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MESSAGE
The National Drug Policy of the Department of Health proudly
presents the Philippine National Drug Formulary Volume II Essential Drugs
Monograph on its 3rd edition. The updated monographs provide basic and
valuable information about the essential drugs listed in the PNDF Volume
I, 6th edition (Essential Drugs List). This publication hopes to serve as a
guide towards rational drug use for both health professionals and the
general public.
The Department of Health would like to thank and recognize the
collaborative efforts of its writers from the Faculty of the Department of
Pharmacology and Toxicology, UP College of Medicine and its editors, the
members of the National Formulary Committee. Moreover, the DOH
would like to acknowledge the relentless support of the World Health
Organization all throughout the course of revision of this monograph.
Once again, we have made a significant step forward in bringing quality
and accessible essential drugs to our people through our collective
endeavor.

FRANCISCO T. DUQUE III, MD, MSc
Secretary of Health
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Philippine National Drug Formulary Volume II, 3rd Edition
PREFACE
The Philippine National Drug Formulary (PNDF) is a basic
component of the National Drug Policy Program of the Department
of Health, specifically under the Rational Drug Use Pillar. There
are three (3) volumes in the PNDF series, namely, Volume I
(Essential Drugs List), Volume II (Essential Drugs Monographs) and
Volume III (Cross Reference Index).
The PNDF Volume I consists of a comprehensive list of
essential drugs with acceptable safety, efficacy and quality which
subserve the needs of the country in the prevention, diagnosis and
treatment of diseases and maintenance of good health. The drugs
are grouped under a core list and a complementary list. The drugs
in the core list satisfy the health care needs of the majority of the
population and shall, therefore, be made available at all times in
appropriate dosage forms, in sufficient quantity at affordable cost.
The complementary list includes drugs for treating rare disorders,
drugs with specific pharmacologic properties used as alternative
drugs when there is no response to the core essential drugs or when
the latter cannot be used for one reason or another.
This 3rd Edition of the PNDF Volume II contains monographs
for the drugs listed in PNDF Volume I, 6th Edition (2005) to serve as
a guide to their rational use by physicians, dentists and pharmacists
in all levels of training and practice. Introductory notes before each
class of drugs under the therapeutic categories of each section,
emphasize information about drug groups to avoid repetitive details
under each individual drug in the class. The monographs for the core
list drugs (printed in bold capital letters in italics) include warnings
whenever applicable, brief pharmacokinetic and pharmacodynamic
data specific for the drug, accepted indications, contraindications,
precautions, pregnancy risk categories, adverse reactions, clinically
significant drug interactions, age specific dosage recommendations
and dosage formulations of preparations available in the Philippine
market. Less details are given for complementary drugs (printed in
bold small letters in italics).
i

The PNDF Volume II is intended to provide a simple, concise
and handy source of current information about essential drugs
listed in the PNDF Volume I. It does not cover all details of the
pharmacology of each drug. For more information, the reader is
urged to refer to standard textbooks and references in Pharmacology
and Therapeutics.
The preparation of the monographs for the 3rd edition of
PNDF Volume II has been made possible through the assistance
and collaboration of the Faculty and Staff of the Department of
Pharmacology and Toxicology, UP College of Medicine, led by its
Chair, Dr. Cynthia I. Valencia. The monographs cover a total of six
hundred nine (609) drugs, four hundred fifty eight (458) in the core
list and three hundred forty five (345) in the complementary list.
The original monographs in the second edition of PNDF
Volume II (1997) were painstakingly reviewed and updated based
on recent developments. All the monographs were meticulously
evaluated and edited by the National Formulary Committee (NFC).
Controversial issues were clarified to arrive at a consensus during
the NFC meetings.
The preparation of the essential drugs monographs is a
long, tedious and arduous work. It is through the persistence of
the committed and dedicated contributors and editors that its
publication has become a reality — our humble contribution to the
Philippine nation building.

				
				

Prof. Estrella B. Paje-Villar, MD
Chair, National Formulary Committee
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THE PHILIPPINE NATIONAL DRUG POLICY
The Philippine National Drug Policy (PNDP) is the government’s
response to the problem of inadequate provision of good quality
essential drugs to the people. Part of the problem is the high cost
of drugs, which renders them inaccessible to the majority of the
population. The National Drug Policy (NDP) stands on five pillars
designed to eventually bring about the availability and affordability
of safe, effective, and good quality drugs for all sectors of the
country, especially for the poor who need them most, but who can
least afford them. These five pillars form an integral unit, mutually
complementary and supportive of each other.
The first pillar is the assurance of the safety, efficacy and
usefulness of pharmaceutical products through quality control. This
involves the regulation of the importation, manufacture, marketing,
and consumer utilization of all drugs and their intermediates.
The second pillar rests on the promotion of the rational use of
drugs by both health professionals and the general public. Rational
use of drugs refers to a carefully-considered pattern of behaviour on
the part of the prescriber and the consumer. This limits the use of
medicines to situations where there are clear and valid indications
for them. Furthermore, only the most necessary and scientificallyproven safe and efficacious drugs should be used.
A key strategy under the rational drug use pillar is the
development and implementation of a Philippine National Drug
Formulary (PNDF) which shall list those drugs which are most essential
for the diseases and conditions encountered in the Philippines (PNDF
Vol. I), and describe the appropriate use of these essential drugs
(PNDF Vol. II). Aside from this, the rules and regulations governing
the promotion and advertising of pharmaceutical products shall be
reviewed and amended in order to contribute towards the promotion
of rational use of drugs. With these twin moves, consumers will now
be properly guided as to which drugs to use for their particular
needs and conditions.

v

The third pillar is the development of self-reliance in the
local pharmaceutical industry. This pillar seeks to strengthen
Filipino capabilities for the manufacture of basic and intermediate
ingredients for drugs and medicines. By developing a capability to
produce strategic essential drugs locally, the country’s dependence
on imported drugs can be greatly reduced. This will also enable
local drug manufacturers to be competitive with the transnational
drug firms.
The fourth pillar relates to the tailored or targeted
procurement of drugs by government with the objective of making
available to its own clientele, particularly the lower-income sectors
of the society, the best drugs at the lowest possible cost. It is widely
acknowledged that the government is the single largest purchaser
of drugs in the country, allocating major part of its health budget
for drugs and medicines.
The fifth pillar is on people empowerment. This cuts across
all the first four pillars and aims to assist people in exercising an
informed choice in the purchase of cost-effective medicine.
The five pillars of the PNDP form a dynamic whole and each
pillar is meant to be mutually reinforcing. Quality assurance is a
prerequisite for any National Drug Policy. The tenets of rational
use will serve as basis for regulation in both government and
private sectors. In turn, fair and thorough regulation should
promote rational use. The active participation of government in
procurement, distribution and use of drugs will lead the way towards
some measures of self-reliance and self-sufficiency. This should
also provide impetus for private enterprise to move towards the
manufacture of some basic ingredients of drugs, if private industry
is to retain its competitive edge.
Finally, the PNDP Program recognizes the value of all sectors
of society and seeks everybody’s support in the implementation
of the National Drug Policy (NDP). The NDP relates to the health
and welfare of each and every Filipino and certainly deserves the
support of all.
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NOTICE
Medicine is a dynamic science with the fast-changing
knowledge about therapeutic agents. In view of
this ever-changing and rapid updating of medical
knowledge, the authors of this book do not claim
that information contained herein is complete and
accurate at all times. They disclaim responsibility
for errors, omissions or outcome arising from the
use of this book. Readers are encouraged to confirm
any information contained in this book with the
other sources. They are further encouraged to read
the product information sheet(s) of the drugs listed
in this work to determine if recent and current
knowledge has been superseded with newer scientific
findings on varied aspects, such as dosing, actions
and effects, disposition in the body, indications
contraindications, warnings, adverse effects and
drug interactions.
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SYMBOLS AND ABBREVIATIONS

▼



(1)

(2)
(3)

(A1)
(A2)

B

A
AAP
Abs
AC
ACE
ACh
ACS

ACTH
AD
ADH
Adol
ADP
ADRs
AED
Ag
AIDS

– Not available in the
Philippine market
– New drug which the National
Formulary Committee (NFC)
and the Bureau of Food and
Drugs (BFAD) request that
all Adverse Drug Events/
Experiences (ADEs) be
reported
- Based on the requirement of
Recommended Energy and
Nutrient Intakes (RENI)
– Medicinal plant product listed
with BFAD
– Specific expertise, diagnostic
precision, or special
equipment required for
proper use
– Limited indication

ALG
ALT
(SGPT)
AMP
ANA
aPTT

– Only for tertiary hospitals
with DOH accredited
antimicrobial resistance
program
– Dangerous drug (requires S-2
License and DDB Prescription
Form)
– Controlled Precursors and
Essential Chemicals (requires
S-2 License using Ordinary
Prescription Form)
– Requires strict precaution
in prescribing, dispensing
and use because of
narrow margin of safety/
bioavailability problem and
availability in the Philippine
market in several brands/
manufacturers; prescription
must be filled according to
the specified International
Non-proprietary Name (INN)
and brand name
– Adult

AR
ARB
ARDS
ASA
AST
(SGOT)
AST
(SGOT)
ARS
AT1
AT2
ATG
ATPase
ATS
AUC
AV
BB
BBB
BCG
BDZ
BIR Seal

– American Academy of
Pediatrics
– Antibodies
– Activated charcoal
– Angiotensin Converting
Enzyme
– Acetylcholine

BMD
BP

– Acute Coronary Syndrome

xii

– Adrenocorticotropic Hormone
– Atopic dermatitis
– Anti-diuretic hormone
– Adolescent
– Adenosine diphosphate
– Adverse drug reaction(s)
– Anti-epileptic drug(s)
– Antigen
– Acquired Immune Deficiency
Syndrome
– Antilymphocytic globulin
– Alanine Transaminase
(Serum Glutamic Pyruvic
Transaminase)
– Adenosine monophosphate
– Antinuclear Antibody
– Activated Partial
Thromboplastin Time
– Allergic rhinitis
– Angiotensin 2 Receptor
Blocker
– Acute Respiratory Distress
Syndrome
– Acetylsalicylic acid
– Aspartate Transaminase
(Serum Glutamic Oxaloacetic
Transaminase )
– Serum Glutamic Oxaloacetic
Transaminase
– Anti-Rabies Serum (equine)
– Angiotensin II Subtype 1
– Angiotensin II Subtype 2
– Anti thymocyte
immunoglobulin
– Adenosine Triphosphatase
– Anti-Tetanus Serum (equine)
– Area under the curve
– Atrio-Ventricular
– Bordeline Leprosy
– Blood Brain Barrier
– Bacillus Calmette Guerin
– Benzodiazepine
– Bureau of Internal Revenue
Seal
– Bone Mineral Density
– Blood Pressure

BPH
BUN
BW
CA
CAH
CAI
cAMP
CCBs
CLCR
CH
CHF
Cl
Cmax
CMI
CNS
COX
COPD
COMT
CS
CR
CRH
C&S
CSF
CVA
CVS
CYP
d
DEXA
DIC
div
DM
DMARDs
DMSA
DNA
DOH
DOT
D 5W
DPI

DTaP

– Benign Prostatic Hypertrophy
– Blood Urea Nitrogen

DTP

– Body Weight
– Carbonic Anhydrase

DTRs
DTwP

– Congenital Adrenal
Hyperplasia
– Carbonic Anhydrase Inhibitor

E
ECF
ECG
EDTA

– Cyclic adenosine
monophosphate
– Calcium Channel Blocker(s)
– Creatinine Clearance
– Children

e.g.,
EIA
ENL
Equiv
ER tab
ESR

– Congestive Heart Failure
– Chloride
– Maximum concentration
– Cell Mediated Immunity
– Central Nervous System
– Cyclooxygenase
– Chronic obstructive
pulmonary disease
– Catechol-O-methyl
transferase
– Caesarian Section

EU
FDA
FEV1
FSH
g
GABA
GCs
GERD

– Controlled Release
– Corticotrophine Releasing
Hormone
– Culture and Sensitivity
– Cerebrospinal Fluid
– Cerebrovascular Accident

G6PD

– Cardiovascular System
– Cytochrome P450

GI
GIT
GMP
GnRH

– Day
– Dual Energy Xray
Absorptiometry
– Disseminated Intravascular
Coagulopathy
– Divided

GRF
GUT
h
H
HbeAg
HBV
HBIG
HBsAg
HCAs
HCG

– Diabetes Mellitus
– Disease modifying antirheumatoid drugs
– Dimercaptosuccinic acid
– Deoxyribonucleic Acid
– Department of Health
– Direct observation therapy
– Dextrose 5% in water
– Dry Powder Inhaler

xiii

– Diphtheria, Tetanus and
acellular Pertussis
– Diphtheria, Tetanus toxoids
with Pertussis Vaccine
– Deep Tendon Reflexes
– Diphtheria, Tetanus and
whole cell Pertussis
– Ethambutol
– Extracellular Fluid
– Electrocardiogram
– Ethylenediamine Tetraacetic
Acid
– for example
– Exercise-induced asthma
– Erythema Nodosum Leprosum
– Equivalent
– Extended Release Tablet
– Erythrocyte sedimentation
rate
– Elisa units
– Food and Drug Administration
of the US
– Forced expiratory volume 1
– Follicle Stimulating Hormone
– Gram(s)
– gamma-amino-butyric acid
– Glucocorticoids
– Gastroesophageal Reflux
Disease
– Glucose-6-phosphate
dehydrogenase
– Gastro-intestinal
– Gastro-intestinal tract
– Guanosine monophosphate
– Gonadotropin releasing
hormone
– Glomerular Filtration Rate
– Genitourinary Tract
– Hour(s)
– Isoniazid
– Hepatitis B e antigen
– Hepatitis B virus
– Hepatitis B Immunoglobulin
– Hepatitis B Surface Antigen
– Heterocyclic Antidepressants
– Human Chorionic
Gonadotropin

HCl
HDCV
HES
H+K+
ATPase
HMD
HMG
HPA
HR
HRIG
HRT
hs
HSV
5-HT
ICs
ICP
ICU
ID
IDDM
i.e.
IFNs
IGIM
IGIV
IHSS
IM
IN
INR
inj
IOP
IPV
ISA
ITP
IU
IV
kg
K+

– Hydrochloride
– Human diploid cell vaccine
– Hydroxymethyl starch
– Hydrogen-Potassium
Adenosine Triphosphatase
– Hyaline membrane disease
– Human Menopausal
Gonadotropin
– Hypothalamic-Pituitary Axis
– Heart Rate
– Human Rabies
Immunoglobulin
– Hormone Replacement
Therapy
– at bedtime

lb
L
LA
LABA
LAD
LD
LDPE
LFTs

– Pound

LH
LH–RH

– Luteinizing Hormone

LL
LT
LTRA

– Herpes Simplex Virus

LV
LVH
M
MAC

– 5 Hydroxytryptamine
(serotonin)
– Inhaled corticosteroids
– Intracranial Pressure
– Intensive Care Unit

MAO
MAOIs
max
MCs
mcg
mCi
MDI
MDR
MDT
mEq
mg
MI
min
mL
mm
m2
m3
mmHg
MMR

– Intradermal
– Insulin Dependent Diabetes
Mellitus
– that is
– Interferons
– Immunoglobulin (human)
normal
– Immunoglobulin (human)
intravenous normal
– Idiopathic Hypertropic
Subaortic Stenosis
– Intramuscular
– Infant
– International nationalized
unit
– Injection
– Intraocular Pressure
– Inactivated Polio Vaccine
– Intrinsic Sympathomimetic
Activity
– Idiopathic Thrombocytopenic
Purpura
– International Unit

Mg
mo
MOPP

– Intravenous
– Kilogram(s)
– Potassium

xv

– Liter
– Long acting
– Long-acting beta-2 agonist
– Left axis deviation
– Lethal dose
– Low Density Polyethylene
– Liver Function Tests
– Gonadorelin or Luteinizing
Hormone-Releasing Hormone
– Lepromatous Leprosy
– Leukotriene
– Leukotiene receptor
antagonist
– Left ventricular
– Left ventricular hypertrophy
– Million
– Minimum alveolar
concentration
– Monoamine oxidase
– Monamine oxidase inhibitor(s)
– Maximum
– Mineralocorticosteroids
– Micrograms
– Millicurie
– Metered Dose Inhaler
– Multiple Drug Resistant
– Multi-drug Therapy
– Milliequivalent
– Milligram(s)
– Myocardial infarction
– Minute(s)
– Milliliter(s)
– Millimeter(s)
– square meter
– cubic millimeter
– Millimeters Mercury
– Measles, Mumps, Rubella
Vaccine
– Magnesium
– Month(s)
– Mechlorethamine, Oncovin,
Procarbazine, Prednisone

MRSA
MSA
MSH
MTT
MTX
mu
NB
Na+
NaCl
NaSSA
NE
NFC
ng
NGT
NIDDM
NPH
NRTIs
NSAID(s)
NSS
OP
OPV
P
PABA
pc
PCEV
PDA
PEFR
PEV
PFU
PG
PI
PNDF
PNS
PO
PPD
PPAR
PPNG

prn
ppm
PRP-D

– Multiply Resistant
Staphylococcus Aureus
– Membrane Stabilizing Activity
– Melanin Stimulating Hormone
– Methyl-tetrazole-thiol

PVD
PVRV

– Methotrexate
– mouse units
– Newborn

q
R
RA
RAA
RAS
RBC
RE
REM
RENI(s)

– Sodium
– Sodium Chloride
– Noradrenergic and specific
serotonergic antidepressant
– Norepinephrine
– National Formulary
Committee
– nanogram
– Nasogastric Tube
– Non-insulin Dependent
Diabetes Mellitus
– Isophane Insulin Suspension

Resp
Soln
RIG

– Nucleoside Reverse
Transcriptase Inhibitors
– Non-Steroidal Antiinflammatory Drug(s)
– Normal Saline Solution

RIMA
rTPA

– Organophosphates

SA
SABA
SC
sec
SERM

– Oral polio vaccine
– Pediatric
– Para-amino benzoic Acid
– after meals
– Purified chick embryo vaccine
– Patent ductus arteriosus

SIADH

– Peak expiratory flow rate
– Purified duck embryo
vaccine
– Plaque Forming Unit

SL
SLE

– Prostaglandin

SMX
SNRIs

– Protease inhibitor
– Philippine National Drug
Formulary
– Peripheral nervous system

Soln
SR
SSRIs

– Per Orem or by mouth
– Purified Protein Derivative

SUs
supp
SVT
T½

– Peroxisome proliferatoractivated receptor
– Penicillinase-producing
Neisseria gonorrhea

xvi

– when necessary
– parts per million
– Conjugated Vaccine
Haemophilus Influenzae B
Diphteria Toxoid
– Peripheral Vascular Disease
– Purified vero cell rabies
vaccine
– every
– Rifampicin
– Rheumatoid arthritis
– Renin Angiotensin Aldosterone
– Renin angiotensin system
– Red Blood Cell
– Retinol Equivalent
– Rapid Eye Movement
– Recommended Energy and
Nutrient Intake(s)
– Respiratory solution
– Rabies (human)
immunoglobulin
– Reversible inhibition of
monoamineoxidase
– Recombinant Tissue
Plasminogen Activator
– Sustained Action
– Short acting beta2-agonist
– Subcutaneous injection
– second(s)
– Selective estrogen receptor
modulators
– Syndrome of inappropriate
ADH release
– Sublingual
– Systemic Lupus
Erythematosus
– Sulfamethoxazole
– Serotonin norepinephrine reuptake inhibitor(s)
– Solution
– Sustained Release
– Selective serotonin re-uptake
inhibitor(s)
– Sulfonylureas
– Suppository
– Supraventricular tachycardia
– Elimination half-life

TB
TCAs
TD

TIA
TIG
Tmax
TMP
TOPV
TPN
TR

TSH
TU
Ty 21a
TZDs
VZIG

– Tuberculosis
– Tricyclic Anti-depressant(s)
– Adult Tetanus-Toxoid (full
dose) and Diphtheria Toxoid
(reduced dose) for adult and
children >7 years
– Transient ischemic attack(s)

WBC
WHO
wk
yr
Z

– Tetanus (human)
Immunoglobulin
– Time to maximum
concentration
– Trimethoprim

– Thyroid stimulating hormone
– Tuberculin Unit(s)
– Typhoid 21a vaccine
– Thiazolidinediones
– Varicella-Zoster
Immunoglobulin
– White Blood Cell
– World Health Organization
– Week(s)
–Year(s)
– Pyrazinamide

– Trivalent Oral Polio Vaccine
– Total parenteral nutrition
– Time Release

US FDA PREGNANCY RISK CATEGORIES
CATEGORY

INTERPRETATION

A

CONTROLLED STUDIES SHOW NO RISK. Adequate, wellcontrolled studies in pregnant women have failed to demonstrate a
risk to the fetus in any trimester of pregnancy

B

NO EVIDENCE OF RISK IN HUMANS. Adequate, well-controlled
studies in pregnant women have not shown increased risk of fetal
abnormalities despite adverse findings in animals, or, in the absence
of adequate human studies, animal studies show no fetal risk. The
chance of fetal harm is remote, but remains a possibility.

C

RISK CANNOT BE RULED OUT. Adequate, well-controlled
human studies are lacking, and animal studies have shown a risk to
the fetus or are lacking as well. There is a chance of fetal harm if the
drug is administered during pregnancy; but the potential benefits
may outweigh the potential risk.

D

POSITIVE EVIDENCE OF RISK. Studies in humans, or
investigational or post-marketing data, have demonstrated fetal
risk. Nevertheless, potential benefits from the use of the drug may
outweigh the potential risk. For example, the drug may be acceptable
if needed in a life-threatening situation or serious disease for which
safer drugs cannot be used or are ineffective.

X

CONTRAINDICATED IN PREGNANCY. Studies in animals or
humans, or investigational or post marketing reports, have
demonstrated positive evidence of fetal abnormalities or risk which
clearly outweighs any possible benefit to the patient.

xi
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1.0 DRUGS ACTING ON THE NERVOUS SYSTEM
1.1 ANESTHETICS

Anesthetics are agents used to induce anesthesia, defined as the loss of
sensation with or without the loss of consciousness. Anesthetics are also used for
pain relief and for sedation.

1.1.1 General Anesthetics

General anesthetics are used as adjuncts during surgical procedures. They are
given systemically and exert their main effects on the central nervous system (CNS).
An ideal anesthetic agent would produce unconsciousness, analgesia, amnesia
and muscle relaxation suitable for all surgical procedures and be metabolically
inert and rapidly eliminated. No single agent in safe concentration fulfills all these
requirements. Anesthetic drugs can be inhaled anesthetics (volatile anesthetics,
gaseous anesthetics), opioids, sedative barbiturates, and non-barbiturates. These
drugs are often used in combination due to their different effects and potencies,
and to minimize side effects.
WARNING
The drugs under this section should be used only by experienced
personnel with adequate facilities for monitoring and resuscitation.
Adverse effects which may occur during general anesthesia include
involuntary muscle movements, hiccups, coughing, bronchospasm, laryngospasm,
hypotension, cardiac arrhythmias, respiratory depression, and post-operative
nausea and vomiting. Malignant hyperthermia has been associated mainly with
halogenated hydrocarbon anesthetics especially when used in conjunction with
skeletal muscle relaxants. The condition is familial and often fatal.
DRUG INTERACTIONS:
Minimum alveolar concentration (MAC) of inhaled anesthetics is increased in
the presence of increased sympathetic neurotransmitter activity in the CNS. The
agent that increases the concentration and release of catecholamines centrally,
such as cocaine and amphetamines used acutely, will elevate MAC. MAC is
decreased by agents depleting CNS catecholamines, such as alpha-methyldopa,
clonidine and chronic amphetamine use. Concurrent intravenous (IV) anesthetics,
sedatives, or opium will lower MAC of inhaled agents. Acute ethanol intoxication
decreases MAC, while tolerance to alcohol elevates MAC.

1.1.1.1 Inhalation

The inhalation anesthetics are divided into two broad categories: gaseous
anesthetics and volatile liquid anesthetics. The gaseous anesthetics have boiling
points below room temperature and critical pressures greater than 760 torr. They
are usually marketed as compressed gases, in liquid or gaseous state, and are
under high pressures in steel cylinders. The volatile liquid anesthetics, which are


liquids at room temperature, are usually more potent than the gases, and are
ethers or halogenated hydrocarbons. Gaseous anesthetics generally possess
blood-air and oil-gas partition coefficients lower than the volatile anesthetics, are
consequently faster for induction and recovery, and are less potent. Selection of a
particular anesthetic is predicated on the pathophysiology and the type of surgical
procedure involved.

1.1.1.1.1 Gas
NITROUS OXIDE (1)
WARNING
1.
2.

Diffusion hypoxia occurs when inhalation of nitrous oxide is abruptly
discontinued.
Always give adequate concentration of oxygen after nitrous oxide
anesthesia.

Nitrous oxide is a colorless, odorless, tasteless gas, which is not metabolized. It
is a gaseous anesthetic of low solubility and low potency. It has a rapid onset of
action and recovery, and is an effective analgesic agent in concentrations too low
to cause unconsciousness. Due to its low potency it is often used in combination
with volatile anesthetics. It is used in the balanced anesthetic technique, whereby
supplementary drugs for hypnosis, analgesia and muscle relaxation are given.
Nitrous oxide is not flammable. Nitrous oxide has no significant effects on the
respiratory, hepatic, renal or autonomic nervous system, except for a very slight
myocardial depressant action and sympathomimetic effect. Prolonged exposure
(>6 h) can lead to bone marrow depression. It should be avoided in patients with
anemia related to vitamin B12 deficiency. Abuse and drug dependence has been
documented. Prolonged exposure to low concentrations has been suspected
to be a cause of increased frequency of abortion and fetal abnormality among
operating room staff.
INDICATIONS:
1. Used as an adjuvant for general anesthesia
2. Used as sole agent intermittently to provide analgesia for dental procedures
and during the first stage of parturition
CONTRAINDICATIONS:
1. Head injuries
2. Impairment of consciousness
3. Maxillofacial injuries
4. Decompression sickness



PRECAUTIONS:
1. Hypoxia
2. Pneumothorax, pneumopericardium, pneumoperitoneum
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: Megaloblastic anemia; OTHERS: peripheral neuropathy,
malignant hyperthermia
DRUG INTERACTIONS:
See Section 1.1.1 General Anesthetics
DOSAGE AND ADMINISTRATION:
Administered with at least 30% oxygen.
Induction: use 70% with 30% oxygen
Maintenance: 30% to 70% with oxygen
Obstetrical: 30% to 50% with oxygen
PREPARATIONS:
Inhalation: Anesthetic gas
(Steel cylinders - as colorless liquid under pressure and in equilibrium with its
gas phase)

1.1.1.1.2 Volatile Agents
ENFLURANE (1)
WARNING
May cause grand mal seizures in the presence of hypocapnia and high
concentrations of anesthetic.
Enflurane is a halogenated ether, which combines many of the virtues of
both halothane and methoxyflurane without some of their disadvantages. It is a
potent volatile liquid, which is usually administered with nitrous oxide or solely
in oxygen. It produces depression of myocardial contractility to a degree about
equal to halothane. However, because of its ether link, it does not sensitize the
myocardium to endogenous and exogenous catecholamines to the degree that
halothane does. The ether link also gives enflurane its excellent skeletal muscle
relaxant properties.
Because of lower solubility parameters, enflurane is not extensively
biotransformed in the body. No more than 2-3% of an absorbed dose is metabolized.
Even though a metabolic product is free fluoride ion, this halogen does not achieve
blood levels sufficient to produce renal disease. A major problem associated with
enflurane is that the combination of high concentrations of the anesthetic and
hypocapnia can trigger seizures.


INDICATION:
Induction and maintenance of general anesthesia
ADVERSE REACTIONS:
CNS: seizures; respiratory: asthma and bronchospasm; others:
malignant hyperthermia
PRECAUTIONS:
1. Causes respiratory depression; hence, ventilatory assistance is usually
required throughout the surgical procedure
2. Alternative anesthesia should be used in patients with a history of
epilepsy
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
See Section 1.1.1 General Anesthetics.
DOSAGE AND ADMINISTRATION:
Use a specifically-calibrated vaporizer
For induction: 2% to 4.5 %, produces anesthesia in 7 to 10 min
Maintenance: 0.5% to 3%; should not exceed 3%
PREPARATION:
Inhalation: 250 mL bottle

ISOFLURANE (1)
WARNING
Profound peripheral vasodilatation with concomitant hypotension and
reflex tachycardia can be detrimental in patients with coronary artery
disease.
Isoflurane is an isomer of enflurane; it is more resistant to biotransformation
than enflurane. Less than 1% of the total absorbed anesthetic is metabolized. It
appears to be less toxic than any other commonly employed anesthetic. Many of
its features are quite similar to that of enflurane although its respiratory depressant
effect may be slightly greater and its cardiovascular depressant effect less than that
of enflurane. Unlike enflurane, it does not cause seizures. The drug is nonflammable
and is compatible to a certain degree with catecholamines. Skeletal muscle and
uterine relaxation properties are good to excellent. It does not cause significant
negative inotropic action. However, it produces profound peripheral vasodilatation
with concomitant drop in blood pressure (BP). Tachycardia can occur, which may
be bothersome in patients with ischemic heart disease.


INDICATION:
Induction and maintenance of general anesthesia
PRECAUTIONS:
1. Space-occupying lesions in the CNS
2. Hyperpyrexia
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
cvs: hypotension, reflex tachycardia; respiratory: respiratory depression,
tracheobronchial secretions, hypercapnia; OTHERS: excessive salivation
DRUG INTERACTION:
Enhances muscle relaxant effect of tubocurarine
DOSAGE AND ADMINISTRATION:
Use a specifically calibrated vaporizer
For induction: 1.5% to 3% produces anesthesia in 7 to 10 min
Maintenance: 1% to 2.5% when nitrous oxide is used concomitantly
1.5-3% when used with oxygen only
PREPARATION:
Inhalation: 100 mL bottle

Halothane (1)
WARNING
1.
2.

May
cause
catecholamine-induced
arrhythmias
when
epinephrine. or other sympathomimetic amines are administered
concomitantly.
May cause hepatotoxicity and malignant hyperthermia in
susceptible individuals.

Halothane is a nonflammable halogenated inhalation anesthetic with a rapid
onset of action. The unresolved problem of hepatotoxicity has caused a decline
in its present use. Halothane produces marked depression of alveolar minute
ventilation with the classical decrease in tidal volume but increase in respiratory
rate. Therefore, assisted or controlled ventilation is commonly employed when
halothane is administered. It is nonirritating to the respiratory tract and does
not increase pulmonary secretions. It has depressant effects on the heart with
no increase in sympathetic nervous activity to secondarily augment contractility,
thereby resulting in a fall in cardiac output, contractile force, and BP. It also lowers



the threshold of ventricular muscle to catecholamine-induced arrhythmias. Extreme
caution should be exercised when epinephrine or other sympathomimetic amines
are to be administered to a patient during halothane anesthesia. Uterine relaxation
is good with halothane anesthesia.
It is a rapidly acting anesthetic because of its low solubility characteristics. It is
commonly given together with nitrous oxide, although it may be given alone with
oxygen.
INDICATION:
Induction and maintenance of general anesthesia
CONTRAINDICATIONS:
1. History of unexplained jaundice or pyrexia following exposure to
halothane
2. Contraindicated in obstetric anesthesia except when uterine relaxation is
required
PRECAUTIONS:
1. Previous exposure and reactions to halothane
2. Repeated exposure within a period of three months
3. History of unexplained jaundice or pyrexia
4. Obstetric anesthesia
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: mild, moderate, and severe hepatic dysfunction, nausea, emesis; CVS:
cardiac arrest, hypotension, cardiac arrhythmia; OTHERS: respiratory arrest,
malignant hyperthermia, shivering
DRUG INTERACTIONS:
1. Risk of arrhythmias increases when used with sympathomimetic agents;
enhances the effect of gallamine, tubocurarine, phentolamine, pethidine
and trimethapan
2. Decreases the effect of ergometrine
3. Increases CNS and respiratory depressant effects of morphine and
chlorpromazine
See Section 1.2.1 General Anesthetics.
DOSAGE AND ADMINISTRATION:
Use a suitable vaporizer
For induction: 0.5% to 3%
Maintenance: 0.5% to 1.5%
Can be administered with either oxygen or a mixture of oxygen and nitrous
oxide



PREPARATION:
Inhalation: 250 mL bottle

▼Sevoflurane (1)
WARNING
Produces dose dependent decreases in BP; hemodynamic changes
may occur more rapidly than with other volatile anesthetics.
Sevoflurane is a potent volatile anesthetic with low solubility and is chemically
similar to isoflurane. Induction and recovery is faster than isoflurane. Three percent
(3%) of absorbed anesthetic is metabolized and detectable levels of fluoride is
produced, although it appears that this is not enough to cause toxicity.
INDICATION:
Induction and maintenance of general anesthesia in adult and pediatric
patients, for inpatient and outpatient surgery
CONTRAINDICATION:
History of sensitivity to sevoflurane or to other halogenated agents
PRECAUTION:
Produces dose-dependent decreases in BP; hemodynamic changes may
occur more rapidly than with other volatile anesthetics
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
RESPIRATORY: respiratory depression; CVS: hypotension, arrhythmia; GUT:
urinary retention; OTHERS: rash
DOSAGE AND ADMINISTRATION:
Use a suitable vaporizer
Maintenance: 0.5% to 3% with or without concomitant use of nitrous oxide
PREPARATION:
Inhalation: 250 mL bottle

1.1.1.2 Intravenous Agents
WARNING
May produce
individuals.

profound

respiratory



depression

in

susceptible

Intravenous anesthetic agents produce anesthesia by relatively selective
depression of the reticular activating system of the brain. They can be used alone
for short surgical procedures but are more often used for induction of anesthesia.
Intravenous anesthetic agents are highly lipid soluble and can cross the blood
brain barrier rapidly.

KETAMINE (1, A1)
WARNING
1.
2.

May cause sympathetic stimulation manifested as hypertension
and tachycardia
Increases intracranial pressure (ICP); hence contraindicated in the
presence of CNS tumors or space-occupying lesions

A phencyclidine derivative capable of producing dissociative anesthesia, a
trancelike state with freedom from pain. It produces little to no muscular relaxation.
Patients respond to visceral pain but not to superficial pain. The occurrence of
terrifying dreams and severe distortions of reality often encountered with the use
of ketamine in adults can be obviated with prior administration of benzodiazepines.
Ketamine stimulates the sympathetic nervous system so that there may be an
increase in BP. Inclusion of an antisialogogue in the preoperative medication is
recommended to avoid coughing and laryngospasm due to ketamine-induced
salivary secretions. Ketamine raises ICP and is thus relatively contraindicated in
the presence of CNS tumors or space-occupying lesions. Nystagmus associated
with administration of ketamine may be undesirable in operations or examinations
of the eye.
INDICATIONS:
1. As IV anesthetic for outpatient or ambulatory surgery of short duration or
diagnostic surgical procedures particularly in children
2. Induction and supplementary anesthetic to low potency anesthetics such
as nitrous oxide
CONTRAINDICATIONS:
1. Patients in whom significant elevation of BP would be a hazard
2. Psychiatric disorders
3. Known hypersensitivity to ketamine
PRECAUTIONS:
1. Use with caution in patients with coronary artery disease and severe
hypertension on whom sympathetic stimulation may be detrimental
2. Avoid use in pregnant patients with eclampsia or pre-eclampsia
3. Do not give to patients with known convulsive disorder or psychiatric
disorder


4.
5.
6.

Avoid use in patients with increased IOP and in patients with penetrating
injuries of the eye
Avoid use in patients with intracranial space-occupying lesion with
increased ICP
Administer with benzodiazepines to prevent hallucinations especially in
adults

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CNS: convulsions, vivid often unpleasant dreams, confusion, hallucinations
and irrational behavior especially in adults; CVS: transient increase in heart rate
and BP; OTHERS: muscular rigidity.
DRUG INTERACTIONS:
1. Enhanced CNS and respiratory depressant effect of barbiturates,
benzodiazepines and opioid analgesics
2. Additive effect with ergometrine on peripheral vasoconstriction
3. Decreased MAC of concomitantly administered inhalation anesthetics
DOSAGE AND ADMINISTRATION:
Used in combination with anticholinergic agents to decrease hypersalivation
CH: IM, 3-7 mg/kg;
IV, 0.5-2 mg/kg; use smaller doses for sedation for minor procedures;
usual induction dosage: 1-2 mg/kg
A: IM, 3-8 mg/kg
IV, 1-4.5 mg/kg; usual induction dosage 1-2 mg/kg
Maintenance: supplemental doses of ⅓ to ½ of initial dose
Parenteral Administration: Do not exceed 0.5 mg/kg/min or administer faster
than 60 sec; do not exceed final concentration of 2 mg/mL; dilute for IV
administration with normal saline, sterile water, or D5W.
PREPARATION:
Inj.: 50 mg/mL, 10 mL vial (IM, IV) (as hydrochloride)

THIOPENTAL SODIUM (1, A1)
WARNING
1.
2.
3.

Rapid IV administration may lead to respiratory depression.
Inadequate depression of laryngeal reflexes may lead to coughing
and laryngospasm.
Thrombophlebitis and tissue necrosis may occur following
extravasation.



It is a potent ultrashort-acting thiobarbiturate; the thio-group enhances lipid
solubility hence promoting penetration of the blood brain barrier. Thiopental is both
a circulatory and respiratory depressant. It is commonly used to produce a smooth,
pleasant induction of anesthesia. It has no known viscero-toxic effect. Termination
of action is due to both redistribution and metabolism. Plasma levels fall rapidly as
the drug is taken up by richly perfused organs after which it is distributed to muscles
and eventually to fatty tissues. With normal therapeutic dosages, awakening occurs
within 10-15 min. Metabolism is extensive, with < 5% being excreted unchanged
by the kidney. Metabolism begins as soon as the drug is administered but is not as
important in terminating activity as redistribution.
INDICATIONS:
1. Induction of general anesthesia
2. As IV anesthetic in outpatient ambulatory surgery of short duration, and in
minor surgical and obstetric-gynecologic procedures
PRECAUTIONS:
1. Do not give as rapid IV bolus as it may produce dose-dependent respiratory
depression.
2. Do not stimulate the upper airway in the presence of inadequate
depression of laryngeal reflexes as this may lead to laryngospasm and
bronchospasm
3. Avoid intra-arterial injection as severe vasoconstriction leading to gangrene
and permanent nerve damage may occur following intra-arterial injection
of thiopental.
4. Venous thrombosis may follow IV administration of thiopental due to
deposition of barbiturate crystal in the vessel. Avoid extravasation as this
may lead to tissue necrosis due to the highly alkaline pH of the drug.
5. Avoid use in patients with a strong history of allergies since anaphylactic
and anaphylactoid reactions may occur due to the sulfur moiety in
thiopental.
PREGNANCY RISK CATEGORY: C
INDICATIONS:
1. Induction of general anesthesia
2. As IV anesthetic in outpatient or ambulatory surgery of short duration and
in minor surgical and obstetric-gynecologic procedures
ADVERSE REACTIONS:
CNS: depression, decreased ICP; CVS: hypotension, thrombophlebitis,
arterial vasoconstriction; RESPIRATORY: respiratory depression, laryngospasm
and bronchospasm; OTHERS: pruritus, urticaria
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DRUG INTERACTIONS:
1. Increased hypotensive effect of benzodiazepines, phenothiazines and
opioid analgesics
2. Pharmaceutically incompatible with drugs which are acidic in solution, e.g.,
opioids, benzodiazepines, catecholamines and neuromuscular blocking
drugs
DOSAGE AND ADMINISTRATION:
General anesthesia
Induction: 50 -100 mg slow IV (3-5 mg/kg)
Maintenance: 50-100 mg slow IV prn
As sole IV anesthetic: 8-10 mg/kg slow IV, repeated at 5-10 min intervals
according to patient’s response
PREPARATIONS:
Inj.: 500 mg vial (IV)
1 g vial + 50 mL diluent (IV)

Propofol (1)
WARNING
May cause extrapyramidal-like symptoms characterized as involuntary
skeletal muscle movements in susceptible individuals.
It is a substituted isopropylphenol that acts rapidly as an IV anesthetic. The
drug is virtually insoluble in aqueous solutions making it necessary to be solubilized
in lecithin containing formulations. High lipid solubility contributes to a rapid onset
of unconsciousness following IV administration. Awakening occurs in 4 to 8 min,
and there seems to be less postoperative sedation with this drug, in contrast to
barbiturates.
Clearance from the plasma exceeds hepatic blood flow; hepatic metabolism
clearly contributes to its clearance, but tissue uptake is also important. Elimination
half-time is 30-90 min. There are no known active metabolites. Dose-dependent
cardiovascular and ventilatory depression are similar to that produced by thiopental.
Propofol does not have any analgesic property.
INDICATIONS:
1. Induction of general anesthesia
2. As IV anesthetic in outpatient or ambulatory surgery of short duration and
in minor surgical procedures
CONTRAINDICATIONS:
1. Hypersensitivity to propofol
2. Pregnancy and lactation
3. History of epilepsy or seizures
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PRECAUTIONS:
1. Avoid rapid IV bolus injection which may lead to cardiovascular and
ventilatory depression.
2. Avoid use in patients with known susceptibility to developing extrapyramidal
side effects.
3. If propofol is administered to epileptic patients, there is a risk of convulsions
during the recovery phase.
4. Propofol is not recommended for use in patients with increased ICP or
impaired cerebral circulation.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: hypotension; RESPIRATORY: respiratory depression, cough;
MUSCULOSKELETAL: involuntary skeletal muscle movements; OTHERS: pain
on injection
DOSAGE AND ADMINISTRATION:
A: IV induction, 2.0-2.5 mg/kg, slow IV, repeated according to patient’s
response
Maintenance, as IV infusion, initially 150 to 200 mcg/kg/min for 10-15 min;
decrease by 30% to 50% during first 30 min of maintenance; usual infusion
rate: 100-200 mcg/kg/min
Not recommended for use in children.
PREPARATIONS:
Inj.: 10 mg/mL, 20 mL ampul (IV)
10 mg/mL, 50 mL pre-filled syringe (IV)
10 mg/mL, 20 mL and 50 mL vial (IV)
20 mg/mL, 50 mL vial (IV) (as oil in water emulsion)

1.1.1.3 Adjuvants and Oxygen
1.1.1.3.1 Opioid Analgesics See Section 1.8.1.2 Opioid Analgesics.
1.1.1.3.2 Non-opioid analgesics
Diclofenac
WARNING
1.
2.

Use lowest effective dose for shortest period possible. Use of
NSAIDs can compromise existing renal function especially when
ClCr is <30 mL/min
Withhold for at least 4-6 half-lives prior to surgery or dental
procedures.
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A phenylacetic acid derivative with pronounced anti-rheumatic, antiinflammatory, analgesic and antipyretic properties. In post-traumatic and postoperative inflammatory conditions, it rapidly relieves both spontaneous pain and pain
on movement and diminishes inflammatory swelling and wound edema. Diclofenac
has also been found to exert a pronounced analgesic effect in moderately and
severely painful states within 15-30 min after administration. Half-life is 2 h.
INDICATIONS:
1. Acute treatment of mild to moderate pain, ankylosing spondylitis, primary
dysmenorrhea
2. Acute and chronic treatment of rheumatoid arthritis and osteoarthritis
CONTRAINDICATIONS:
1. Known hypersensitivity to diclofenac, ASA or other NSAIDs
2. Porphyria
PRECAUTIONS:
Use with caution in patients with the following conditions:
1. CHF, dehydration, hypertension
2. Decreased renal or hepatic function
3. History of GI disease, active GI bleeding or ulceration
PREGNANCY RISK CATEGORY: B, D (3rd trimester)
ADVERSE REACTIONS:
CNS: headache, dizziness; GIT: abdominal pain, peptic ulcers, increased ALT
and AST; OTHERS: pruritus, fluid retention
DRUG INTERACTIONS:
(CYP2C9 enzyme inhibitor)
1. Antihypertensive effects of ACE-inhibitor, angiotensin II antagonists,
hydralazine, loop diuretics, thiazide diuretics are reduced
2. Risk of bleeding is increased with anticoagulants and/or antiplatelet
drugs
3. Increased risk of GI ulceration with corticosteroids
4. Increased effect/toxicity of lithium
DOSAGE AND ADMINISTRATION:
A: 75-100 mg/d in 2-3 div doses IM
PREPARATIONS:
Inj.: 25 mg/mL, 3 ML ampul (IM, IV) (as sodium salt)
25 mg/mL, 10 mL vial (IM, IV) (as sodium salt)
37.5 mg/mL, 2 mL ampul and pre-filled syringe (IM, IV) (as sodium)
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Ketoprofen
WARNING
1.
2.

Use lowest effective dose for shortest period possible. Use of
NSAIDs can compromise existing renal function especially when
ClCr is <30 mL/min.
Withhold for at least 4-6 half-lives prior to surgery or dental
procedures.

Ketoprofen is a potent non-steroidal anti-inflammatory analgesic agent. It is
rapidly and completely absorbed after IM injection reaching maximum plasma
levels in 20-30 min. Like other propionic acid derivative ketoprofen has low toxicity
potential. Half-life is 1-4 h.
INDICATIONS:
1. Acute treatment of mild to moderate pain; primary dysmenorrhea
2. Acute and chronic treatment of rheumatoid arthritis and osteoarthritis
CONTRAINDICATIONS:
Known hypersensitivity to ketoprofen, ASA or other NSAIDs
PRECAUTIONS:
Use with caution in patients with the following conditions:
1. CHF, dehydration, hypertension
2. Decreased renal or hepatic function
3. History of GI disease, active GI bleeding or ulceration
PREGNANCY RISK CATEGORY: B, D (3rd trimester)
ADVERSE REACTIONS:
CNS: dizziness; GIT: abdominal cramps, nausea: OTHERS: rash
DRUG INTERACTIONS:
(CYP2C and 2C9 enzyme inhibitor)
1. Antihypertensive effect of ACE-inhibitor, angiotensin II antagonists,
hydralazine, loop diuretics, thiazide diuretics is reduced
2. Risk of bleeding increased with anticoagulants, antiplatelet drugs
3. Increased effect/toxicity of lithium
4. Increased toxicity with methotrexate
DOSAGE AND ADMINISTRATION:
A: 75-100 mg/d in 2-3 div doses IM
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PREPARATIONS:
Inj.: 50 mg/mL, 2 mL ampul (IM)
lyophilized powder, 100 mg vial + 100 mL diluent (IV infusion)

Ketorolac
WARNING
1.
2.

Use lowest effective dose for shortest period possible. Total therapy
not to exceed 5 d.
Withhold for at least 4-6 half-lives prior to surgery or dental
procedures.

This is the first NSAID that can be administered IM or IV; half-life is 2-8 h.
INDICATIONS:
Short term management of severe acute pain that requires analgesia at the
opioid level
CONTRAINDICATIONS:
1. Hypersensitivity to ketorolac, ASA or NSAIDs
2. Active or history of peptic ulcer disease, recent or history of GI bleeding
or perforation
3. Patients with advanced renal disease
4. Prophylaxis before major surgery
5. Cerebrovascular bleeding
PRECAUTIONS:
1. Treatment should be started as IM or IV then changed to PO only as
continuation of treatment.
2. Total therapy should not exceed 5 d.
3. Use with caution in patients with congestive heart failure, dehydration,
hypertension, decreased renal or hepatic function, history of GI disease,
active gastrointestinal bleeding or ulceration.
4. May prolong bleeding time
PREGNANCY RISK CATEGORY: C, D (3rd trimester)
ADVERSE REACTIONS:
CNS: headache; CVS: hypertension; GIT: dyspepsia, pain, nausea; OTHERS:
rash
DRUG INTERACTIONS:
1. Increased toxicity/effect: lithium, methotrexate, anticoagulants, alprazolam,
non-depolarizing muscle relaxants
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2.

Decreased effect: ACE
carbamazepine, phenytoin

inhibitors,

angiotensin

II

antagonists,

DOSAGE AND ADMINISTRATION:
A: IM, 60 mg as single dose or 30 mg every 6 h with max dose 120 mg
IV, 30 mg as single dose or 30 mg every 6 h with max dose 120 mg
Reduce dose by 50% for elderly and debilitated patients
Maximum duration of therapy is 5 d
PREPARATION:
Inj.: 30 mg/mL, 1 mL ampul (IM, IV) (as trometamol)

1.1.1.3.3 Neuromuscular Blockers

See Section 2.5.2 Neuromuscular Blockers

1.1.1.3.4 Cholinesterase Inhibitors

Cholinesterase inhibitors are cholinergic in their action as they inhibit or inactivate
cholinesterases which normally hydrolyze acetylcholine, and consequently they
raise the concentration and duration of action of acetylcholine at all sites at which it
is released. The most noticeable effects are muscarinic, since these are evoked at
lower concentrations of acetylcholine than are necessary for nicotinic actions.
Inhibitors of acetylcholinesterase have been divided into two types, depending
whether they inhibit the anionic or esteratic site of acetylcholinesterase. Drugs
that inhibit the anionic site are called prosthetic, reversible competitive inhibitors
because inhibition is due to competition between the anticholinesterase and
acetylcholine at the anionic site. Such drugs tend to have a brief duration of action.
Quaternary ammonium compounds, e.g., tetraethylammonium ion, inhibit the
enzyme reversibly by binding to the anionic site. Edrophonium which has a short
duration of action is mainly an anionic site inhibitor, but in addition combines with
the imidazole nitrogen atom of histidine at the esteratic site by hydrogen bonding.
The other group of anticholinesterases are those which inhibit the esteratic site
of acetylcholinesterase, called oxydiaphoretic or acid transferring inhibitors. These
drugs include neostigmine, pyridostigmine, physostigmine, and the organophosphates. The reaction between the acid-transferring inhibitors and acetylcholinesterase is similar to that between acetylcholine and acetylcholinesterase; but the
reaction between the carbamylated enzyme and water to release the regenerated
enzyme takes much longer, and until regenerated enzyme is released, the active
sites of the enzyme are not available for further hydrolysis of acetylcholine.
The half-life of the acetyl enzyme is measured in microseconds; that of
carbamyl enzyme in minutes and the half-life of the phosphoryl enzyme in weeks
or months.
PRECAUTIONS:
1. Atropine should always be given when anticholinesterases are administered
parenterally to attenuate the muscarinic actions
2. Heart should be monitored post-operatively
3. Use with caution in patients with asthma and heart disease
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ADVERSE REACTIONS:
CNS: headache; CVS: bradycardia; OPHTHALMOLOGIC: miosis,
RESPIRATORY: increased oropharyngeal secretions, bronchospasm; GIT:
increased peristaltic activity, defecation; OTHERS: salivation, micturition,
sweating
DRUG INTERACTIONS:
1. Atropine antagonizes the effects of anticholinesterases at muscarinic
receptor sites.
2. Neuromuscular blocking effect of succinylcholine is significantly prolonged
due to inhibition of pseudocholinesterase, the enzyme responsible for
hydrolysis succinylcholine.

EDROPHONiUM

A prosthetic cholinesterase inhibitor used to antagonize the effects of
tubocurarine and other competitive neuromuscular blocking agents. Its action on
skeletal muscle is more marked than on ganglia and visceral effector organs. A
small IV dose will cause fasciculation of muscle fibers but excessive doses produce
neuromuscular block and death from peripheral respiratory paralysis. There is little
effect on the CVS, and muscarinic actions in general are mild.
INDICATIONS:
1. To antagonize the effects of competitive neuromuscular blockers
2. For the diagnosis and assessment of therapy in myasthenia gravis
3. For the differential diagnosis between myasthenic weakness and
cholinergic crisis
4. To assess the progress of a dual block after depolarizing muscle relaxants
such as suxamethonium
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Section 1.1.1.3.4 Cholinesterase Inhibitors.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
As an antagonist to a competitive neuromuscular blocking agent and in
suspected dual block with suxamethonium:
A: 10-20 mg, IV, preceded a few min previously by atropine 0.6-1.2
mg IV; further doses may be required at about 10-min intervals if
recurarization occurs.
In the diagnosis of myasthenia gravis:
A: 10 mg, slow IV over a period of 30 sec
In the assessment of anticholinesterase therapy and in differentiating
inadequate therapy from cholinergic crisis:
A: 1 mg, slow IV initially, repeated after 1 min if no action is observed.
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Inadequate cholinergic therapy is apparent if there is improvement in
myasthenic symptoms; patients in incipient cholinergic crisis, provided
that they have not received atropine, exhibit marked muscarinic sideeffects and an increase in weakness.
PREPARATION:
Inj.: 10 mg/mL, 1 mL ampul (IM, IV) (as chloride)

NEOSTIGMINE

An acid-transferring cholinesterase inhibitor. It is a quaternary ammonium
compound and is therefore poorly absorbed by mouth and largely confined to the
extracellular fluid space.
INDICATIONS:
1. To antagonize the effects of competitive neuromuscular blocking drugs
2. To treat atony of the intestinal tract (paralytic ileus), atony of the urinary
bladder, myasthenia gravis, glaucoma and sinus bradycardia
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Section 1.1.1.3.4 Cholinesterase Inhibitors.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
As an antagonist in competitive neuromuscular blockade
A: 0.5-2.0 mg, slow IV, preceded by atropine in a ratio of 3:1
In the treatment of intestinal, bladder atony, and sinus tachycardia:
A: 15-30 mg, PO or 0.5-1 mg IM or IV if a more rapid effect is desirable,
q4-6h
In the treatment of myasthenia gravis:
A: 15-30 mg PO q3-4h or 0.5-2.5 mg SC/IM/IV; start 15 mg PO q8h,
increasing up to q 2 according to tolerance; max dose 375 mg/day PO
or 10 mg/d SC/IM/IV
In the treatment of glaucoma:
A: 1 drop of a 3% soln instilled into the eye, q 10 min for up to 12 doses
PREPARATIONS:
Oral: 15 mg tablet (as bromide)
lnj.: 2.5 mg/mL, 5 mL vial (IM, IV, SC) (as methyl sulfate)

PYRiDOSTIGMINE (1,2)

It is a pyridine analogue of neostigmine. Compared with the latter, it is 25-50%
less potent. It has less nicotinic action on voluntary muscle, although its onset and
duration of action are longer. Its muscarinic action on viscera is weaker.
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INDICATIONS:
It may be used for similar purposes as neostigmine. It is less satisfactory,
however as an antagonist to curare-like drugs, but it is more useful when a
prolonged action is required as in myasthenia gravis.
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/ DRUG
INTERACTIONS:
See Section 1.1.1.3.4 Cholinesterase Inhibitors.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
In the treatment of myasthenia gravis
A: 60-120 mg PO q3-8h; start 60 mg PO q8h increasing q2h according to
tolerance; max dose 1500 mg/d
PREPARATION:
Oral: 60 mg tablet (as bromide)

1.1.1.3.5 Anxiolytics
DIAZEPAM (A1)
WARNING
Overdose may produce respiratory depression and coma.
Diazepam is a benzodiazepine derivative which acts on the limbic system,
thalamus and hypothalamus, inducing calming effects. It exerts antianxiety and
skeletal muscle relaxing effects by increasing the availability of the glycine inhibitory
neurotransmitter, whereas the sedative action reflects the ability of benzodiazepines
to facilitate actions of the inhibitory neurotransmitter gamma-amino butyric acid
(GABA). In chronic pain syndromes, the pain threshold may be increased by relief
of anxiety and agitation. Reduction of muscle spasticity may lead to reduction of
pain in spastic disorders. Diazepam does not have intrinsic analgesic activity. It may
be used in combination with analgesics, like opioids, NSAIDs and antidepressant
agents. It has minimal effects on ventilation and circulation in the absence of
other CNS depressant drugs. Repeated doses may lead to accumulation due
to the long half-life of its active metabolite, desmethyldiazepam. Diazepam IV
is considered the drug of choice in the termination of status epilepticus or acute
seizure episodes resulting from drug overdose and poisons. Because of the shortlived effect, other agents should be used for long-term seizure control. Flumazenil
is the pharmacologic antagonist.
The onset of action after IV administration is <2 min, while it is <10 min after
rectal administration and 15-60 min after oral administration, although this may be
shorter in children. The peak effect is seen 3-4 min after IV administration and 1 h
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after oral administration. Duration of action for the IV form is 15-60 min and 2-6 h
for the oral preparation. Drug elimination is hepatic.
INDICATIONS:
1. Preoperative medication
2. Intravenous induction of anesthesia
3. Sedation during regional anesthesia
4. Anticonvulsant, given IV for status epilepticus
5. Treatment of painful leg spasms in multiple sclerosis
6. Relief of muscle-contraction headache
7. As adjunct in the treatment of acute alcohol withdrawal and panic attacks
8. Adjunct in the treatment of trigeminal neuralgia
9. For limiting the incidence of emergence reactions following ketamine
anesthesia
CONTRAINDICATIONS:
1. Acute narrow-angle or open-angle glaucoma unless patients are receiving
appropriate therapy
2. Known hypersensitivity to benzodiazepines or any components in the
parenteral formulation (i.e., polyethylene glycol, propylene glycol, or
benzyl alcohol)
PRECAUTIONS:
1. Reduce dose in elderly, high-risk or hypovolemic patients, in patients with
limited pulmonary reserve, and with concomitant use of narcotics and
other sedatives.
2. Inject slowly through large veins to reduce thrombophlebitis.
3. Monitor ventilatory response in patients with COPD who may be unusually
sensitive to its respiratory depressant effect.
4. Monitor level of consciousness; as return of drowsiness may occur 6-8 h
after dose because of enterohepatic recirculation.
5. Avoid IM route as it is painful and often results in slow, erratic absorption.
6. Do not mix or dilute with other solutions or drugs.
7. Warn patients that diazepam may impair their ability to perform activities
requiring mental alertness or physical coordination, e.g., operating heavy
machinery and driving a motor vehicle.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CNS: drowsiness, ataxia, confusion, sedation, anterograde amnesia,
paradoxical excitement; CVS: bradycardia, hypotension, venous thrombosis
and phlebitis at site of injection; RESPIRATORY: respiratory depression;
OTHERS: incontinence; pruritus
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DRUG INTERACTIONS:
1. Potentiation of sedative and circulatory depressant effect with concomitant
opioids, alcohol and other CNS depressants
2. Reduced elimination by cimetidine
3. Flumazenil, a benzodiazepine antagonist, can reverse the sedation but
not reverse respiratory depression.
4. Interacts with plastic containers and administration sets, significantly
decreasing bioavailability
5. Decreased MAC of volatile anesthetics
DOSAGE AND ADMINISTRATION:
As a sedative and spasmolytic:
A: 2-10 mg PO 3-4x/d or 2-10 mg IM/IV q3-4h; max dose 30 mg/8 h
CH and IN: 0.12-0.8 mg/kg/d PO div q6-8h or 0.04-0.2 mg/kg IM/IV q2-4h;
max 0.6 mg/kg/8h
In seizures
A: 2 -10 mg PO 2x/day to 4x/day
In status epilepticus
A: 5-10 mg IV q 10-15 min; max dose 30 mg
NB: 0.3-0.75 mg/kg IV q 15-30 min x 2-3 doses
IN and CH: 0.2-0.5 mg/kg IV q 15-30 min x 2-3 doses; cumulative dose:
5 mg for 1 mo-5 yr, 10 mg 5-12 yr, 30 mg >12 yr
For alcohol withdrawal therapy:
A: 0.15-0.2 mg/kg q3-4h, IV; 5-10 mg 3-4x/d, PO.
PREGNANCY RISK CATEGORY: D
PREPARATIONS:
Oral: 2 mg, 5 mg and 10 mg tablet
Inj.: 5 mg/mL, 2 mL ampul (IM, IV)

LORAZEPAM (A1)

Lorazepam is a benzodiazepine which produces dose-related sedation and
relief of anxiety. Like other benzodiazepines, the drug is thought to influence the
effect of gamma-amino butyric acid, an inhibitory neurotransmitter, in the brain. It
is five to ten times as potent as diazepam. Lorazepam, like diazepam is devoid
of analgesic properties but produces profound anterograde amnesia. The effects
of lorazepam on the CVS, ventilation and skeletal muscles resemble those of
diazepam.
Lorazepam undergoes reliable absorption after oral and IM injection, which
contrasts with diazepam. The drug is intermediate among benzodiazepines in
speed of onset. Its prolonged duration of action however, limits its usefulness for
preoperative medication when rapid awakening at the end of surgery is desirable.
In the liver, lorazepam is conjugated with glucuronic acid to form pharmacologically inactive metabolites. It has a shorter elimination half-time compared with
diazepam which reflects its lower lipid solubility. Nevertheless, lorazepam exhibits
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longer clinical effects due to its greater affinity for benzodiazepine receptors, as
compared to diazepam.
The onset of action after IV administration is 1-5 min, while it is 15-30 min after
IM administration and 20-30 min after oral administration. The peak effect is seen
15 min after IV administration and 2 h after oral administration. Duration of action
for the IV, IM and oral forms is 6-10 h. Drug elimination is both hepatic and renal.
INDICATIONS:
1. Preoperative medication
2. Sedation during regional anesthesia
3. Intravenous induction of anesthesia
4. Alternative agent in the treatment of status epilepticus
5. Treatment of chemotherapy-induced postoperative nausea and vomiting
CONTRAINDICATIONS:
See Diazepam in Section 1.1.1.3.5 Anxiolytics
PRECAUTIONS:
Intraarterial injection may produce arteriospasm resulting in gangrene. Treat
with local infiltration of phentolamine (5-10 mg in 10 mL NSS), and if necessary,
sympathetic block.
See Diazepam in Section 1.1.1.3.5 Anxiolytics
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CNS: sedation, dizziness, weakness, depression, agitation, anterograde
amnesia, hysteria, psychosis; OPHTHALMOLOGIC: visual disturbances; CVS:
hypotension, hypertension, bradycardia, tachycardia; RESPIRATORY: respiratory
depression; OTHERS: urticaria, pruritus,
DRUG INTERACTIONS:
See Diazepam in Section 1.1.1.3.5 Anxiolytics
DOSAGE AND ADMINISTRATION:
As a sedative
A: 2-3 mg 2-3x/d (elderly, 1-2 mg/d in div doses), PO; 0.5-2.0 mg (0.020.08 mg/kg), q6-8h, diluted with an equal volume of D5W or NSS, IV,
IM
CH: 0.05 mg/kg/dose q4-8h prn, PO
For chemotherapy associated emesis
A 2.5 mg PO/IM/IV single dose
CH: 0.04-0.08 mg/kg IV, q6h; max 4 mg/dose
As an anti-convulsant (in status epilepticus)
A: 0.1 mg/kg/dose or 4 mg IV given over 2-5 min; may repeat q 15-30 min;
max dose 8 mg/12 h
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CH and IN: 0.10 mg/kg/dose slow IV push; may be repeated q 15-30 min
x 2 doses
NB: 0.05 mg/kg/dose IV, give over 2-5 min
PREPARATIONS:
Oral: 1 mg and 2 mg tablet
Inj.: 4 mg/mL, 1 mL ampul (IM, IV)

MIDAZOLAM (A1)
WARNING
1.
2.
3.

Administer parenterally only when facilities for resuscitation are
available.
Abrupt discontinuation after long term continuous administration may
precipitate benzodiazepine withdrawal.
Too rapid IV infusion may precipitate respiratory depression.

Midazolam is a short-acting benzodiazepine which possesses antianxiety,
sedative, amnesic, anticonvulsant, and skeletal muscle relaxant properties.
Neuromuscular transmission is not affected, and the action of nondepolarizing drugs
is not altered. Because of the imidazole ring in its structure, midazolam is highly
water-soluble at a low pH (<4) with the ring opened and lipophilic at physiologic
pH (>4) with the ring closed. The water solubility facilitates IV admixtures, and the
Iipophilic properties minimize the venous irritation. The mechanism of action is
similar to other benzodiazepines.
Midazolam depresses ventilation and decreases peripheral vascular resistance
and BP, especially in the presence of narcotic premedication and/or hypovolemia.
Compared with diazepam, midazolam has a more rapid onset of action with fewer
local reactions, a shorter duration of action, greater amnesic effect, a 3-4 times
sedative potency.
The onset of action after IV administration is 0.5-1 min, while it is 15 min after
IM administration, <5 min after intranasal administration and <10 min after oral and
rectal administration. The peak effect is seen 3-5 min after IV administration, 15-30
min after IM, 30 min after oral, 10 min after intranasal and 20-30 min after rectal
administration. Duration of action is 20-30 min for the IV and IM preparations and
2-6 h for the oral and rectal forms. Drug elimination is renal.
INDICATIONS/CONTRAINDICATIONS/ PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Diazepam in Section 1.1.1.3.5 Anxiolytics
PREGNANCY RISK CATEGORY: D
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DOSAGE AND ADMINISTRATION:
For pre-operative sedation
A: 0.05-mg/kg, PO
2.5-10 mg (0.07-0.08 mg/kg), IM
15-20 mg (0.30-0.35 mg/kg), IV, give over 20-30 sec;
reduce to 0.2-0.25 mg/kg for patient who received
preanesthesia; 0.5-5 mg (0.025-0.1 mg/kg) for
mechanical ventilation
CH: 0.25-0.5 mg/kg PO or 0.1-0.2 mg/kg IM 30-45 mins prior to surgery
As anticonvulsant:
A: 2-5 mg (0.025-0.1 mg/kg) q 10-15 min as needed, IV, IM
PREPARATIONS:
Oral: 15 mg tablet
Inj.: 1 mg/mL, 5 mL ampul/vial (IM, IV)
5 mg/mL, 1 mL and 3 mL ampul (IM, IV)

1.1.1.3.6 Anticholinergic
ATROPINE
WARNING
Overdose may produce central anticholinergic syndrome characterized
by hallucinations, delirium and coma.
Atropine competitively antagonizes the action of acetylcholine at the
muscarinic receptors. It decreases salivary, bronchial, and gastric secretions, and
relaxes bronchial smooth muscle. Gastrointestinal tone and motility are reduced.
Lower esophageal sphincter pressure decreases, and intraocular pressure (IOP)
increases due to pupillary dilatation. Large doses may increase body temperature
by preventing sweat secretion. Peripheral vagal blockade of the sinus and the
atrioventricular node increases heart rate. Transient decreases in heart rate by
small doses reflect the CNS effect of the drug. Atropine is a tertiary amine and
therefore crosses the blood-brain barrier. In high doses it stimulates and then
depresses the medullary and higher cerebral centers. It has no specific antidote.
For reversal of anticholinergic effects, give physostigmine 1-4 mg, slow IV.
The following are the onsets of action after administration through the different
routes: IV, 45-60 sec; intratracheal, 10-20 sec; IM, 5-40 min; PO, 30 min - 2 h;
and inhalation, 3-5 min. The peak effect is seen 2 min after IV administration, and
1-2 h through the inhalational route. Duration of action for vagal blockade with the
IV and IM preparations: 1-2 h; with the inhalational route, 3-6 h; and 4 h for the
antisialogogue effect. Drug elimination is both hepatic and renal.
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INDICATIONS:
1. Treatment of sinus bradycardia
2. Adjunct in reversal of neuromuscular blockade
PRECAUTIONS:
1. Use with caution in patients with tachyarrhythmias, CHF, acute myocardial
ischemia or infarction, fever, esophageal reflux, or GI infections.
2. Treat toxicity with benzodiazepines to produce sedation and administration
of physostigmine.
3. Monitor infants, small children and elderly patients as they are more
susceptible to the systemic effects of atropine; e.g., rapid and irregular
pulse, fever, excitement and agitation.
4. The total dose of atropine should not exceed 2 mg except in cases of third
degree AV block, and in the treatment of organophosphate insecticide
poisoning when larger dosage may be required.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: confusion, hallucinations, drowsiness, excitement, agitation; CVS:
tachycardia, bradycardia (low doses), palpitations; RESPIRATORY: respiratory
depression; GUT: urinary hesitancy, retention; GIT: gastroesophageal reflux;
OPHTHALMOLOGIC: mydriasis, blurred vision; IMMUNOLOGIC: urticaria, allergic
reaction; OTHERS: decreased sweating
DRUG INTERACTIONS:
1. Additive anticholinergic effects with antihistamines, phenothiazines,
tricyclic antidepressants, procainamide, quinidine, MAO inhibitors,
benzodiazepines and antipsychotics
2. Increased IOP enhanced by nitrates, nitrite, alkalinizing agents,
disopyramide, corticosteroids and haloperidol
3. Potentiates sympathomimetics
4. Antagonizes anticholinesterases and metoclopramide
DOSAGE AND ADMINISTRATION:
As anti-arrhythmic (sinus bradycardia/cardiopulmonary resuscitation),
premedication:
A: 0.4-1 mg IV/IM/SC; repeat q 3-5 min as indicated (max dose 40 mcg/
kg)
CH: 10-20 mcg/kg (min dose, 0.1 mg) IV/IM/SC/PO, to be repeated prn
q2h until desired effect is obtained or adverse effect preclude further
increase.
As adjunct in reversal of neuromuscular blockade
0.6-1.2 mg IV for each 0.5-2.5 mg neostigmine, 10-20 mg pyridostigmine,
or 10-20 mg endrophonium dose
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PREPARATIONS: (as sulfate)
Inj.: 500 mcg/mL and 1 mg/mL,
1 mL ampul (IM, IV) (as sulfate)

1.1.1.3.7 Sympathomimetic
EPHEDRINE (A2)
WARNING
Acute overdose may cause seizures and coma.
Ephedrine is a non-catecholamine sympathomimetic with mixed direct and indirect actions. It is resistant to metabolism by monoamine oxidase (MAO) and
catechol-O-methyl transferase (COMT), resulting in prolonged duration of action. It
increases cardiac output, BP, and heart rate by alpha- and beta-adrenergic stimulation. It produces CNS stimulation, including a feeling of euphoria. It increases
coronary and skeletal blood flow and produces bronchodilation by stimulation of
beta-2 receptors. Ephedrine has minimal effects on uterine blood flow, however,
it restores uterine blood flow when used to treat epidural or spinal hypotension in
pregnant patients.
The onset of action when given IV is almost immediate but may take a few min
when given IM. The peak effect is 2-5 min when given IV and <10 min when given
IM. The duration of action is 10-60 min for both IV and IM forms.
INDICATIONS:
1. Vasopressor in spinal and epidural hypotension
2. Stimulation of CNS to combat narcolepsy
CONTRAINDICATIONS:
1. Angle-closure glaucoma
2. Hypersensitivity to ephedrine
3. Patients anesthetized with halothane
PRECAUTIONS:
1. Tolerance may develop, but temporary cessation of the drug restores its
original effectiveness.
2. Use cautiously in patients with hypertension and ischemic heart disease.
3. Unpredictable effect in patients in whom endogenous catecholamines are
depleted
4. May produce an unacceptable degree of CNS stimulation, resulting in
insomnia
5. May induce drug dependence
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: anxiety, tremors; CVS: hypertension, tachycardia, arrhythmias;
RESPIRATORY: pulmonary edema; METABOLIC: hyperglycemia, transient
hyperkalemia, then hypokalemia; DERMATOLOGIC: necrosis at injection site
DRUG INTERACTIONS:
1. Increased risk of arrhythmias with volatile anesthetic agents
2. Pressor response potentiated by tricyclic antidepressants
3. Increases MAC of volatile anesthetics
DOSAGE AND ADMINISTRATION:
A: 25-50 mg SC/IM q4-6h prn or 5-25 mg IV q5-10 min until BP stable then
q3-4h: max dose150 mg/d
PREPARATION:
Inj.: 50 mg/mL, 1 mL ampul (IM, IV) (as sulfate)

1.1.1.3.8 Beta Adrenoceptor Blocker
ESMOLOL (2, B)
WARNING
Use with caution in patients with hyperactive airway disease.
Esmolol is a short acting beta-1 selective antagonist, acting primarily on the
cardiovascular system, causing a decrease in heart rate, contractility and BP, and
in the lungs, promoting bronchospasm. It is given IV when short duration of betablockade is desirable. Peak action is 6-10 min after administration of loading dose.
There is substantial reduction in effect 20 min after stopping an infusion.
INDICATIONS:
1. Short term management of supraventricular tachyarrhythmias and
noncompensatory sinus tachycardia
2. Treatment of tachycardia and hypertension (intraoperatively and postoperatively)
CONTRAINDICATIONS:
1. Sinus bradycardia; second- or third-degree heart block
2. CHF unless secondary to tachyarrhythmia treatable with beta-blockers
3. Cardiogenic shock
4. Hypersensitivity to esmolol
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PRECAUTIONS:
1. Use with caution in patients with hyperactive airway disease.
2. Use with caution in patients with diabetes mellitus.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS:
dizziness,
somnolence,
GIT: nausea; OTHERS: diaphoresis

confusion;

CVS:

hypotension;

DRUG INTERACTIONS:
1. Increased risk of orthostatic hypotension when used with alpha-blockers
2. Hypertensive crisis during withdrawal when used with clonidine
3. NSAIDs may reduce the antihypertensive effect of beta-blockers
4. Beta-blockers may alter response to hypoglycemic agents
DOSAGE AND ADMINISTRATION:
Infusions must be administered by infusion pump
For intraoperative tachycardia and/or hypertension
A: Initial bolus, 1 mg/kg over 30 sec, followed by 150 mcg/kg/min infusion;
adjust infusion rate up to 300 mcg/kg/min
PREPARATION:
Inj.: 100 mg/mL, 10 mL vial (IV) (as hydrochloride)

1.1.1.3.9 OXYGEN

Given by inhalation to correct hypoxia in conditions causing hypoventilation. The
concentration depends on the condition being treated; inappropriate concentration
may cause serious and even fatal consequences. High concentrations should only
be given for short periods.
INDICATIONS:
1. High concentration oxygen therapy with inspired oxygen concentration
(FIO2) up to 60%: pneumonia, pulmonary thromboembolism, fibrosing
alveolitis, bronchial asthma, pulmonary edema, carbon monoxide
poisoning.
2. Low concentration oxygen therapy (controlled oxygen therapy): chronic
obstructive airway disease, asphyxia in the newborn, and other conditions
associated with respiratory distress in infants.
3. Long-term administration (at least 15 h/d): severe chronic obstructive
airway disease with cor pulmonale.
PRECAUTIONS:
1. High concentrations should be avoided in patients whose respiration is
dependent on hypoxic drive; otherwise, carbon dioxide retention and
respiratory depression may ensue.
2. Highly combustible.
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ADVERSE REACTIONS:
CNS: mood changes, vertigo, twitching, convulsions, loss of consciousness;
OPHTHALMOLOGIC: retrolental fibroplasia (retinopathy of prematurity), retinal
damage in adults secondary to hyperbaric oxygen; RESPIRATORY: decrease in
vital capacity, cough, substernal distress and later, atelectasis; OTHERS: nausea
PREPARATION:
Inhalation: (medicinal gas)

1.1.2 LOCAL ANESTHETICS
WARNING
Serious systemic toxic effects on the CNS and CVS may occur when
high concentration is absorbed into the circulation.
Local anesthetics are compounds that reversibly block impulse conduction
along nerve axons and dendrites. The drugs vary widely in their potency, toxicity,
duration of action, stability, solubility in water and ability to penetrate mucous
membranes. These variations determine their suitability for use by various routes;
e.g., topical (surface) infiltration, plexus, epidural, or spinal block. The local
anesthetics do not rely on the circulation to transport them to their sites of action
but uptake into the general circulation is important in terminating their action. Local
anesthetics may be esters or amides chemically. The longer known anesthetics
(e.g., cocaine, procaine, tetracaine) are esters while most recent agents introduced
are amides (e.g., lidocaine, bupivacaine, mepivacaine, etidocaine, etc.) They
generally cross the placenta rapidly. The effect of the short and intermediate acting
agents like procaine and lidocaine, respectively can be prolonged by the addition
of a vasoconstrictor agent like epinephrine. The vasoconstriction retards systemic
absorption of the drug from the injection site, decrease the blood level, and hence
less chance of toxicity.
INDICATIONS:
1. For various types of minor surgeries and dental procedures
2. Obstetric and gynecologic procedures
3. Major abdominal surgeries and urological procedures
4. Therapeutic management of pain
CONTRAINDICATIONS:
1. General (all routes)
a. Hypersensitivity to the drug or to any component of the formulation
b. Myasthenia gravis, severe shock or impaired cardiac conduction
c. Infection or inflammation on the area or site of injection
d. Preparations containing adrenaline should not be used for the digits
and appendages
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2. Specific (spinal, epidural, caudal block)
a. Serious diseases of the CNS or spinal cord such as meningitis, spinal
fluid block, etc.
b. Other conditions where the therapeutic benefit should be weighed
against potential risk like spinal deformities, atherosclerosis, occlusive
arterial disease, severe anemia, cachexia, shock, moribund condition,
bowel obstruction, backache; chronic headache and migraine; high
or low BP, extreme of ages, emotional instability, extreme obesity,
increased intra-abdominal pressure, visceral perforations, peritonitis,
GI hemorrhage; patients with abnormal clotting mechanism or those
receiving anticoagulant therapy.
PRECAUTIONS:
1. Should be used only by clinicians sufficiently knowledgeable and trained in
the techniques of administration and in the detection and treatment of the
adverse effects including dose-related toxicity reactions
2. Resuscitative equipment and drugs must be immediately available.
3. Should be given cautiously in patients with epilepsy, liver and cardiac
diseases
4. Ester type local anesthetics should be used with extreme caution, if at all,
in patients with low plasma pseudocholinesterase.
ADVERSE REACTIONS:
CNS: nervousness, restlessness, convulsions, coma; CVS: myocardial de
pression, arrhythmia, bradycardia, hypotension, cardiac arrest; RESPIRATORY:
respiratory arrest; IMMUNOLOGIC: hypersensitivity more common with the esters;
OTHERS: peripheral nerve toxicity, transient to prolonged sensory and motor
deficits
DRUG INTERACTIONS:
1. Para-aminobenzoic acid (PABA), the metabolite of the esters, may inhibit
the activity of para-aminosalicylic acid and sulfonamides when given
concomitantly.
2. Neuromuscular blocking effect of succinylcholine may be increased
following IV doses of Iidocaine.

BUPIVACAINE (1)

It is an amide local anesthetic with slow onset (up to 30 min) and long duration
of action (up to 8 h) and can provide significant sensory analgesia with minimal
motor block.
See Section 1.1.2 Local Anesthetics
INDICATIONS:
1. Surgeries and procedures necessitating prolonged anesthesia through
various routes
2. Epidural analgesia in labor and delivery
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CONTRAINDICATIONS:
1. Not for IV regional anesthesia (Bier’s block) or paracervical obstetrical
block
2. Hypersensitivity to bupivacaine or any component
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: more cardiotoxic than the other currently used local anesthetics
DRUG INTERACTIONS:
Lidocaine and mepivacaine are displaced from plasma protein binding by
bupivacaine.
DOSAGE AND ADMINISTRATION:
The dose is adjusted according to patient’s weight and nature of procedure
Local infiltration: 0.25% (up to 60 mL)
Peripheral nerve block: 0.25% (max 60 mL), 0.375% (max 40 mL), 0.5% (max
30 mL)
Epidural block: Surgery-lumbar, 0.5-0.75% (max 20 mL of either);
caudal, 0.5% (max 30 mL);
Labor-lumbar, 0.25-0.5% (max 12 mL of either);
caudal rarely used, 0.25% (max 20 mL), 0.5% (max
20 mL)
Spinal block: 0.5% (max 2-4 mL)
PREPARATIONS: (as hydrochloride)
Inj.: 0.5%, 5 mL and 10 mL ampul (local infiltration)
0.5%, 5 mL, 10 mL, and 20 mL ampul/vial (local infiltration)
0.5%, 4 mL ampul (spinal) with 8% dextrose
0.5% (isobaric), 5 mL ampul (spinal)

LIDOCAINE

Lidocaine is the most widely used local anesthetic. It blocks both the initiation
and conduction of nerve impulses by decreasing the neuronal membrane’s
permeability to sodium ions, which results in inhibition of depolarization with
resultant blockade of conduction. It is of amide type, with a rapid onset of action
and intermediate duration of action of 1 to 1 ½ h.
See Section 1.1.2 Local Anesthetics
INDICATIONS:
1. Infiltration anesthesia
2. Nerve blocks (see different types under dosage and administration)
3. Surface or topical anesthesia
4. Treatment of ventricular arrhythmias
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PRECAUTIONS:
1. Should not be given to patients with hypovolemia, heart block and other
conduction disturbances
2. It shares the toxic potentials of other local anesthetics; hence, the usual
precautions of local anesthetic use should be observed.
3. Should be observed in patients with CHF, bradycardia, respiratory
depression, and hepatic and renal insufficiency
PREGNANCY RISK CATEGORY: B (per manufacturer), C (based on expert
analysis)
DRUG INTERACTIONS:
CYP3A3/4 enzyme substrate
1. Clearance may be reduced by beta-blocking agents and cimetidine.
2. It may have additive effects with other anti-arrhythmic including IV
phenytoin.
3. Long term administration of enzyme inducing agents such as phenytoin
may increase its dose requirement.
DOSAGE AND ADMINISTRATION:
Varies with the anesthetic procedure, the degree of anesthesia required and
individual patient response;
Single dose (other than spinal) without epinephrine:
A: should not exceed 4.5 mg/kg (or 300 mg)
CH: 4.5 mg/kg
Single dose with epinephrine (other than spinal) :
A: should not exceed 7 mg/kg (500 mg)
CH: 7 mg/kg
Spinal anesthesia: max 100 mg
Epidural or caudal: 1-2% with or without epinephrine; without preservatives,
2-3 mL per dermatome is usually required.
Caudal block in obstetric anesthesia or epidural, thoracic: 20-30 mL of a 1 %
solution (200-300 mg)
Surgical anesthesia with caudal block-15-20 mL (1.5%) 225-300 mg
Epidural lumbar anesthesia: 25-30 mL (1%) (250-300 mg); 15-20 mL (15%)
(225-300 mg)
Dental anesthesia, with or without epinephrine: Initial dose, 1-5 mL 2% (20100 mg) with epinephrine
PREPARATIONS:
Inj.: 1%, 5 mL ampul and 50 mL vial (local infiltration) (as hydrochloride)
2%, 5 mL, 10 mL, and 50 mL vial (epidural, local infiltration) (as
hydrochloride)
2%, 1.8 mL carpule (with epinephrine) (local infiltration)
Jelly: 2%, 30 g (as hydrochloride)
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Ointment: 5%, 35 g and 50 g (as hydrochloride)
4%, 30 mL (topical solution) (as hydrochloride)
Spray: 10%, 50 mL (as hydrochloride)

TETRACAINE

It is an ester type of local anesthetic with delayed onset of action and with a
duration of action of 1.5 to 3 h. It is more likely to produce CNS toxicity compared
with procaine.
See Section 1.1.2 Local Anesthetics
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Spinal anesthesia: 0.5%
Saddle block: 2.5 mg
Anesthesia of the perineum: 5 mg
Perineum and lower extremities: 10 mg
Up to the costal margin: 15-20 mg
Above doses may be given as hyperbaric or hypobaric solutions with glucose
10% or cerebrospinal fluid (CSF)
PREPARATION:
Inj.: 20 mg ampul (sterile powder) (spinal)(as hydrochloride)

▼Ropivacaine

It is an ethylamide local anesthetic similar to bupivacaine but with less
cardiotoxicity. It is slightly less potent than bupivacaine in producing anesthesia.
INDICATIONS:
For use in surgery, postoperative pain management, and obstetrical procedures
when local or regional anesthesia is needed.
CONTRAINDICATIONS:
1. Hypersensitivity to amide-type local anesthetics
2. Septicemia, severe hypotension
3. Spinal anesthesia in the presence of complete heart block
PRECAUTIONS:
1. Use with caution in patients with liver disease, cardiovascular disease,
neurological or psychiatric disorders.
2. Not recommended for use in emergency situations were rapid administration
is necessary.
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
CVS: hypotension, bradycardia; GIT: nausea, vomiting
DRUG INTERACTIONS:
CYP2D6 enzyme substrate
DOSAGE AND ADMINISTRATION: (Dosages are for adults)
Lumbar epidural for surgery: 15-30 mL of 0.5% to 1 %
Lumbar epidural block for cesarean section: 20-30 mL of 0.5 %
Thoracic epidural block for postoperative pain relief: 5-15 mL of 0.5 %
Major nerve block: 35-50 mL dose of 0.5%
Field block: 1-40 mL dose of 0.5%
Lumbar epidural for labor pain: Initial, 10-20 mL 0.2%; continuous infusion
dose: 6-14 mL/h with 0.2%
PREPARATIONS:
Inj.: 2 mg/mL, 7.5 mg/mL and 10 mg/mL in 10 mL ampul (IV) (as
hydrochloride)

1.2 ANTICONVULSANTS / ANTIEPILEPTICS
WARNING
Abrupt discontinuation of antiepileptic drugs constitutes a definite risk of
increasing seizure frequency or provoking status epilepticus.
The antiepileptic drugs (AEDs), particularly phenytoin, phenobarbital, thiopental
and ethosuximide, have in common a heterocyclic ring structure with a variety of
substituents that impart antiepileptic activity. Their spectrum of antiepileptic activity
is best understood via the following mechanisms, under which the most commonly
used AEDs are classified:
1. Type I AED - reduction of Na+ current; includes phenytoin, carbamazepine
and primidone.
2. Type II AED - enhancement of postsynaptic GABAergic (inhibitory)
transmission; includes phenobarbital, valproic acid, diazepam, and
lorazepam.
3. Type III AED - inhibition of low threshold transient (T) Ca++ current; includes
ethosuximide and trimethadione.
4. Type IV AED - inhibition of excitatory amino acid neurotransmission by
N-methylaspartate (NMDA) and non-NMDA (quisqualate and kainate)
receptor antagonism; includes magnesium sulfate.
Though some AEDs exhibit some diversity in their structural and chemical
properties, they share remarkably many similar pharmacokinetic properties. About
80-100% of the oral dose is absorbed and reach the circulation even though
many of these compounds are sparingly soluble. Phenytoin distinctively presents
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with significant bioavailability problems as rate and extent of absorption are highly
dependent on the formulation.
Most of AEDs are not highly bound to plasma except for phenytoin,
benzodiazepines (BDZ) and valproic acid. Only phenytoin and valproic acid are
able to displace other highly bound drugs including other anticonvulsants.
AEDs are cleared chiefly by hepatic mechanisms. Most undergo extensive
metabolism that gives rise to active metabolites that are also cleared by the liver
e.g., BDZ. The intrinsic ability of the liver to metabolize AEDs is generally low
and with exception of phenytoin, independent of concentrations. These drugs are
predominantly distributed into the total body water. Plasma clearance is relatively
slow thus many AEDs are considered medium- to long-acting. For most, half lives
are longer than 12 h. Phenobarbital and carbamazepine are potent inducers of
hepatic microsomal enzyme activity.
The goals in therapy of seizures are:
1. To identify specific clinical seizure type
2. To select appropriate AEDs of choice
3. To control seizures immediately and keep patients seizure-free and without
intolerable side effects.
Table 1.1 Summary of the AEDs and Clinical Spectrum of Activity
AED
Type I
Phenytoin
Carbamazepine
Primidone

Tonic-clonic
and
Generalized
Partial
Absence
Seizures

Myoclonic

Symptomatic
Seizures
Secondary to
EPH

++
++
++

0
0
0

0
0
0

0
0
0

++
+
+

++
0
+

++
0
++

0
0

0

++

0

0

0

0

0

+++

Type II
Valproate
Phenobarbital
Clonazepam
Type III
Ethosuximide
Type IV
MgSO4

Key: ++ = Very effective; + = May be helpful; 0 = Ineffective
(Principle of Drug Therapy in Neurology; M.V. Johnston et. al. Eds. pp. 87-111, 1992)

35

Table 1.2. Effective plasma concentrations (mcg/mL) of most commonly used AEDs
AEDs

Effective plasma concentration (mcg/ml)

Carbamazepine

4-12

Clonazepam

0.02-0.08

Ethosuximide

40-100

Phenobarbital

15-40

INDICATIONS:
1. All forms of seizures either primary/idiopathic or secondary/symptomatic;
epilepsies and epilepsy syndromes (focal or generalized, status epilepticus,
febrile convulsions, etc.).
2. Drug withdrawal or drug-induced convulsions; convulsions secondary to
infections, eclampsia and pre-eclampsia.
PRECAUTIONS:
1. Use with caution when driving, operating machinery or per-forming other
tasks requiring mental alertness.
2. Avoid concurrent use of alcohol or other drugs affecting primarily the
CNS.
ADVERSE REACTIONS:
CNS: drowsiness
See individual drugs for other ADRs.
PREGNANCY RISK CATEGORY: D
The risk of a mother with epilepsy giving birth to a baby with an abnormality is
about 3x that of the general population. Some of this risk is due to the anticonvulsant
drug taken. Teratogenicity rate for carbamazepine is approximately 2%; phenytoin,
9-15%; and phenobarbital, 14%. Mothers taking more than one anticonvulsant
drug might have a higher risk of having a baby with a malformation than mothers
taking one drug. Incidence of spina bifida would appear to be associated more with
carbamazepine monotherapy. Sodium valproate (valproic acid), if taken in the first
trimester of pregnancy, is also suspected of causing neural tube defects. Phenytoin
sodium taken during pregnancy has been associated with distinctive craniofacial
abnormalities, mental growth deficiency and less frequently oral clefts and cardiac
anomalies - a clinical pattern that is known as “fetal hydantoin syndrome”. Overall,
the risk of having an abnormal child as a result of medication is far outweighed by
the dangers to the mother and fetus of uncontrolled epilepsy.
Coagulation defects in the newborn infants are seen with phenobarbital intake
during pregnancy. This may be prevented by the prophylactic administration of
vitamin K to the mother prior to delivery.
Clonazepam, lorazepam and diazepam cross the placenta and may cause
hypotonia, respiratory depression and hypothermia in the newborn infants.
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CARBAMAZEPINE (B)
WARNING
1.
2.
3.
4.

It increases the risk for aplastic anemia and agranulocytosis.
Severe dermatologic reactions have been reported.
It increases the frequency of seizures in patients with atypical absence
seizures.
Hyponatremia has been reported.

Carbamazepine is an iminostilbene compound (5-carbamyl-5H-dibenzapine)
related structurally to the tricyclic antidepressants. It is slowly but reliably absorbed,
with peak plasma achieved between 6-12 h. The suspension is absorbed more
rapidly than tablets; absorption is enhanced by food. Biotransformation is via
hepatic metabolic pathways. The volume of distribution is 0.8-1.4 L/kg. Half-life is
initially 25-65 h. It is a potent inducer of hepatic microsomal metabolizing enzymes
that may stimulate the metabolism of numerous other drugs.
INDICATIONS:
1. Treatment of epilepsy (partial seizures with complex symptoms, generalized
tonic-clonic seizures, mixed seizure patterns)
2. Treatment of pain of trigeminal neuralgia
CONTRAINDICATIONS:
1. Hypersensitivity to carbamazepine or tricylic compounds
2. Patients on monoamine oxidase inhibitors or within 10 d of stopping the
drug
3. AV conduction abnormalities
4. Bone marrow depression
5. Porphyrias
PRECAUTIONS:
1. Glaucoma
2. Cardiovascular disease (congestive heart failure, aggravation of hyper
tension, coronary arteriosclerotic disease, arrhythmias)
3. Elderly
4. Pregnancy and lactation
5. Renal and hepatic dysfunctions
PREGNANCY RISK CATEGORY: D
See Section 1.2 Anticonvulsants
ADVERSE REACTIONS:
CNS: dose related toxicity reactions like drowsiness, dizziness, dyskinesia,
ataxia, diplopia (reversible), exacerbation of atypical absence or generalized
tonic-clonic convulsions if with spike-wave pattern in EEG; DERMATOLOGIC:
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skin rashes; IMMUNOLOGIC: Stevens-Johnson syndrome; GIT: mild GI upset;
HEMATOLOGIC: aplastic anemia and agranulocytosis in elderly patients;
Toxicity may appear even with blood concentrations of 4 mcg/mL particularly
if in combination therapy. Symptoms of toxicity include diplopia, nystagmus,
drowsiness, ataxia, combativeness, hallucinations, and eventually, seizures and
coma.
DRUG INTERACTIONS:
1. Reduces plasma concentration of haloperidol
2. Increases neurotoxicity of lithium
3. Cimetidine, danazol, diltiazem, dextropropoxyphene, erythromycin,
isoniazid, and verapamil potentiate carbamazepine effect.
4. Reduces plasma concentration of ethosuximide, valproate
5. Increases thyroxine metabolism and may increase thyroxine requirement
in primary hypothyroidism.
See Section 1.2 Anticonvulsants
DOSAGE AND ADMINISTRATION:
A: 800-1200 mg/d PO, in 2-4 div doses; start 200 mg 2x/day, increase by
200mg/week; max dose 1600 mg/d; take with food
NB, IN and CH: 20-30 mg/kg/d PO div q6-12h; start 10-20 mg/kg/d PO div q
6-12 h, increase by 5 -10 mg/kg/d weekly
PREPARATIONS: (tablets are degraded by moisture)
Oral: 200 mg tablet
200 mg SR tablet
400 mg LA tablet
100 mg/5 mL syrup, 120 mL

CLONAZEPAM (A1)
WARNING
1.
2.
3.
4.

May increase frequency of generalized tonic-clonic seizures in patients
with mixed seizure type
May precipitate petit mal status if given with valproic acid
Prolonged use may result in tolerance and dependence
May cause paradoxical hyperactivity

Clonazepam is a benzodiazepine (BDZ) antiepileptic drug (AED)
pharmacologically related to diazepam and lorazepam. It is well absorbed from
the GI tract. The onset of action is within 20-60 min and the duration of action is
usually 6-8 h in infants and young children and up to 12 h in adults. Like other
BDZ, it crosses the blood brain barrier (BBB) and the placenta. Half life is 19-50 h
in adults and 22-33 h in children. It is metabolized in the liver to several metabolites
and all are excreted in the urine by first order kinetics.
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INDICATIONS:
1. Typical absence seizures refractory to ethosuximide
2. Lennox-Gestaut syndrome (petit mal variant)
3. Drug of choice for atonic or myoclonic seizures of children
4. Alternative drug for infantile spasms
CONTRAINDICATIONS:
1. Known sensitivity to benzodiazepines
2. May precipitate petit mal status if given with valproic acid
3. Severe liver disease
4. Acute narrow angle glaucoma
PRECAUTIONS:
1. Observe caution against operating motor vehicles or dangerous
machineries.
2. May produce an increase in salivation
PREGNANCY RISK CATEGORY: C
See Section 1.2 Anticonvulsants.
DRUG INTERACTIONS:
Carbamazepine, phenobarbital, and phenytoin reduce the effect of clonazepam
due to increased metabolism.
DOSAGE AND ADMINISTRATION:
A: 0.5-5 mg PO, 3x/d; initial oral total dose should not exceed 1.5 mg/d div
q8-12h; may be increased by q 3-7 d by 500 mcg-1 mg/d; max dose 20
mg/d PO
CH: Initial total daily dose of 10-30 mcg/kg/d PO div q8h; may be increased
250-500 mcg/d; max oral dose of 300 mcg/kg/d
PREPARATION:
Oral: 2 mg tablet

DIAZEPAM (1, A1)
WARNING
1.
2.

Confusion and prolonged extreme drowsiness may follow overdose or
concurrent ingestion of alcohol.
Too rapid IV administration may precipitate respiratory failure.

Diazepam is the standard BDZ against which affinity to GABA receptor and
effectiveness as an anxiolytic, sedative, hypnotic and/or antiepileptic is compared.
It also has muscle relaxant effect.
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Diazepam injection should be protected from light and stored at 15-30°C;
freezing should be avoided. Compatibility of diazepam injections with IV fluids
(diluted to 5 mg/50 mL-5 mg/100 mL with 0.9% sodium chloride, 5% dextrose,
Ringer’s or Lactated Ringer’s solution) is dependent on several factors like the
concentration of the drug, resulting pH and temperature. Furthermore, diazepam
is adsorbed to plastic containers, syringes and tubings when administered with IV
infusion solutions.
See Section 1.10.4 Hypnotics and Section 1.10.3 Anxiolytics.
INDICATIONS:
1. Drug of choice for status epilepticus
2. Convulsive emergencies due to drug poisoning or drug induced
convulsions
3. Adjunct to other antiepileptic drugs in the prophylactic management of
partial seizures with elementary and complex symptomatology, such as
absence and Lennox-Gestaut types epilepsy
4. Tetanus
5. Insomnia
6. Anxiety
7. Alcohol withdrawal
8. Neonatal opioid withdrawal
PRECAUTION:
Parenterally administered diazepam may cause hypotension and/or respiratory
depression, particularly if drug is administered too rapidly.
PREGNANCY RISK CATEGORY: D
See Section 1.2 Anticonvulsants.
DRUG INTERACTIONS:
1. Cimetidine increases diazepam blood levels.
2. Diazepam decreases phenytoin plasma concentration.
3. Enhances sedative effect of alcohol, anesthetics, analgesics, and
antidepressants
4. Antagonizes effect of levodopa
5. Hypothermia reported in combination with lithium carbonate
6. Reduces renal excretion of digoxin thus increases risk for digoxin toxicity
7. Flumazenil, a benzodiazepine antagonist, can reverse sedation but may
not reverse respiratory depression in diazepam toxicity.
DOSAGE AND ADMINISTRATION:
For seizure disorders:
A: 2-10 mg, PO, q6-12h
Status epilepticus:
A: 10 mg slow IV push not faster than 5 mg/min; may be repeated q 10-15
min not to exceed a total of 30 mg; may be repeated after 2-4 h prn, not to
exceed 100 mg in 24 h
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CH, IN and NB: 0.1-0.5 mg/kg/dose by slow IV push (controlled); may be
repeated at 3-5 min intervals; may administer IM if IV is not possible
(efficacy may be diminished)
For tetanus:
CH: 200 mcg/kg/dose, slow IV, or 5-10 mg slow IV for children >5 yr and 1-2
mg slow IV for children < 5 yr
PREPARATIONS:
Inj.: 5 mg/mL, 2 mL ampul (IV)
Rectal: 5 mg/2.5 mL and 10 mg/2.5 mL in rectal tube

«LORAZEPAM (1, A1)

This is a benzodiazepine that possesses anti-anxiety and sedative effects. The
majority of experience with the use of this drug in children is limited to its use
as an alternative agent in status epilepticus. It has an earlier onset and a longer
duration of action than diazepam. Lorazepam injection should be stored at 2-8°C
and protected from light.
See Diazepam
INDICATION:
Alternative agent for status epilepticus
PRECAUTIONS:
1. Lorazepam injections should be diluted prior to IV administration with an
equal volume of compatible diluent (0.9% sodium chloride or 5% dextrose
solution). Discolored solutions or with precipitates should not be used.
2. Hypoventilation and/or hypoxic cardiac arrest may occur when administered
to geriatric or debilitated patients and patients with compromised pulmonary
functions.
3. Avoid activities requiring mental alertness or physical coordination such as
operating a machine or driving a motor vehicle.
4. In patients with hepatic and/or renal failure
5. Avoid concomitant alcohol ingestion up to 48 h following administration of
lorazepam injection.
6. Avoid intra-arterial administration; arteriospasm can occur which may
cause gangrene and possibly require amputation.
PREGNANCY CATEGORY: D
See Section 1.2 Anticonvulsants.
DRUG INTERACTION:
Occasional antagonism of levodopa
DOSAGE AND ADMINISTRATION:
As an anti-convulsant (in status epilepticus)
A: 0.1 mg/kg/dose or 4 mg IV given over 2-5 min; may repeat q 15-30 min; max
dose 8 mg/12 h
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CH and IN: 0.10 mg/kg/dose slow IV push; may be repeated q 15-30 min x 2
doses
NB: 0.05 mg/kg/dose IV, give over 2-5 min
PREPARATION:
Inj.: 4 mg/mL, 1 mL ampul (IV)

MAGNESiUM SULFATE (1)
WARNING
Overdose may produce respiratory paralysis and complete heart block
which can be fatal. IV calcium gluconate should be readily available for
use in case of acute magnesium intoxication.
When administered parenterally in doses sufficient to produce hypermagnesemia (serum magnesium concentrations >2.5 mEq/L), the anticonvulsant effect is
produced via CNS depression (inhibition of excitatory amino acid) and peripheral
neuromuscular transmission blockade (blockade of acetylcholine release in neuromuscular junction).
Onset of action is immediate when magnesium sulfate is administered IV with
duration of action of 30 min. Following IM administration, the onset of action occurs
in about 1 h and the duration of action is 3-4 h.
Magnesium sulfate readily crosses the placenta and is distributed into milk
following parenteral administration. It is excreted by the kidneys at a rate that
varies from one patient to another, but is directly related to its serum concentration
and filtration rate.
INDICATIONS:
1. Pre-eclampsia, eclampsia
2. Uremia
3. Hypomagnesemia
CONTRAINDICATION:
Renal failure
PRECAUTIONS:
1. Careful observation of patients receiving parenteral magnesium sulfate
should be done. Patellar knee jerk reflexes should be tested before each
dose because the absence of patellar reflexes is a useful clinical sign
heralding the onset of magnesium intoxication. Other clinical parameters
that should be monitored prior to each parenteral administration are:
respiratory rate (should be at least 10/minute) and urine output (should be
at least 100 mL) during the hour preceding each dose.
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2.

Clinically significant hypocalcemia including hypoglycemic tetany has
occurred following parenteral therapy for eclampsia.

PREGNANCY RISK CATEGORY: D
See Section 1.2 Anticonvulsants.
ADVERSE REACTIONS:
Table 1.3 Adverse reactions depending on serum concentrations
Serum Concentration

Clinical Manifestations

> 4 mEq/L
10 mEq/L

DTRs depressed
DTRs disappear
Respiratory paralysis
Complete heart block
Fatal

> 12 mEq/L

Toxicity is antagonized by the administration of calcium gluconate.
DRUG INTERACTIONS:
1. May enhance effects of neuromuscular blocking agents
2. High doses of barbiturates, opioids and hypnotics given concomitantly
increase the risk of respiratory depression.
DOSAGE AND ADMINISTRATION:
For seizures in eclampsia and for pre-eclampsia: Loading dose: 4 g IV and 5 g
deep IM in each buttock; followed by 5 g IM q6h prn
Hypomagnesemia:
A: 5 gm in 1 L given IV over 3 h or 1 gm given IM q4-6h
IN and CH: 5-10 mg/kg q6-8h IV
PREPARATIONS:
Inj.: 250 mg/mL, 2 mL and 10 mL, ampul, and 20 mL vial (IM, IV) (as
heptahydrate)
500 mg/mL, 2 mL and 10 mL ampul (IM, IV) (as heptahydrate)

PHENOBARBITAL (A1)
WARNING
1.
2.

Rapid administration >60 mg/min may cause respiratory depression.
Prolonged use may lead to physical dependence.

Phenobarbital is a type II barbiturate-derivative anti-epileptic drug effective
in the management of epilepsy in subhypnotic dose. The initial hypnotic effect
may occur for 8-12 h may occur; tolerance to hypnotic effect may develop upon
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continued use. About 70-90% phenobarbital administered orally is absorbed slowly
from the GIT with peak blood concentrations reached in 8-12 h and peak brain
concentrations in 10-15 h. Because of the long plasma half-life of phenobarbital
(48-144 h), steady state plasma concentration is achieved only after 3-4 wk of oral
therapy. The anticonvulsant activity is produced at plasma concentration of 10-40
mcg/mL but concentrations of 50 mcg/mL are potentially lethal. IV administration of
phenobarbital usually has an onset of action within 5 min and maximum effect at
4-6 h. IM or SC route results in a slightly longer onset of action.
Phenobarbital is a potent inducer of enzymes involved in the metabolism of
other drugs but there is no conclusive evidence to suggest that it accelerates its
own metabolisrn. Phenobarbital is often used as an AED due to the fact that it is
relatively safe, economical and more importantly, has predictable kinetics (whether
oral, IV or IM). However, its main disadvantage is the significant cognitive and
behavioural effects.
INDICATIONS:
1. All forms of seizure disorders except absence seizures
2. Status epilepticus
3. Initial drug for infants and children particularly for prophylaxis against
complicated febrile convulsions with the following presentations: early
onset of febrile seizures (at less than 18 mo of age); substantial abnormality
in neurologic function or neurologic delay; febrile seizures persisting for
>15 min; with focal seizures; (+) family history of afebrile seizures.
PRECAUTIONS:
1. May produce paradoxical excitement and hyperactivity or exacerbate
existing hyperkinetic behaviour in children
2. May manifest excitement, confusion, or depression in geriatric patients
3. Extreme caution particularly for patients with nephritis
4. For IV administration:
a. inadvertent intra-arterial injection may cause gangrene
b. rapid administration, >60 mg/min, causes respiratory depression
5. Operating motor vehicles or dangerous machinery is hazardous
6. Dosing may be guided by serum concentration monitoring. Therapeutic
range is between 15-40 mg/L.
PREGNANCY RISK CATEGORY: D
See Section 1.2 Anticonvulsants.
ADVERSE REACTIONS:
CNS: lethargy, drowsiness, mental depression, paradoxical hyperactivity
in children, agitation and confusion in the elderly, nystagmus and ataxia;
HEMATOLOGIC: hypoprothrombinemia with hemorrhage in newborns; OTHERS:
osteomalacia
DRUG INTERACTIONS:
1. Inhibits digitoxin effect
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2.
3.
4.
5.

Reduces plasma concentrations of disopyramide, doxycycline, ciclosporin,
and tricyclic antidepressants
Reduces clonazepam effect due to increased metabolism
Phenytoin and sodium valproate increase phenobarbital sedation
Antagonizes griseofulvin.

DOSAGE AND ADMINISTRATION:
For seizure disorders:
A: 60 mg, PO, 2-3x/d
CH: 3-5 mg/kg, PO q12-24h
IN: 5-8 mg/kg PO q12-24h
For status epilepticus
Loading dose
A, CH and IN: 10-20 mg/kg in single or div dose, IV (<1mg/kg/min)
Maintenance dose
A: 1-3 mg/kg/d, PO or IV div q12-24h
CH and IN: 5-8 mg/kg/d PO or IV div q12-24h
NB: 3-4 mg/kg/d PO or IV div q12-24h
For sedation:
A: 10-40 mg PO/IM/IV 3x/d
CH and IN: 2-3 mg/kg, repeat prn div q8-12h
For sleep
CH and IN: 2-3 mg/kg, repeat prn q12-24h
PREPARATIONS:
Oral: 15 mg, 30 mg, 60 mg, and 90 mg tablet
Inj.: 120 mg/mL (130 mg/mL), 2 mL ampul (IM, IV) (as sodium salt)

PHENYTOIN (B)
WARNING
There are significant differences in the bioavailability of various
preparations which may lead either to toxic or subtherapeutic blood
levels.
Phenytoin is a hydantoin derivative anticonvulsant. It is also effective in
certain types of cardiac arrhythmias. It is usually completely absorbed from the GI
tract. Phenytoin disposition is most often characterized by non-linear (MichaelisMenten) pharmacokinetics. Phenytoin is highly protein bound (>90%) and maybe
associated with protein binding displacement interaction; therapy is associated
with unpredictable effects depending upon the activity of hepatic drug metabolizing
enzymes.
Bioavailability may vary among oral phenytoin sodium preparations that may
result in toxic serum concentrations or a loss of seizure control (subtherapeutic
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serum concentrations). This should be considered before dispensing a dosage
form that differs from that currently taken by a patient.
INDICATION:
All classes of epilepsy except absence seizures
CONTRAINDICATIONS:
Do not give IV in bradycardia, heart block or Stokes Adams syndrome.
PRECAUTIONS:
1. Liver disease; hypotension, and severe myocardial insufficiency
2. In children < 2 yr
3. Anticonvulsant effect may be guided by monitoring serum phenytoin
concentration (therapeutic range 10-20 mg/L).
PREGNANCY RISK CATEGORY: D
See Section 1.2 Anticonvulsants.
ADVERSE REACTIONS:
CNS: mental confusion, dizziness, headache, tremor, transient nervousness,
insomnia occur commonly, rarely dyskinesias, peripheral neuropathy, ataxia, slurred
speech, nystagmus and blurred vision are signs of overdosage; DERMATOLOGIC:
rashes (discontinue; if mild, re-introduce cautiously but discontinue immediately if
with recurrence), coarse facies, acne and hirsutism, erythema multiforme (StevensJohnson syndrome), toxic epidermal necrolysis; GIT: nausea, vomiting, hepatitis;
HEMATOLOGIC: megaloblastic anemia (may be treated with folic acid), leucopenia,
thrombocytopenia, agranulocytosis, and aplastic anemia; OTHERS: fever, lupus
erythematosus, polyarteritis nodosa, lymphadenopathy, gingival hypertrophy and
tenderness, plasma calcium may be lowered (rickets and osteomalacia)
DRUG INTERACTIONS:
1. Inhibits digitoxin effect
2. Reduces plasma concentration of disopyramide, mexiletine, theophylline,
doxycycline, ketoconazole and ciclosporin
3. Increases metabolism of clonazepam and thyroxine thus requiring
increased thyroxine doses in primary hypothyroidism
4. Increases lithium neurotoxicity without elevating lithium blood levels
5. Increases phenobarbital sedation
DOSAGE AND ADMINISTRATION:
For seizure disorders
A: 300-400 mg, PO, 1-3x/day or 4-6 mg/kg/d, PO, single or 3 div doses
CH and IN: 5-10 mg/kg/d PO/IV div 2-3 doses
NB: 5-8 mg/kg/d PO/IV div 2-3 doses
Status epilepticus:
Loading dose
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A: 15-20 mg/kg IV q 30 min prn; max 1500 mg/d
CH and IN: 15-20 mg/kg IV single dose or div dose, IV
Maintenance dose
CH (>12 yr): 5 mg/kg/d div q12h, IV, PO
CH and IN: 5-10 mg/kg/d div q8-12h, IV, PO
NB: 5 mg/kg/d div q8-12h IV, PO
PREPARATIONS:
Oral: 30 mg and 100 mg capsule (as sodium salt)
30 mg/5 mL, 120 mL suspension (as sodium salt)
Inj.: 50 mg/mL, 2 mL ampul (IV) (as sodium salt) (1)

VALPROATE DISODIUM/VALPROIC ACID (B)
WARNING
1.
2.

May induce fulminant hepatitis that may not be preceded by
abnormal liver function
Causes congenital abnormalities (teratogenic)

Valproic acid is a carboxylic acid (dipropylacetic acid), anti-epileptic agent
chemically unrelated to other anti-seizure medications. Valproate may be used as
monotherapy or in combination with other anticonvulsants in the treatment of a
wide range of seizure disorders.
It is highly protein bound (>90%) and may be associated with drug protein
displacement interactions. It may retard hepatic drug metabolizing enzymes, thus
leading to an increase in serum concentrations of other drugs, most notably other
anticonvulsant agents. Fatal hepatic dysfunction has been reported. Patients at
primary risk for this fatal drug-induced toxicity appear to be children under age 2 yr
who are receiving valproate concurrently with other anticonvulsant drugs.
INDICATION:
All forms of seizures
CONTRAINDICATIONS:
1. Active liver disease
2. First trimester of pregnancy
PRECAUTIONS:
1. Blood and liver function monitoring especially during the first 6 mo of
therapy
2. Extreme caution under age 2 yr
3. Serum concentration may be monitored (therapeutic range: 50-100 mg/L)
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
CNS: tremor, ataxia, sedation; GIT: GIT irritation, increased appetite, nausea;
OTHERS: weight gain
DRUG INTERACTIONS:
1. Increases ethosuximide plasma concentration
2. Aspirin increases effect.
3. Antipsychotics and antidepressants antagonize valproate anticonvulsant
effect.
DOSAGE AND ADMINISTRATION:
A: 10-15 mg/kg/d PO q8-24h; increase by 5-10 mg/kg/d q 7 d; max 60 mg/kg/d;
take with food
CH: 10-15 mg/kg/d PO q8-24h; increase by 5-10 mg/kg/d q 7 d; max 60 mg/
kg/d; take with food
PREPARATIONS:
Oral: 250 mg tablet (as disodium salt and valproic acid)
250 mg/5 mL syrup, 120 mL (as valproic acid)

▼Gabapentin

The exact mechanism of action of this drug is unknown but it has properties
similar to other anti-convulsants. Recent evidence suggests combined mechanisms
of action of blocking Na+ channels, glutaminergic transmission and promoting
GABAminergic signals. Although it is structurally related to GABA, it does not
interact with GABA receptors.
About 50-60% is absorbed after an oral dose. Protein-binding is < 3% and
half-life is 5-7 h. The drug is eliminated in the kidneys. Although there is no data
that it crosses the placenta, gabapentin has been shown to be excreted in human
breast milk.
INDICATIONS:
1. Adjunctive treatment of seizures
2. Neuropathic pain
3. Bipolar disorder, social phobia (off-label use)
CONTRAINDICATIONS:
Hypersensitivity to gabapentin or any of its components
PRECAUTIONS:
1. Safety and efficacy in children < 3 yr have not been established.
2. Avoid abrupt withdrawal.
3. Use with caution in patients with severe renal impairment.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CNS: somnolence, dizziness, ataxia, abnormal thinking, amnesia, depression,
dysarthria, nervousness, abnormal coordination, twitching, tremor, hyperkinesias,
hostility, emotional lability in children 3-12 years of age; DERMATOLOGIC: pruritus;
METABOLIC: weight gain; GIT: nausea, vomiting, dyspepsia, appetite stimulation,
constipation, xerostomia; HEMATOLOGIC: increased or decreased WBC count;
OPHTHALMOLOGIC: nystagmus, diplopia, blurred vision; MUSCULOSKELETAL:
back pain, myalgia; OTHERS: dry throat, fatigue, viral infection, fever, peripheral
edema, dental abnormalities, impotence
DRUG INTERACTION:
1. Antacids may reduce the bioavailability of gabapentin by ~20%.
2. Cimetidine may increase serum concentration of gabapentin by decreasing
its clearance by 14%.
3. Gabapentin may increase the serum concentration of felbamate,
norethindrone, and phenytoin.
DOSAGE AND ADMINISTRATION:
Anticonvulsant:
CH: 3-12 yr: initially 10-15 mg/kg/d in 3 div doses PO; titrate to effective dose
over 3 d; dosages of up to 50 mg/kg/d have been tolerated in clinical
studies
3-4 yr: effective dose: 40 mg/kg/d in 3 div doses
5-12 yr: effective dose 25- 35 mg/kg/d in 3 div doses
A and CH > 12 yr: initial 300 mg 3x/d, may be increased to 1800 mg/d;
maintenance 900-1800 mg/d in 3 div doses; dose of up to 2400 mg/d have
been tolerated in long-term clinical studies; dose of up to 3600 mg/d have
been tolerated in short-term clinical studies
If gabapentin is discontinued or if another anticonvulsant is added, it should be
done slowly over a minimum of 1 wk.
PREPARATIONS:
Oral: 100 mg, 300 mg and 400 mg capsule

Midazolam (A1)

See Midazolam in Section 1.1.1.3.5 Anxiolytics

Thiopental sodium (1, A1)

See Thiopental in Section 1.1.1.2 Intravenous Agents

▼Topiramate

The exact mechanism of action is unknown but it is thought to decrease seizure
frequency by blocking Na+ channels in neurons, enhancing GABA activity and by
blocking glutamate activity. The drug is well-absorbed and is not affected by food
intake. Protein binding is 13-17% and it is minimally metabolized. Around 70%
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of the drug is excreted unchanged in the urine. The drug has a half-life of 21 h in
adults. Only 30% of the drug is cleared by dialysis.
INDICATIONS:
1. Adjunctive therapy for partial onset seizure in adult and pediatric patients
2. Orphan drug for the treatment of Lennox-Gestaut syndrome
CONTRAINDICATION:
Hypersensitivity to the drug or any of its components
PRECAUTIONS:
1. It should be withdrawn slowly to minimize the potential for increased
seizure frequency.
2. There is a 2-4 times risk for development of kidney stones which may be
reduced by increasing fluid intake.
3. Use cautiously in patients with hepatic or renal impairment, pregnant
women or lactating mothers.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: ataxia, dizziness, fatigue, memory difficulty, nervousness, psychomotor slowing, somnolence, speech problems, paresthesia, tremors, nystagmus, abnormal coordination, confusion, depression, difficulty concentrating, hypoesthesia;
GIT: nausea, abdominal pain, anorexia, constipation, dyspepsia, gingivitis, xerostomia; CVS chest pain, edema; MUSCULOSKELETAL: back/leg pain, myalgia,
rigors, weakness; OTIC: decreased hearing; RESPIRATORY: upper respiratory
infections, epistaxis, pharyngitis, sinusitis; GUT: nephrolithiasis; OTHERS: weight
loss, flu-like symptoms, hot flashes
DRUG INTERACTIONS:
1. Phenytoin reduces topiramate levels by 48%, carbamazepine by 40% and
valproic acid by 14%.
2. Digoxin and norethindrone levels are decreased when coadministered
with topiramate.
3. Concomitant administration of CNS depressants increases its sedative
effect.
4. Concomitant treatment with carbonic anhydrase inhibitors increases the
chance of nephrolithiasis.
DOSAGE AND ADMINISTRATION:
For seizures
As monotherapy
A: 200 mg, PO, q12h; start 25 PO 2x/d x 1 wk, increase by 50 mg/d q wk until
100 mg 2x/d then increase 100 mg/wk q wk until 200 mg 2x/d
CH > 10 yo: 200 mg, PO, q12h; start 25 PO 2x/d x 1 wk, increase by 50 mg/d
q wk until 100 mg 2x/d then increase 100 mg/wk q wk until 200 mg 2x/d
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As adjunctive therapy:
A: 200 mg, PO, q12h; start 25 PO 1-2x/d x 1 wk, increase 25- 50 mg/d q wk
CH 2-16 yo: 5-9 mg/kg/d PO div 2 doses; start 1-3 mg/kg/d PO q hs x 1 wk,
increase1-3 mg/kg/d q 1-2 wk
PREPARATIONS:
Oral: 25 mg, 50 mg, 100 mg and 200 mg tablet
15 mg and 25 mg capsule

1.3 ANTIMIGRAINE

Migraine is a paroxysmal disorder characterized by recurrent attacks of
headache with or without associated visual or GI disturbances. There is episodic
vascular instability i.e., a phase of intracranial arterial vasoconstriction, a phase of
extracranial arterial dilation or both. The 2 phases often occur sequentially. It has
been suggested that the common mode of action of antimigraine drugs is depression
of serotonergic brainstem neurons. Drugs can be used either to abort attacks at an
early stage or prevent attacks in patients experiencing them frequently.
Most migraine headaches respond to analgesics such as aspirin or paracetamol.
Ergotamine is used in patients who do not respond to analgesics. Because of
cumulative toxicity of ergotamine, safer agents are used for prophylaxis in patients
with frequent migraine attacks. For continuous prophylaxis, beta-adrenergic
blockers are the most commonly used drugs.

ERGOTAMINE (1, 2, A2)

Its antimigraine activity is related to the vasoconstriction mediated by stimulating
adrenergic receptors in therapeutic doses, inhibition of norepinephrine (NE) uptake
thereby increasing the concentration of circulating NE and serotonin antagonism.
It is used to abort vascular headaches, migraine and cluster headaches. Patients
with severe attacks of migraine not responsive to analgesics will respond favorably
80-90% of the time with ergotamine. The drug is not effective against muscle
contraction headaches.
Orally administered, ergotamine is absorbed with wild variability. It is metabolized in the liver. The half-life is biphasic averaging 2-7 h in the initial phase and
21 h in the terminal phase. Excretion is mainly through the fecal route; only 4% is
excreted through the urine.
INDICATIONS:
1. Acute migraine attack
2. Cluster headache
3. Vascular headache
CONTRAINDICATIONS:
1. Hemiplegic migraine
2. Pregnancy
3. Breast feeding
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4.
5.
6.

Peripheral vascular disease (thromboangiitis obliterans, Raynaud’s
disease)
Severe hypertension
Ischemic coronary heart disease

PRECAUTIONS:
1. Renal, hepatic and cardiovascular disease
2. Hyperthyroidism
3. Withdraw treatment if numbness or tingling of extremities develops.
4. Not for chronic or prophylactic use
5. Minimal effective dose should be established for each patient.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
CNS: headache, syncope, hallucinations, drowsiness, confusion; GIT: nausea
and vomiting, diarrhea; MUSCULOSKELETAL: limb paresthesia and cramps;
OTHERS: severe thirst, repeated high doses may cause vasospasm with gangrene
of affected tissues
DRUG INTERACTIONS:
1. Sympathomimetic agents (e.g., epinephrine) enhance vasoconstriction of
ergotamine.
2. Caffeine enhances absorption of ergotamine from the GIT.
DOSAGE AND ADMINISTRATION:
A: 2 mg PO initially followed by 1-2 mg at 30 min intervals until the attack
has abated or until a dose of 6 mg/d or 10 mg in 1 wk; a single oral dose
should not exceed 4-5 mg
CH and Adolescents: 1 mg orally; an additional 1 mg may be given in 30 min if
no improvement occurs with the first dose
PREPARATION:
Oral: 1 mg tablet (as tartrate)

PROPRANOLOL

A beta-adrenergic (beta-1 and beta-2) blocking agent. Dose requirements
vary widely because of individual differences in severity of underlying disease,
endogenous sympathetic neuronal activity, sensitivity of beta-adrenergic receptors
to blockade, degree of protein binding and hepatic blood flow.
See Propranolol in 5.1.2.2 Beta Adrenoceptor Blockers and. Section 5.1.3.6
Drugs for Acute Coronary Syndromes
INDICATION:
Migraine prophylaxis in severe cases
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CONTRAINDICATIONS:
1. Congestive heart failure
2. Bronchial asthma
3. Unstable diabetes mellitus
4. Pregnancy
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: confusion, sleep disturbances and depression especially in older patients;
GIT: diarrhea, constipation, flatulence; OTHERS: fatigue
DOSAGE AND ADMINiSTRATION:
A: Initially 40 mg 2-3x/d then maintenance of 80-160 mg/d, PO
PREPARATIONS:
Oral: 10 mg, 40 mg and 80 mg tablet (as hydrochloride)
40 mg and 80 mg CR capsule (as hydrochloride)

Flunarizine

It has histamine H1-receptor and calcium channel blocking activity. It is wellabsorbed from the. GIT. Peak plasma concentration is achieved at 2-4 h after oral
administration. More than 90% is bound to plasma protein. The drug is very
lipophilic. It is metabolized in the liver and excreted principally in the bile. It has
a long elimination half-life of 18 d. Flunarizine has no effect on the contractility or
conduction of the heart.
INDICATIONS:
1. Prophylaxis for classic and common migraine
2. Symptomatic treatment of vertigo and labyrinth disorders
3. Treatment of peripheral and cerebral vascular disorders
CONTRAINDICATIONS:
1. Porphyria
2. Hypersensitivity to the drug
3. History of depression
4. Pre-existing symptoms of Parkinsonism and other extrapyramidal
disorders
PRECAUTIONS:
1. Elderly patients predisposed to extrapyramidal and depressive symptoms
2. Recommended dose should not be exceeded.
3. Safety during pregnancy and lactation has not been established.
4. Observe caution during activities such as driving or operating dangerous
machinery.
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ADVERSE REACTIONS:
CNS: drowsiness, insomnia, headaches, depression and extrapyramidal
symptoms; DERMATOLOGIC: skin rashes; GIT: GI disturbances; OTHERS: weight
gain
DRUG INTERACTIONS:
Hepatic enzyme inducers (e.g., carbamazepine, phenytoin) increase the
metabolism of flunarizine.
DOSAGE AND ADMINISTRATION:
For migraine prophylaxis:
A (>65 yr): 5 mg once daily (at night), PO
(<65 yr): 10 mg once daily (at night), PO
Maintenance: 5 d treatment per wk with 2 successive drug-free days
PREPARATION:
Oral: 5 mg capsule (as hydrochloride)
NSAIDs
See Section 2.4 Non-Steroidal Anti-inflammatory Drugs

Paracetamol (acetaminophen)

See Section 1.8.1 Analgesic Drugs

▼Zolmitriptan

It is a selective agonist for 5-HT1B and 5-HT1D serotonin receptors in cranial
arteries. It causes vasoconstriction and reduces sterile inflammation associated
with antidromic neuronal transmission correlating with relief of migraine.
Only 25% of the drug is protein-bound. It is converted to an active metabolite,
N-desmethyl, which is 2-6 times more potent than the parent drug. The drug has a
half-life of 2.8-3.7 h. The time to peak serum concentration is 2-3.5 h. Two thirds
of the drug is eliminated in the urine and the rest is excreted in the feces.
INDICATIONS:
Acute treatment of migraine, with or without aura
CONTRAINDICATIONS:
1. Patients with ischemic heart disease, angina, uncontrolled hypertension,
symptomatic arrhythmia or Wolff-Parkinson-White syndrome or other
cardiac accessory pathway disorders
2. Use within 24 h of an ergotamine derivative or another 5-HT1 agonist.
3. Concurrent administration or within 2 wk of discontinuing a MAO inhibitor
4. Hypersensitivity to any of its components
5. Basilar or hemiplegic migraine
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PRECAUTIONS:
1. May cause cardiac events which include significant hypertension occasionally leading to hypertensive crisis, even in previously normotensive
patients.
2. Vasospasm-related reactions, including peripheral vascular ischemia and
colonic ischemia, may occur.
3. Patients with hepatic impairment
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: dizziness, paresthesia, drowsiness, headache; CVS: tightness in chest,
hot flashes, burning sensation; DERMATOLOGIC: rashes; GIT: abdominal, mouth
and jaw discomfort; GUT: renal calculi; MUSCULOSKELETAL: myalgia, neck pain;
OTHERS: hiccups, polydipsia, thirst
DRUG INTERACTIONS:
Increased toxicity with cimetidine, ergot-containing drugs, MAO inhibitors, oral
contraceptives, selective serotonin receptor inhibitors
DOSAGE AND ADMINISTRATION:
A: 1.25-2.5 mg PO; if headache recurs, may repeat q2h; max dose 10 mg/d
PREPARATIONS:
Oral: 2.5 mg and 5 mg tablet

1.4 ANTIPARKINSONISM

Parkinsonism results from a deficiency of the inhibitory neurotransmitter
dopamine, which in turn leads to a neurohumoral imbalance in the basal ganglia
causing the characteristic signs and symptoms. Current therapy aims simply to
correct the imbalance of striated neurotransmitters dopamine and acetylcholine to
improve the quality and life expectancy of most patients.
Drugs in this category may be divided into two main groups: dopaminergic
drugs and anticholinergic drugs. A third group of drugs referred to as the inhibitors
of peripheral decarboxylation (e.g., carbidopa and benserazide) are used as
adjunct therapy in conjunction with levodopa, the precursor of dopamine.

1.4.1 Dopaminergics (only for idiopathic Parkinsonism)

Levodopa is the immediate precursor of dopamine. It is the most logical
therapy to correct dopamine deficiency since dopamine does not cross the blood
brain barrier but levodopa does. Administered orally, peak plasma level occur in
0.5-2 h. Food delays absorption and the drug is extensively metabolized in the GIT
and liver by dopa decarboxylase to dopamine. Less than 1-3% of administered
levodopa enters the CNS. The remainder is metabolized extracerebrally, mainly
to dopamine which does not cross the blood brain barrier and thus serves only
to worsen adverse effects. Accordingly, it is best to administer levodopa with an
agent that inhibits the extracerebral conversion to dopamine (e.g., benserazide or
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carbidopa). Elimination half-life of levodopa is 1-3 h and excretion is through the
kidneys.
INDICATION:
Idiopathic Parkinson’s disease (not for drug-induced parkinsonism)
CONTRAINDICATIONS:
1. Severe psychotic disorders
2. Closed-angle glaucoma
3. Pregnancy and lactation
4. Malignant melanoma
5. Known hypersensitivity to the drug
6. Active peptic ulcer
7. MAO inhibitor therapy
PRECAUTIONS:
1. Intercurrent cardiovascular, endocrine, hepatic, pulmonary, renal, or
psychiatric disorders, wide-angle glaucoma, peptic ulcer
2. Regular monitoring of hepatic, cardiovascular, renal and hematologic
functions is recommended in prolonged therapy.
3. Discontinue treatment 8 h before any surgery because of increased risk
of arrhythmias.
4. Avoid pyridoxine co-administration when using levodopa without
decarboxylase inhibitor.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: dizziness, agitation, delusion, hallucinations, hypomania and insomnia,
psychosis, occasional depression, choreiform involuntary movements especially
with high dose and long term treatment; CVS: postural hypotension, tachycardia
and arrhythmias; GIT: nausea, vomiting, anorexia, and epigastric discomfort in
about 80%; GUT: discoloration of urine and other body fluids
The presence of a decarboxylase inhibitor greatly reduces the effective dose
of levodopa thus minimizing the peripheral side effects such as nausea, vomiting,
and cardiovascular effects. However, there may be an increased incidence of
abnormal involuntary movements. Pyridoxine does not nullify levodopa effect if the
patient is also receiving a decarboxylase inhibitor.
DRUG INTERACTIONS:
1. Benserazide, carbidopa and amphetamine enhance the therapeutic effect
of levodopa.
2. Antacids and metoclopramide enhance the absorption of levodopa.
3. Domperidone increases the bioavailability of levodopa.
4. Antihypertensive agents (e.g., guanethidine) increase hypotension.
5. Clonidine inhibits therapeutic effect of levodopa.
56

6.
7.
8.
9.

Antimuscarinic agents (e.g., atropine) enhance the therapeutic effect but
reduce the absorption of levodopa.
Pyridoxine reduces the levodopa effect (in the absence of decarboxylase
inhibitor) by accelerating its peripheral decarboxylation to dopamine in
extracerebral sites.
INH increases blood pressure and cause severe tremor.
MAO inhibitors may cause a dangerous increase in blood pressure.

«LEVODOPA + BENSERAZIDE

Benserazide inhibits dopa decarboxylase in the periphery but not in the brain.
Thus levodopa is preserved in the periphery enabling it to cross the BBB. The
fixed dose combination is given at a ratio of one part benserazide to four parts
levodopa.
DOSAGE AND ADMINISTRATION:
A: Initial daily dose: 50-100 mg levodopa 2x/d increased gradually and adjusted
according to response; maintenance dose expressed as levodopa 400-800
mg in div doses. It is rarely necessary to exceed 1 g levodopa. Patients
already on levodopa alone should stop levodopa for 24 h before starting
with levodopa + benserazide. The initial dose of levodopa when restarted
with benserazide should then be 15% of the previous levodopa dose.
PREPARATIONS:
Oral: 100 mg levodopa + 25 mg benserazide (as hydrochloride) per capsule
200 mg levodopa + 50 mg benserazide (as hydrochloride) per capsule

LEVODOPA + CARBIDOPA

This is a drug combination with a ratio of 1 part carbidopa to 10 parts
levodopa.
DOSAGE AND ADMINISTRATION:
A: start 1 tab 25/100 mg tab PO 3x/d, increase by 1 tab/d q24-48h according
to response; max 200/2000 mg/d;
PREPARATIONS:
Oral: 100 mg levodopa + 25 mg carbidopa per tablet
250 mg levodopa + 25 mg carbidopa per tablet

▼Piribedil

This is a selective non-ergot D2/D3 dopamine receptor agonist with additional
alpha-2 noradrenergic properties. It is used as a monotherapy, being effective in
the three major signs of Parkinson’s disease: rigidity, bradykinesia, and tremor, with
less dyskinesia than levodopa. Its additional presynaptic alpha-2 adrenoreceptor
antagonism property enhances central noradrenergic neurotransmission and widens its antiparkinsonian efficacy to symptoms that resist levodopa treatment, such
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as postural instability and gait disorders. It retains stable plasma levels over 24 h,
and has a long half-life elimination time of 21 h.
INDICATIONS:
1. Treatment of Parkinson’s disease, either as a monotherapy or in combination with levodopa, in early as well as advanced disease
2. Treatment of pathological cognitive deficits in the elderly
CONTRAINDICATIONS:
1. Cardiogenic shock
2. Acute phase of myocardial infarction
ADVERSE REACTIONS:
CNS: drowsiness; CVS: orthostatic hypotension; GIT: nausea, vomiting,
flatulence, especially when taken between meals
DOSAGE AND ADMINISTRATION:
Initial 50 mg retard tablet once daily during the first wk, gradually increased
weekly until optimal therapeutic dose is achieved
As monotherapy: maintenance of 150-250 mg/d in 3-5 divided doses
In combination with levodopa: 50-150 mg/d in divided doses
PREPARATION:
Oral: 50 mg retard tablet

Selegiline

This is a synthetic, selective, irreversible inhibitor of monoamine oxidase
type B, a catalytic enzyme for dopamine. It is also an anti-oxidant and its use in
Parkinson’s disease is aimed at slowing the progression of the condition. This is
through the reduction of oxidation injury that may retard the loss of substantia nigra
neurons. In a large-scale trial, 10 mg/d dose of selegiline delayed the need for
instituting levodopa replacement by 9 months.
INDICATIONS:
1. First-line drug in mild Parkinson’s disease to delay the introduction of
levodopa
2. Symptomatic treatment in combination with levodopa-carbidopa
CONTRAINDICATIONS:
1. Known hypersensitivity to selegiline or any component
2. Concomitant use of meperidine
PRECAUTION:
Increased risk of MAO inhibition occurs with doses > 10 mg/d
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CNS: exacerbation of levodopa-induced effects as dyskinesia, neurobehavioral disturbances (nightmares, insomnia, confusion and hallucinations), anxiety, confusions, delusions, depression, dizziness, drowsiness; CVS: angina, arrhythmia,
bradycardia, hypertension, orthostatic hypotension, palpitations, peripheral edema, syncope, tachycardia; DERMATOLOGIC: photosensitivity, rash; GIT: anorexia,
constipation, diarrhea, heartburn, nausea, vomiting, xerostomia; OPHTHALMOLOGIC: bleopharospasm, blurred vision; GUT: nocturia, prostatic hypertrophy,
sexual dysfunction, urinary retention; OTHERS: weight loss, fatigue, diaphoresis
DRUG INTERACTIONS:
1. Concurrent use of high doses of selegiline in combination with
dextroamphetamine, dextrometorphan, methylphenidate, fenfluramine,
meperidine, sibutramine and venflaxine may result in serotonin syndrome;
avoid these combinations.
2. Concurrent use with SSRIs may result in mania or hypertension.
3. May increase pressor response in combination with tyramine (e.g., cheese,
ethanol)
DOSAGE AND ADMINISTRATION:
A: 5 mg 2x/d daily with breakfast and lunch or 10 mg in the morning, PO
Elderly: 5 mg in the morning, may increase to 10 mg/d, PO
PREPARATION:
Oral: 5 mg tablet (as hydrochloride)

1.4.2 Anticholinergics (also for drug-induced parkinsonism)

Antimuscarinic drugs may improve the tremor and rigidity of parkinsonism but
have little effect on bradykinesia. If patients fail to respond to one drug, a trial with
another is warranted and may be successful.

BIPERIDEN
INDICATIONS:
1. Symptomatic treatment of arteriosclerotic, idiopathic, and post-encephalitic
parkinsonism
2. Extrapyramidal syndrome induced by phenothiazines, butyrophenones
and reserpine
CONTRAINDICATIONS:
1. Hypersensitivity
2. Angle-closure glaucoma
3. Pyloric or duodenal obstruction
4. Prostatic hypertrophy
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PRECAUTIONS:
1. Do not operate motor vehicles or dangerous machinery
2. Patients suffering from narrow-angle glaucoma, prostatic hypertrophy, and
urinary retention.
3. May exacerbate tardive dyskinesia caused by anti-psychotic drugs.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: drowsiness; CVS: overdose may result in circulatory collapse;
OPHTHALMOLOGIC: blurred vision; RESPIRATORY: overdose may result in
respiratory depression; OTHERS: elevated temperature
DRUG INTERACTION:
Potentiates CNS depression with alcohol
DOSAGE AND ADMINISTRATION:
For parkinsonism:
A: 2 mg PO q6-8h; initial 0.5-1 mg/d, increased by 0.5 mg q 5-6 d until
optimum dose is obtained; initial dose of >2 mg/d may be tolerated in
post-encephalitic parkinsonism
For drug-induced extrapyramidal disorders
A: 2 mg IM/IV q 30 min prn or 1-4 mg/d PO, in single or 2 div dose
CH > 3 yr: 0.02-0.05 mg/kg/dose PO, q8-12h
PREPARATIONS:
Oral: 2 mg tablet (as hydrochloride)
Inj.: 5 mg/mL, 1 mL ampul (IM, IV) (as lactate)

DIPHENHYDRAMINE

An ethanolamine H1 antagonist with central anticholinergic property found
to be of value in Parkinsonism. While it is well tolerated especially by the
elderly, diphenhydramine is, however, not as efficacious in Parkinsonism as
other antimuscarinic drugs. Given IV, it is the drug of choice for treating acute
extrapyramidal toxicity effects of phenothiazines. In addition, diphenhydramine
may be used as an antitussive and antinauseant.
See Section 8.1 H1 Receptor Antagonists (Antihistamines)
INDICATIONS:
1. Symptomatic relief of allergic symptoms due to histamine release
2. Mild nighttime sedation
3. Prevention of motion sickness
4. Treatment of phenothiazine-induced dystonic reactions
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CONTRAINDICATIONS:
1. Hypersensitivity to diphenhydramine or its components
2. Not for use in acute attacks of asthma
PRECAUTIONS:
1. Use with caution in patients with angle-closure glaucoma, peptic ulcer,
urinary tract obstruction and hyperthyroidism.
2. Some preparations contain sodium bisulfite.
3. Syrup contains alcohol.
4. Because of its high sedative and anticholinergic properties, diphenhydramine should not be used as the antihistamine of choice in the elderly.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: confusion, disturbed coordination, dizziness, euphoria, headache,
insomnia, nervousness, paradoxical excitement, sedation, sleepiness, paresthesia,
tremor; CVS: hypotension, palpitations, tachycardia; DERMATOLOGIC:
angioedema, photosensitivity, rash, urticaria; METABOLIC: weight gain; GIT:
abdominal pain, anorexia, appetite increase, diarrhea, dry mouth, nausea,
vomiting, xerostomia; HEMATOLOGIC: agranulocytosis, hemolytic anemia,
thrombocytopenia; OPHTHALMOLOGIC: blurred vision; RESPIRATORY:
thickening of bronchial secretions; GUT: difficulty of urination, urinary frequency,
urinary retention; OTHERS: fatigue
DRUG INTERACTION:
1. Decreases the amount of levodopa absorbed by delaying gastric
emptying
2. May antagonize therapeutic effects of cholinergic agents and
neuroleptics
3. Increased sedation and respiratory depression with CNS depressants
4. May increase absorption of digoxin
5. May lead to central or peripheral anticholinergic syndrome when
administered with amantadine, rimantadine, narcotic analgesics,
phenothiazines, tricyclic antidepressants, quinidine, disopyramide,
procainamide and other anti-histamines
6. Syrup should not be given to patients taking drugs that cause disulfiram
reactions (metronidazole, chlorpropamide) due to the high alcohol content
of the syrup.
DOSAGE AND ADMINISTRATION:
A: 25-50 mg 3-4x/d PO, IV, IM
CH: 12.5-25 mg 3-4x/d PO, IV, IM or a total daily dose of 5 mg/kg/d in div
doses
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PREPARATIONS:
Oral: 25 mg and. 50 mg capsule (as hydrochloride)
12.5 mg/5 mL, 60 mL and 120 mL syrup
Inj.: 50 mg/mL, 1 mL ampule (IM, IV) (as hydrochloride)

1.5 ANTIPYRETICS
IBUPROFEN

Ibuprofen is a propionic acid derivative that inhibits prostaglandin synthesis by
its action against the cyclooxygenase enzyme. It has anti-pyretic, anti-inflammatory
and analgesic activities. Onset of analgesia is noted in 30-60 min and lasts for 4-6
h. The onset of the anti-inflammatory effect may take up to 7 d. Peak action is
seen in 1-2 wk. After an oral dose, absorption is rapid and up to 85% of the drug is
absorbed. Protein binding is 90-99%. It is metabolized in the liver by oxidation and
similar amounts of the drug is excreted via the urine and feces. T½ is 2 h.
The drug has cross-sensitivity with aspirin and other NSAIDs. The elderly
have an increased risk for developing adverse effects from NSAIDs in general.
Symptoms of overdose include apnea, metabolic acidosis, coma, nystagmus,
leukocytosis and renal failure.
INDICATIONS:
1. Symptomatic relief of pain and anti-inflammatory treatment in degenerative
musculoskeletal disorders, systemic inflammatory conditions, gout and
soft-tissue injuries
2. Mild to moderate pain
3. Fever
4. Acute migraine headaches
CONTRAINDICATIONS:
1. Hypersensitivity to the drug or any of its components
2. Hypersensitivity to aspirin or other NSAIDs
PRECAUTIONS:
1. Use with caution in patients with congestive heart failure and
hypertension.
2. Use with caution among patients with decreased hepatic or renal function.
May precipitate renal failure in patients with renal dysfunction. It should be
avoided in patients with severe hepatic impairment.
3. Use with caution in patients with history of GI disease, particularly ulcers
or bleeding. As much as 60% of the elderly may develop ulcerations or
bleed asymptomatically.
4. Use with caution among patients receiving anticoagulants.
5. Patients with asthma, nasal polyposis and bronchospasm
6. Pregnancy and lactation
PREGNANCY RISK CATEGORY: B, D in the 3rd trimester or near delivery
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ADVERSE REACTIONS:
CNS: dizziness, headache, nervousness, aseptic meningitis with fever
and coma; CVS: edema, congestive heart failure, arrhythmia, tachycardia;
DERMATOLOGIC: rash, urticaria, itching, erythema multiforme, toxic epidermal
necrolysis, Stevens-Johnson Syndrome; GIT: abdominal cramps, heartburn,
indigestion, nausea, dyspepsia, vomiting, abdominal pain, peptic ulcer, GIT
bleed, GIT perforation, hepatitis; HEMATOLOGIC: neutropenia, agranulocytosis,
aplastic anemia, inhibition of platelet aggregation, hemolytic anemia, bone
marrow depression, leucopenia, thrombocytopenia, eosinophilia; OTIC: tinnitus;
RESPIRATORY: dyspnea; GUT: acute renal failure, polyuria, azotemia, hematuria,
elevated serum creatinine, fluid retention; OTHERS: angioedema, fatigue, lupus
erythematosus, Henoch-Schonlein vasculitis
DRUG INTERACTIONS:
1. May reduce antihypertensive effects of ACE inhibitors and angiotensin II
antagonists
2. Aspirin may reduce serum ibuprofen concentration.
3. May increase serum concentration and toxicity of digoxin, methotrexate
and lithium
4. May increase gastrointestinal side effects of other NSAIDs
5. Enzyme substrate of CYP2C8 and 2C9.
DOSAGE AND ADMINISTRATION:
Adults:
Inflammatory disease: 400-800 mg/dose 3-4 times a d, max dose 2.4 g/d
Analgesia, pain, fever, dysmenorrhea: 200-400 mg/dose every 4-6 h, max
daily dose of 1.2 g/d
Children:
Antipyretic: (6 mo to 12 yr): T < 390C 5 mg/kg/dose, T > 390C 10 mg/kg/
dose given q6-8h, max daily dose of 40 mg/kg/d
Analgesic: 4-10 mg/kg/dose q 6-8h
Juvenile Rheumatoid Arthritis: 30-40 mg/kg/d, PO, div q6-8h
PREPARATIONS:
Oral: 200 mg, 400 mg tablet
100 mg/5 mL suspension, 60 mL

PARACETAMOL (acetaminophen)
WARNING
Massive overdose may cause hepatic necrosis and less frequently, renal
damage. Lesser overdoses frequently cause reversible jaundice.
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It is a para-aminophenol derivative with analgesic and antipyretic properties
similar to that of aspirin. It appears to be equipotent with aspirin in inhibiting central
prostaglandin synthesis. However, unlike aspirin, paracetamol does not inhibit
peripheral prostaglandin synthesis.
The antipyretic activity may be due to inhibition of the action of endogenous
pyrogens on the heat-regulating center in the hypothalamus and also to peripheral
vasodilation. Paracetamol is an effective analgesic when used for pain of noninflammatory origin but is not recommended for inflammatory pain. The analgesic
potency is identical to aspirin.
Compared with aspirin, paracetamol produces relatively few side effects within
the therapeutic dose range. It does not produce gastric irritation, does not interfere
with platelet function, and has no uricosuric activity. Allergy is rare, and there is no
cross-sensitivity between paracetamol and aspirin. Chronic use or acute overdose
of paracetamol may result in hepatotoxicity due to depletion of glutathione stores
and decrease in glutathione-induced inactivation of a toxic metabolite.
Unlike aspirin, it is not well absorbed through the gastric mucosa but is rapidly
absorbed through the small intestine, and thus the rate of absorption is influenced
by the gastric emptying time. Paracetamol crosses the placenta, but is safe for
short term use during all stages of pregnancy. The drug is excreted in breast milk
in low concentrations with no reported adverse effects in nursing infants.
After an oral dose, the onset of action is 5-30 min and peak effect is achieved
in 0.5-2 h. Peak effect after a rectal dose is achieved after 3-4 h. The drug has a
duration of action of 3-7 h. The toxic level is >200 mcg/mL at 4 h post-ingestion or
>50 mcg/mL at 12 h post- ingestion. The antidote is N-acetylcysteine.
See Acetylcysteine in Section 12.2. Specific Antidotes/Antagonists
INDICATION:
Symptomatic treatment of mild to moderate pain and/or fever:
CONTRAINDICATIONS:
1. Prolonged administration is contraindicated in patients with anemia or
cardiac, pulmonary, hepatic or renal disease.
2. Hypersensitivity to paracetamol or any of its component
PRECAUTIONS:
1. May precipitate hepatotoxicity and severe hepatic failure in chronic alcoholics due to increase in toxic metabolites; may precipitate renal failure in
patients with impaired renal function.
2. The drug formulation may contain sulfites, which may cause allergic-type
reactions including anaphylaxis in susceptible individuals.
3. Individuals with phenylketonuria should not use paracetamol formulations
that contain aspartame, (e.g., chewable tablets for children) as aspartame
is metabolized to phenylalanine in the gastrointestinal tract following oral
administration.
4. Use with caution in patients with anemia because cyanosis may not be
apparent despite high concentrations of methemoglobin.
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5.

Platelet count and liver function tests should be performed monthly when
administered at high doses for prolonged periods of time.

PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: stupor, coma, euphoria; CVS: hypotension; DERMATOLOGIC:
pruritus, urticaria; GIT: hepatic dysfunction, jaundice, GIT disturbances, nausea,
vomiting; HEMATOLOGIC: leukopenia, thrombocytopenia, pancytopenia,
methemogobinemia; RESPIRATORY: dyspnea, asthma; GUT: dysuria, interstitial
nephritis and renal papillary necrosis
DRUG INTERACTIONS:
1. Enhances hypoglycemic effect of sulfonylureas
2. Decreased absorption with concomitant administration of activated
charcoal, anticholinergics and narcotics
3. Increases hypoprothrombinemic effects of oral anticoagulants
4. Increased serum levels of paracetamol with concomitant administration of
diflunisal
5. Increases serum levels of chloramphenicol
6. Increased analgesic efficacy with concomitant administration of caffeine
DOSAGE AND ADMINISTRATION:
As analgesic and anti-pyretic:
A: 325-650 mg (6-12 mg/kg) q4h, PO; max dose 4g/d
CH and IN: 60 mg/kg/d div q4-6h, prn, PO
For post-operative pain management, administer analgesic regularly (not
prn).
PREPARATIONS:
Oral: 300 mg (325 mg) and 500 mg tablet
100 mg/mL drops, 15 mL (alcohol-free)
120 mg/mL (125 mg/5 mL) syrup/suspension, 30 mL, 60 mL and 120 mL
(alcohol-free)
250 mg/5 mL syrup/suspension, 30 mL, 60 mL and 120 mL (alcohol-free
preferred)
Rectal: 125 mg and 250 mg suppository

1.6 ANTI-VERTIGO

The symptoms of vertigo are similar to that of vagal excess. Drugs useful
for this condition include antimuscarinic agents, anti-histamines with significant
antimuscarinic properties and sedatives. They are postulated to act by central
antagonism of acetylcholine, correction of peripheral autonomic imbalance and
depression of higher CNS centers.
Agents active in vertigo due to vestibular dysfunction, as antihistamines and
scopolamine, are also useful in motion sickness. No drug is completely effective
for this condition and even become less effective after nausea and vomiting has
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begun. Medications that suppress the vestibular apparatus adversely affect the
process of central compensation. For this reason, these drugs should only be used
for brief periods of time. They should be tapered and stopped when symptoms
have resolved.

Betahistine
INDICATIONS:
Vertigo and hearing disturbances in Meniere’s disease
CONTRAINDICATION:
Hypersensitivity to the drug or any component
PRECAUTIONS
1. Should be avoided in patients with pheochromocytoma
2. Caution with use in patients with asthma and peptic ulcers
3. Caution when used with other anti-histamines
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headaches; DERMATOLOGIC: skin rashes; GIT: GIT disturbances
DRUG INTERACTIONS:
Antihistamines may antagonize betahistine effects.
DOSAGE AND ADMINISTRATION:
A: Initially 8-16 mg 3x/d, PO, preferably with meals; maintenance doses up to
48 mg/d
PREPARATIONS:
Oral: 6 mg tablet (as mesilate)
8 mg tablet (as hydrochloride)

Cinnarizine
INDICATIONS:
1. Maintenance therapy for dizziness and vertigo in labyrynthine disorders,
cerebrovascular diseases and migraine
2. Prophylaxis against motion sickness
CONTRAINDICATION:
Hypersensitivity to the drug or any of its components
PRECAUTIONS:
1. Avoid use in pregnant or lactating patients
2. Caution with use in patients with Parkinson’s disease
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CNS: somnolence, aggravation and appearance of extrapyramidal symptoms
(especially with prolonged use in the elderly), headaches; DERMATOLOGIC: skin
rashes; METABOLIC: weight gain; GIT: GIT disturbances, dry mouth; OTHERS:
diaphoresis, allergic reactions
DRUG INTERACTIONS:
1. May enhance the sedative effect of central nervous system depressants
including alcohol, barbiturates, hypnotics, narcotic analgesics, tricyclic
antidepressants, sedatives and tranquilizers.
2. The side effects of anticholinergic substances such as atropine and tricyclic
antidepressants may be enhanced by the concomitant administration of
antihistamines.
3. Monoamine-oxidase inhibitors may enhance the antimuscarinic effects of
antihistamines.
DOSAGE AND ADMINISTRATION:
Vestibular disturbances:
A: 25 mg 3x/d or 75 mg once daily PO, with meals
Motion sickness:
A: 25 mg 30 min prior to travel then q6h
CH: half the adult dose
Vertigo: Dose-dependent, increase progressively, max dose of 225 mg/d
PREPARATIONS:
Oral: 25 mg tablet
50 and 75 mg tablet

Meclozine (meclizine)

It has central anticholinergic action by blocking the chemoreceptor trigger
zone. It decreases excitability of the middle ear labyrinth and blocks conduction in
the middle ear vestibular-cerebellar pathways. The drug works within an hour and
has a duration of action of 8-24 h. It is metabolized in the liver and has a half-life of
6 h. It is excreted as metabolites in the urine and unchanged in the feces.
INDICATIONS:
1. Prophylaxis against motion sickness
2. Management of vertigo with diseases affecting the vestibular system
CONTRAINDICATIONS:
1. Hypersensitivity to the drug or any of its components
2. Pregnancy
PRECAUTIONS:
1. Use with caution in patients with angle-closure glaucoma, prostatic
hypertrophy, pyloric or duodenal obstruction and bladder neck
obstruction.
2. Use with caution in hot weather and during exercise.
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3.
4.
5.

In the elderly, there is increased risk for anticholinergic effects.
If vertigo does not respond in 1-2 wk, discontinue use.
Avoid intake of alcohol.

PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: slight to moderate dizziness, headache, nervousness, depression,
sedation, tremors; CVS: hypertension, palpitations; DERMATOLOGIC:
angioedema, rash, photosensitivity; METABOLIC: weight gain; GIT: abdominal pain,
increased appetite, diarrhea, nausea, xerostomia, hepatitis; OPHTHALMOLOGIC:
blurred vision; RESPIRATORY: thickening of bronchial secretions, pharyngitis,
bronchospasm, epistaxis; GUT:
urinary retention; MUSCULOSKELETAL:
arthralgia, myalgia; OTHERS: fatigue and paresthesia
DRUG INTERACTIONS:
Increased toxicity of CNS depressants, neuroleptics, anticholinergics
DOSAGE AND ADMINISTRATION:
A and CH >12 yr:
Motion sickness: 12.5-25 mg 1 h before travel then q12-24h if needed
Vertigo: 25-100 mg/d in 2-3 div doses
PREPARATIONS:
Oral: 12.5 mg chewable tablet (as hydrochloride)
25 mg tablet (as hydrochloride)

1.7 DRUGS FOR ATTENTION DEFICIT HYPERACTIVITY DISORDER
(ADHD)
Imipramine

This drug increases the synaptic concentration of serotonin and/or
norepinephrine in the CNS by inhibition of their reuptake by the presynaptic
neuronal membrane. Additional receptor effects include desensitization of adenyl
cyclase, down-regulation of beta-adrenergic receptors and down-regulation of
serotonin receptors.
The drug is well-absorbed following an oral dose. The peak anti-depressant
effects is seen after 2 weeks. It is metabolized in the liver by microsomal enzymes
to an active metabolite, desipramine. It has significant first pass metabolism with a
half-life is 6-8 h. Almost all of its metabolites are excreted in the urine.
INDICATIONS:
1. Treatment of various forms of depression, in conjunction with
psychotherapy
2. Enuresis in children
3. Certain types of chronic and neuropathic pain
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CONTRAINDICATIONS:
1. Hypersensitivity to imipramine; cross-sensitivity with other TCAs may
occur.
2. Patients receiving MAO inhibitors or fluoxetine within the past 14 days.
3. Narrow-angle glaucoma
PRECAUTIONS:
1. Use with caution in patients with cardiovascular disease, conduction
disturbance, seizure disorders, urinary retention, hyperthyroidism or those
receiving thyroid replacement.
2. Do not discontinue abruptly in patients receiving long-term, high-dose
therapy.
3. Allergic reactions may ensue from some oral preparations containing
tartrazine and injections containing sulfites.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CNS: agitation, anxiety, confusion, delusions, disorientation, dizziness,
drowsiness, hallucinations, headache, hypomania, insomnia, nightmares,
pyschosis, restlessness, seizures, ataxia, extrapyramidal symptoms, numbness,
incoordination, paresthesias, tingling sensation, tremor, peripheral neuropathy;
CVS: arrhythmias, CHF, heart block, hypertension, myocardial infarction,
orthostatic hypotension, palpitations, stroke; ENDOCRINE/METABOLIC: breast
enlargement, galactorrhea, gynecomastia, increased or decreased blood sugar,
increased or decreased libido, syndrome of inappropriate antidiuretic hormone,
weight gain/loss; GIT: abdominal cramps, anorexia, black tongue, constipation,
diarrhea, epigastric disorders, ileus, nausea, stomatitis, unpleasant taste, vomiting,
xerostomia; OPHTHALMOLOGIC: blurred vision, disturbances of accommodation,
mydriasis; OTIC: tinnitus; GUT: impotence, urinary retention; OTHERS: weakness,
fatigue and diaphoresis
DRUG INTERACTIONS:
1. Carbamazepine, phenobarbital, rifampicin may increase the metabolism
of imipramine, decreasing its effect.
2. Imipramine inhibits the antihypertensive effects of clonidine, bethanidine.
3. Cholestyramine and cholestipol may bind it and decrease the effect of
imipramine.
4. Imipramine increases the effect of amphetamine, chlorpropamide,
tolazamide, warfarin, anticholinergics and other CNS depressants.
5. When used with MAO inhibitors, imipramine may cause hyperpyrexia,
hypertension, tachycardia, confusion, seizures and death (serotonin
syndrome).
6. SSRIs, cimetidine, grapefruit juice, diltiazem and verapamil inhibit the
metabolism of imipramine, thereby increasing its toxicity.
7. Concomitant use of lithium may increase neurotoxicity.
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8.
9.

Pressor response to epinephrine, norepinephrine and phenylephrine is
enhanced.
Combined use with beta-agonists or those that prolong the QTc interval
may predispose to arrhythmias.

DOSAGE AND ADMINISTRATION:
CH: 1.5 mg/kg/d div q8-12h; increase 1 mg/kg/d to max 3 mg/kg/d if response
is unsatisfactory
PREPARATION:
Oral: 25 mg tablet (as hydrochloride)

Methylphenidate (1, 2, A1)
WARNING
1.
2.

Reduction of growth rate and weight gain may accompany prolonged
use.
Methylphenidate has high abuse potential.

Methylphenidate is a CNS stimulant, structurally related to amphetamine,
with more prominent effects on mental than motor activities. It improves behavior,
concentration and learning in 70-80% of children suffering from attention-deficit
disorders.
INDICATIONS:
1. Part of a comprehensive treatment programme for attention-deficit
hyperactivity disorder when remedial measures prove insufficient
2. Symptomatic treatment of epilepsy
CONTRAINDICATIONS:
1. Known hypersensitivity or idiosyncrasy to sympathomimetic amines
2. Marked anxiety, tension and agitation
3. Patients with advanced arteriosclerosis, symptomatic cardiovascular
disease, moderate to severe hypertension, hyperthyroidism or glaucoma
4. Patients with history of drug abuse
5. Concomitant use during or within 14 d following MAO inhibitor therapy
6. Stimulant medications are contraindicated in children with ADHD and
concomitant Tourette’s syndrome or tics.
PRECAUTIONS:
1. Has high potential for abuse; treatment should include drug holidays to
minimize tolerance and to limit suppression of growth and weight.
2. Avoid abrupt discontinuation after prolonged use.
3. Safety and efficacy in children < 6 yr has not been established.
4. Use with caution in patients with bipolar disorders, diabetes mellitus,
cardiovascular disease, seizure disorders, insomnia, porphyria or mild
hypertension.
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5.
6.

Methylphenidate may exacerbate behavior and thought symptoms in
psychotic patients
Do not use to treat severe depression or fatigue states

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: insomnia, irritability, headache, nervousness, dyskinesia, toxic
psychosis, Tourette’s syndrome, neuroleptic malignant syndrome, drowsiness;
CVS: hypertension, angina, palpitations, hypotension, bradycardia, tachycardia;
DERMATOLOGIC: rash; ENDOCRINE/METABOLIC: growth retardation,
weight loss; GIT: abdominal pain, anorexia, nausea, vomiting, abdominal pain;
HEMATOLOGIC: thrombocytopenia, anemia, leucopenia; OPHTHALMOLOGIC:
blurred vision; RESPIRATORY: upper respiratory tract infection, increased
cough, pharyngitis, sinusitis; IMMUNOLOGICAL: hypersensitivity reaction;
OTHERS: tolerance,
DRUG INTERACTIONS:
1. Decreases metabolism of amitriptyline thus prolonging its effects.
2. Increases phenylbutazone and phenytoin plasma concentrations
3. Antagonizes the effects of alpha-adrenergic blockers
4. May cause hypertension when used with MAO inhibitors
5. Neuroleptic malignant syndrome has been reported with concomitant use
of venlafaxine.
DOSAGE AND ADMINISTRATION:
CH(> 6 yr): initial 0.3 mg/kg/dose or 2.5-5 mg/dose given before breakfast and
lunch; increase by 0.1 mg/kg/dose or 5-10 mg/d at weekly intervals. The
usual dose is 0.5-1 mg/kg/d; max dose, 2 mg/kg/d or 60 mg/d
Note: To avoid insomnia, do not administer closer than 6 h before bedtime
PREPARATIONS:
Oral: 10 mg tablet
▼18 mg and 36 mg ER tablet

1.8 DRUGS FOR PAIN MANAGEMENT
1.8.1 Analgesics

The most commonly used analgesic agents are non-opioids, such as
paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs), and opioids.
The non-opioids are more useful for mild to moderate pain arising from the skin,
buccal mucosa, and joints while the opioids are more useful for severe pain including those arising from deeper visceral structures.

1.8.1.1 Non-opioids

Both paracetamol and the NSAIDs have anti-pyretic and analgesic activity.
However, NSAIDs have anti-inflammatory activity, generally by interrupting
arachidonic acid metabolism through blocking of cyclooxygenase, a prostaglandin
synthetase enzyme.
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IBUPROFEN

See Section 1.5 Antipyretics

PARACETAMOL (acetaminophen)
See Section 1.5 Antipyretics

«Yerba buena [Mentha cordifolia Opiz (Fam. Labiatae)]

This is a tablet preparation from the dried leaves of the plant commonly known
as kitchen or marsh mint, peppermint, yerba buena or herba buena. It has been
traditionally used by indigenous healers in Asia and elsewhere. Animal studies in
rats as well as clinical trials in humans provided evidence of its analgesic properties.
The constituents isolated from these leaves which are thought to be responsible
for the analgesic effects are beta-sitosterol and beta-sitosteryl-beta-D-glucoside.
Yerba buena has approximately the same analgesic activity as mefenamic acid in
vitro.
INDICATION:
Symptomatic relief of mild to moderate pain secondary to circumcision,
episiotomy, skin biopsy and dental extraction.
CONTRAINDICATION:
There are no known contraindications to the drug.
PRECAUTIONS:
The possibility of adverse effects in pregnancy or lactating women has not
been excluded.
ADVERSE REACTIONS (in animal studies):
METABOLIC: slight increase in FBS is seen with 90 days of continuous use;
HEMATOLOGIC: insignificant, slight increase in WBC and reticulocyte counts
DOSAGE AND ADMINISTRATION:
A: 2 tablets 3-4x/d
CH: 2-6 yr: 15 mg/kg/dose 3x/d
7-9 yr: 1 tablet 3-4x/d
10-12 yr: 1-2 tablets 3-4x/d
PREPARATION:
Oral: 250 mg tablet

1.8.1.2. Opioid Analgesics

Opioid is a generic term used in describing natural, semi-synthetic and
synthetic drugs that activate opiate receptors. Opioid analgesics are among the
most effective medications for severe pain, particularly of the visceral organs. A
reasonable goal in the use of opioids is to decrease pain to a level that allows the

72

patient to eat, sleep and convalesce with minimal disturbance. However, repeated
administration of these drugs may cause tolerance and dependence.
Opioids are classified into three major groups according to their activities at the
opioid receptors. These are differentiated as:
1. Agonists- bind to and activate opioid receptors, thus mimicking the activity
of endogenous opioid peptides; e.g., morphine, codeine, pethidine, and
fentanyl.
2. Mixed agonist-antagonists- semisynthetic derivatives of morphine with
agonistic activity at some receptors but antagonistic activity at others; e.g.,
nalbuphine
3. Antagonists- bind to opioid receptors but fail to activate them. Their clinical
utility lie in their ability to reverse the adverse effects of acute overdose;
e.g., naloxone
INDICATIONS:
1. Moderate to severe pain of any form, particularly visceral pain
2. Perioperative analgesia
CONTRAINDICATION:
Opioids are contraindicated in patients with increased intracranial pressure
(ICP) or head injury, as they may cause respiratory depression and changes in the
pupillary response, interfering with neurologic assessment and monitoring.
PRECAUTIONS:
1. Reduce dose in elderly, hypovolemic, high-risk surgical patients and those
with concomitant use of sedatives and other narcotics.
2. Opioids cross the placental barrier and use in labor may produce respiratory
depression in the neonate. Resuscitation may be required; have naloxone
available.
3. Tolerance may develop with long-term administration. Tolerance develops
more rapidly following IV or spinal administration than after oral or rectal
administration.
4. Abrupt discontinuation of opioids in patients with physical dependence
may be manifested by withdrawal symptoms. To avoid withdrawal, opioid
doses should be reduced slowly (e.g., dose reduction of 75% every 2 d).
When a total daily dose of 10-15 mg IV/IM/SC or 60 mg PO morphine
is reached, it should be maintained for 2 d and then discontinued. The
tapering of morphine should be individualized. For morphine SR or CR,
the dose may be decreased by 20-50% per day until 45 mg/day is reached
then decrease the dose by 15 mg/day every 2-3 days. Withdrawal should
be treated symptomatically.
5. Opioids may impair the patient’s ability to perform hazardous tasks
requiring mental alertness or physical coordination; e.g., driving a motor
vehicle or operating heavy machinery.
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Table 1.3: Equipotent Doses of Opioid Analgesics
Opioid Analgesic

Parenteral Dose, in
mg

Oral Dose, in mg

Morphine

10

60

Codeine

120

200

Methadone

10

20

Nalbuphine

10

-

Pethidine

80

300

Fentanyl

0.1

-

Based on single dose studies using 10 mg parenteral morphine as standard.
Modified and adopted from Analgesic Guidelines, Victorian Drug Usage Advisory
Committee, Australia, 1st edition, March 1988.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: syncope, euphoria, dysphoria; CVS: hypotension, hypertension,
bradycardia, arrhythmias, chest wall rigidity; DERMATOLOGIC: pruritus, urticaria;
GIT: biliary tract spasm, constipation, anorexia, nausea, vomiting, delayed
gastric emptying; OPHTHALMOLOGIC: blurred vision, miosis; RESPIRATORY:
bronchospasm, laryngospasm; GUT: urinary retention, antidiuretic effect, ureteral
spasm; OTHERS: abuse potential
DRUG INTERACTIONS:
1. CNS and circulatory depressant effects are potentiated by alcohol,
sedatives, narcotics, antihistamines, phenothiazines, butyrophenones,
MAO inhibitors, and tricyclic antidepressants.
2. Decrease diuretic effect in patients with congestive heart failure.
3. Enhanced and prolonged analgesia with NSAIDs, alpha-2 agonists (e.g.,
clonidine)

CODEINE (A1)
WARNING
Not recommended as an antitussive for patients with productive cough
or for children <2 yr. Caution should be exercised when used in elderly
patients. Symptoms of overdose include CNS and respiratory depression, gastrointestinal cramps and constipation.
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Codeine acts by binding to opiate receptors in the central nervous system,
causing inhibition of ascending pain pathways, thus altering the perception and
response to pain. It also has a direct central action in the medulla giving it an
antitussive effect. Codeine produces a generalized CNS depression.
The onset of action after an oral dose is at 0.5-1 h, with peak action noted at
1-1.5 h. It has a duration of action of 4-6 h and T½ is 2.5-3.5 h. It is metabolized in
the liver to morphine. The drug crosses the placenta and appears in breast milk.
INDICATIONS:
1. Treatment of mild to moderate pain
2. Non-productive cough
CONTRAINDICATIONS:
Hypersensitivity to codeine or any of its components
PRECAUTIONS:
1. Use with caution in patients with hypersensitivity to phenanthrene derivative
opioid agonists.
2. Use with caution among patients with asthma, COPD, severe liver or
hepatic insufficiency.
3. Preparations containing sulfites may induce allergic reactions.
4. Tolerance or drug dependence may result from prolonged use.
5. Elderly patients
PREGNANCY RISK CATEGORY: C, D (if used for prolonged periods or high
doses at term)
ADVERSE REACTIONS:
CNS: drowsiness, dizziness, lightheadedness, false feeling of well-being,
headache, paradoxical CNS stimulation, restlessness, confusion, convulsions,
hallucinations, insomnia, mental depression, nightmares; CVS: tachycardia or
bradycardia, hypotension; DERMATOLOGIC: rash, urticaria; GIT: constipation,
xerostomia, anorexia, nausea, vomiting, increased liver function tests, biliary
spasm, stomach cramps, paralytic ileus; OPHTHALMOLOGIC: blurred vision;
RESPIRATORY: shortness of breath, dyspnea; GUT: decreased urination, ureteral
spasm; MUSCULOSKELETAL: muscle rigidity, trembling; OTHERS: malaise,
weakness, burning at injection site, histamine release, drug dependence
DRUG INTERACTION:
1. Decreased effect with cigarette smoking
2. Increases toxicity of CNS depressants, phenothiazines, TCAs or other
narcotic analgesics, guanabenz, MAO inhibitors, neuromuscular blockers
DOSAGE AND ADMINISTRATION:
Should be titrated to appropriate analgesic effect; oral dose is ⅔ as effective
as parenteral dose
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Analgesia
CH: 0.5-1 mg/kg/dose q4-6h as needed, max 60 mg/dose, PO, IM, SC
A: 30 mg/dose, range 15-60 mg q4-6h as needed, PO, IM, IV, SC
Antitussive: PO, for non-productive cough
CH: 1-1.5 mg/kg/d in divided doses q4-6h as needed
Alternative doses by age:
2-6 yr: 2.5-5 mg q4-6h as needed, max 30 mg/d
6-12 yr: 5-10 mg q4-6 h as needed, max 60 mg/d
A: 10-20 mg q4-6h as needed, max 120 mg/d
PREPARATIONS:
Oral: 30 mg SR capsule (as phosphate)
10 mg/5 mL, 60 mL suspension

MORPHINE (A1)
WARNING
Overdose produces severe respiratory depression, hypothermia and
coma.
This alkaloid of opium exerts its primary effects on the CNS and organs
containing smooth muscles. It is a potent analgesic, having no ceiling effect for
analgesia, and is addictive. Compared with pethidine and nalbuphine, morphine is
significantly better at controlling pain associated with motion or deep breathing but
has a higher incidence of side effects, as sedation and pruritus. Oral doses are onethird as potent as parenteral doses. In the liver, morphine undergoes conjugation
with glucuronic acid to form metabolites including morphine-6 glucuronide, which is
more potent than the parent compound and may accumulate in patients with renal
insufficiency.
Spinal or epidural administration of morphine produces intensive analgesia by
specific binding and activation of opioid receptors in the substantia gelatinosa. On
activation, the opioid receptors inhibit the release of substance P from nociceptive
afferent C fibers. Analgesia via this route -of administration is achieved without
sensory, motor or sympathetic blockade. Drowsiness, euphoria, depression of the
cough reflex and reduction in peripheral resistance may occur. Spinal or epidural
opioids should be administered only by a qualified medical personnel with strict
monitoring guidelines for possible adverse reactions following administration.
Clinically important respiratory depression is rarely seen in patients with severe
pain due to malignant disease even with large doses because pain and emotional
stress are powerful antagonists to narcotic-induced respiratory depression. The
respiratory depression may actually be beneficial in patients distressed with
tachypnea. Constipating effects of morphine result from induction of non-propulsive
contractions throughout the GIT. Emetic effects are due to opioid-induced stimulation
of the chemoreceptor trigger zone in the floor of the fourth ventricle. Morphine
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activates opioid receptors on mast cells, resulting in peripheral histamine release
and localized to generalized pruritus.
Morphine crosses the placental barrier and may produce depression in the
neonate. The drug may appear in breast milk and should be used with caution in
nursing mothers. The onset of action is <1 min after IV administration, 1-5 min
after an IM dose, 15-30 min after an SC dose, 15-60 min after an oral dose, and
60-90 min after administration of the oral slow-release preparation. The peak effect
is achieved as follows: IV, 5-20 min; IM, 30-60 min; SC, 50-90 min; PO, ~ 60 min;
PO (slow-release), 1-4 h. The duration of action after an IV, IM, SC or PO dose is
2-7 h and 6-12 h after an oral slow-release dose.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.8.1.2. Opioid analgesics
DOSAGE AND ADMINISTRATION:
Acute, severe pain
A: 10-30 mg regularly q4h, IM/SC or 2.5-5 mg slow IV q4h
CH and IN: 0.6-1.2 mg/kg/d div q4h or 0.1-0.2 mg/kg/dose q2-4h, SC/
IM/IV; or 0.2-0.5 mg/kg/dose q4-6h, PO; or 0.3- 0.5 mg/kg/dose CR
tabs, PO, q12h
Intractable pain:
IN and CH: 200-800 mcg/kg/dose (0.2-0.8 mg/kg/dose) SR tab q12h
NB: 10 mcg/kg/dose (0.01 mg/kg/dose) SC, IM, IV over 5 min (or per
continuous infusion)
Chronic pain
A: 5-20 mg regularly q4h, PO/SC/IM or 15-30 mg CR tabs, q8-12h, PO;
dose may be increased according to needs
Myocardial infarction
A: 2-5 mg IV q5-30min; some patients may require a maintenance dose
of 4-8 mg IV q4-6h; give slow IV (2 mg/min)
Reduce dose by half in elderly and frail patients
PREPARATIONS: (as sulfate)
Oral: 10 mg, 20 mg and 30 mg tablet
10 mg, 30 mg, 60 mg, and 100 mg CR tablet
Inj.: 10 mg/mL, 1 mL ampul (IM, IV, SC)
15 mg/mL, 1 mL ampul (IM, IV, SC)

NALBUPHINE (A1)

This drug is a synthetic opioid agonist-antagonist and a potent analgesic which
is related chemically to oxymorphone and naloxone. It is equal to morphine in
potency as an analgesic and one-fourth as potent as naloxone as an antagonist.
It exhibits ceiling effect at high doses (>30 mg) for respiratory depression and
analgesia. It is effective in reversing the ventilatory depression of agonist opioids
like fentanyl, while maintaining reasonable analgesia. In patients who are not
opioid-dependent, the analgesic effects of nalbuphine and morphine are additive,
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but in patients tolerant to opioids, nalbuphine may produce a dose-related reduction
in the analgesic effects of morphine. Nalbuphine is not recommended for patients
with cancer pain and patients who have received opioids on a long-term basis.
Naloxone reverses the respiratory depressant, analgesic and sedative effects of
nalbuphine.
The onset of action varies according to the route of administration: IV, 2-3 min;
IM/SC, <15 min. The peak effect after IV administration is 5-15 min. The duration
of action after IV/IM/SC administration is 3-6 h. Elimination is hepatic.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.8.1.2 Opioid Analgesics
DOSAGE AND ADMINISTRATION:
A, CH and IN: 5-10 mg (0.1-0.3 mg/kg) q3-6h, IV/IM/SC; max dose 20 mg/
dose and 160 mg/d
Patient controlled analgesia: 1-5 mg (0.02-0.1 mg/kg) as IV bolus; 1-8 mg/h
(0.02-0.15 mg/kg/h) as IV infusion; lock-out interval 5-15 min
PREPARATIONS: (as hydrochloride)
Inj.: 10 mg/mL, 1 mL ampul (IM, IV, SC)
20 mg/mL, 10 mL, vial (IM, IV, SC)

PETHlDlNE (meperidine) (A1)
WARNING
Pethidine may produce respiratory depression, seizures and coma in
some sensitive patients.
Pethidine is a synthetic opioid agonist that is approximately one-tenth as potent
as morphine but has a slightly more rapid onset and shorter duration of action. It
is addictive. Pethidine has mild vagolytic and antispasmodic effects. Compared
to equipotent doses of morphine, it produces less sedation and pruritus, and may
offer a better quality of perioperative analgesia, especially after surgeries involving
smooth muscle spasm. It produces orthostatic hypotension at therapeutic doses
and is the only opioid with a direct myocardial depressant effect at high doses.
Norpethidine, the active metabolite, is a cerebral stimulant that is excreted primarily
in the urine. It may accumulate with repetitive and/or prolonged administration (>3
d) of pethidine.
Pethidine crosses the placental barrier and may produce depression in the
neonate. Maximum placental transfer and neonatal depression occur 2-3 h following
parenteral administration. The drug may appear in breast milk and should be used
with caution in nursing mothers. The onset of action varies according to the route
of administration are: PO, 10-45 min; IV, <1 min; IM, 1-5 min. Its peak effect are
obtained at the following times: PO, <1 h; IV, 5-20 min; IM, 30-50 min. The duration
of action is 2-4 h after giving it PO/IV/IM. Elimination is hepatic.
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The toxic range of pethidine is >0.55 mcg/mL and for norpethidine is >0.5 mcg/
mL. Mydriasis, dry mouth, tachycardia and excitement that progresses to delirium
with disorientation and hallucination may occur. The acute toxic effects are not so
completely counteracted by naloxone since naloxone antagonizes only the opioid
but not the atropine-like effects.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.8.1.2. Opioid analgesics
DOSAGE AND ADMINISTRATION:
A: 50-150 mg (1-3 mg/kg) q3-4h, IM/SC; 25-100 mg (0.5-2 mg/kg) q3-4h, slow
IV; (max dose: 1 g/d or 20 mg/kg/d)
CH and IN: 6-9 mg/kg/d div q4-6h (max 100 mg/dose) pm, SC, IM, IV over
5-10 min
Pethidine and norpethidine serum levels should be monitored at higher
doses.
PREPARATIONS: (as hydrochloride)
Inj.: 50 mg/mL, 2 mL ampul (IM, IV, SC)
50 mg/mL, 30 mL vial (IM, IV, SC)

Butorphanol (A1)

It is a synthetic benzomorphan opioid derivative that acts as a competitive
antagonist at mu receptors and as an agonist at sigma and kappa receptors. It has
five times the potency of morphine as an analgesic and 30 times the potency of
pentazocine as an antagonist. When given IV to surgical patients with postoperative
pain, 2 mg of butorphanol produces an equivalent analgesia to 80 mg of pethidine.
It produces respiratory depression, nausea and sedation to the same extent as
the pure agonist when given in equianalgesic doses. However, unlike with pure
agonists, the dose-response curve for respiratory depression is plateau-like or has
a ceiling effect. Interestingly, there is also a well-defined ceiling effect for analgesia
as well in patients with pain.
When co-administered with naloxone, higher than traditional doses are required.
Because naloxone has an extremely high clearance and because butorphanol
dissociates from the opiate receptor very slowly, supplementary doses of naloxone
may also be required to reverse the established effects of butorphanol.
Butorphanol demonstrates lower dependence liability than traditional agonists.
It is therefore useful in patients requiring long-term use, but may present difficulties
in dosage adjustments because of the ceiling effect. Long term therapy almost
always mandates oral administration; hence, additional pharmacokinetic issues of
bioavailability become important.
The onset of action varies according to the route of administration: IV, 1-5 min;
IM, 10 mins. Its peak effect are obtained at the following times: IV, 5-10 min; IM,
30-60 min. The duration of action varies according to the route of administration:
IV, 2-4 h; IM, 3-4 h. Elimination is hepatic.
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INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.8.1.2. Opioid Analgesics
DOSAGE AND ADMINISTRATION:
A: 1-4 mg (0.02-0.08 mg/kg) q3-4h, IM; 0.5-2 mg (0.01-0.04 mg/kg) q3-4h, IV
PREPARATIONS:
Inj.: 2 mg/mL, 1 mL and 2 mL vial (IM, IV) (as tartrate)

Fentanyl (A1)

This phenylpiperidine derivative is an addictive, potent opioid agonist. As an
analgesic, fentanyl is 75-125 times more potent than morphine. Intravenous fentanyl
is combined with droperidol to produce neuroleptic analgesia. Fentanyl crosses the
blood-brain barrier and may produce depression in the neonate. The drug may
appear in breast milk and should be used with caution in nursing mothers.
The onset of action varies according to the route of administration are: IV <30
sec; IM, <8 min. Its peak effect is obtained at the following times: IV, 5-15 min; IM,<
15 min. The durations of action IV, 30-60 min; IM, 1-2 h. Elimination is hepatic.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.8.1.2. Opioid Analgesics
DOSAGE AND ADMINISTRATION:
Post-op pain
A: 20-100 mcg q1-2h prn, IV; or 0.5-1.5 mcg/kg/h IV infusion
IN and CH: 1-2 mcg IV x1 then 0.5-1 mcg/h infusion; or 2-3 mcg/kg q1-4h prn,
IV for CH <3 yr, 1-2 mcg/kg q1-4h prn, IV for CH 3-12 yr, 0.5-1 mcg/kg
q1-4h prn, IV for CH >12 yr
Chronic, persistent moderate to severe pain
A: 25-100 mcg/h transdermal patch, q72h; start with 25 mcg/h patch
q72h, may increase q3-6d; drug effects may persist 24 h after patch
removal
If currently receiving opiates, convert to fentanyl equivalent and administer
equianalgesic dosage titrated to minimize the adverse effects and
provide analgesia
Table1.4: Equianalgesic doses of Opioid Agonists
Drugs

Equianalgesic Doses (mg)
I.M.

P.O.

Codeine

130

200

Meperidine

75

-

Morphine

10

60

Oxycodone

15

30

N Engl J Med, 1985, 313:84-95
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PREPARATIONS:
Inj.: 50 mcg/mL, 2 mL and 10 mL ampul (IV) (as citrate)
▼Patch: 25 mcg/h and 50 mcg/h (transdermal)

Oxycodone (A1)
WARNING
Tolerance and drug dependence may result from extended use.
This drug works by binding to opiate receptors in the CNS, causing inhibition of
ascending pain pathways, altering the perception and response to pain. It produces
generalized CNS depression. The onset of pain relief after an oral dose is within
10-15 min, with peak effect of 0.5-1 h. The duration of action is 4-5 h, reaching 12
h for CR preparations. It is metabolized in the liver and it is excreted in the urine.
INDICATIONS:
Management of moderate and severe pain, normally used in combination with
non-narcotic analgesics
CONTRAINDICATIONS:
Hypersensitivity to oxycodone or any of its components
PRECAUTIONS:
1. Use with caution in patients with hypersensitivity to other phenanthrene
derivative opioid agonists.
2. Respiratory diseases, including asthma, COPD, emphysema
3. Severe liver or renal insufficiency
4. Sulfite-containing preparations may cause allergic reactions.
5. Dextrometorphan has equivalent antitussive activity but has much lower
toxicity in accidental overdose.
6. Tolerance and drug dependence with extended use
PREGNANCY RISK CATEGORY: B; D (if used for prolonged periods or at high
doses at term)
ADVERSE REACTIONS:
CNS: drowsiness, dizziness, nervousness, headache, restlessness, confusion,
hallucinations, increased intracranial pressure, mental depression, paradoxical
CNS stimulation; CVS: hypotension; DERMATOLOGIC: rash, urticaria; GIT:
nausea, vomiting, anorexia, stomach cramps, xerostomia, constipation, biliary
spasm, paralytic ileus; RESPIRATORY: shortness of breath, dyspnea; GUT:
ureteral spasm, decreased urination; OTHERS: fatigue, weakness, malaise, pain
at injection site, histamine release, physical and psychological dependence
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DRUG INTERACTION:
1. Phenothiazines may reduce the effect of opiate agonists.
2. CNS depressants, MAO inhibitors, general anesthesias, tricyclic
antidepressants may potentiate the effects of opiate agonists.
3. Dextromethorphan may increase the analgesic effects of oxycodone.
DOSAGE AND ADMINISTRATION:
CH: 6-12 yr: 1.25 mg every 6 h as needed
> 12 yr: 2.5 mg every 6 h as needed
A: 5 mg every 6 h as needed for immediate release preparation
10 mg every 12 h round the clock for controlled release preparation
PREPARATIONS: (as hydrochloride)
Oral: 10 mg, 20 mg, 40 mg and 80 mg tablet (as hydrochloride)

Tramadol (A1)
WARNING
Use with extreme caution in patients receiving MAO inhibitors.
It is a weak opioid agonist, binding to the mu-opiate receptors in the CNS,
causing inhibition of ascending pain pathways. Its receptor affinity is about 1000
times lower than that of morphine. However, high doses are not necessary to
achieve a comparable analgesic effect since the analgesia it produces is attributed
to complex summation phenomenon. Dose-dependent analgesic efficacy is
achieved in the therapeutic range of 50-150 mg. Tramadol does not have a distinct
or dose- dependent positive influence on mood. It also does not have any acutely
euphoric effect. Development of tolerance and physical dependence are very
minimal. Tramadol inhibits the reuptake of norephinephrine and serotonin, also
causing a modification of the ascending pain pathways.
Although the risks are minimal, it is recommended that any necessary analgesic
treatment with tramadol in patients with tendencies towards drug abuse or drug
dependence should only be of short duration and under strict medical supervision.
Tramadol is suitable for withdrawal treatment in drug addicts. Long-term analgesic
therapy should only be carried out in cases of unavoidable necessity.
INDICATIONS:
Relief of moderate to moderately severe pain
CONTRAINDICATIONS:
1. Previous hypersensitivity to tramadol, opioids, or any components
2. Opioid-dependent patients
3. Acute intoxication with alcohol, hypnotics, centrally-acting analgesics,
opioids or psychotropic drugs
4. Pregnancy or nursing mothers
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PRECAUTIONS:
1. Reduce dosage when administered to patients receiving other CNS
depressants.
2. Increased risk of seizures may occur when given to patients receiving
serotonin reuptake inhibitors, TCAs, other cyclic compounds, neuroleptics,
MAO inhibitors, or drugs that lower the seizure threshold; patients with
history of seizures, or at high risk of seizures are also at increased risk
3. Elderly patients and those with chronic respiratory disorders at increased
risk of adverse events
4. Use with caution when there is increased intracranial pressure or head
trauma.
5. Reduce dosage in the setting of liver disease, renal insufficiency,
myxedema, hypothyroidism or hypoadrenalism
6. Tolerance and dependence may result from extended use.
7. Abrupt discontinuation should be avoided.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: dizziness, headache, somnolence, stimulation, restlessness, seizures,
suicidal tendency; CVS: palpitations; DERMATOLOGIC: pruritis, hives; GIT:
nausea, diarrhea, constipation, vomiting, dyspepsia; RESPIRATORY: respiratory
depression, bronchospasm; IMMUNOLOGICAL: anaphylactoid reaction,
angioedema; OTHERS: weakness and diaphoresis
DRUG INTERACTION:
1. Carbamazepine decreases the half-life of tramadol by 33-50%.
2. Amphetamines, SSRIs, TCAs, MAOIs may increase the risk of seizures
with tramadol.
3. Cimetidine increases the half-life by 20-25%.
4. Neuroleptic agents and opioids may increase the risk of seizures and have
additive CNS depressant effects.
5. Quinidine may increase the serum concentration of tramadol.
DOSAGE AND ADMINISTRATION:
A: 50-100 mg q4h, not to exceed 400 mg/d, PO, IM, IV
For postoperative pain management. 100 mg loading dose IV maybe
given.
CH: not recommended
PREPARATIONS: (as hydrochloride)
Oral: 50 mg capsule
100 mg, 150 mg and 200 mg retard tablet
Inj.: 50 mg/mL, 1 mL and 2 mL ampul (IM, IV, SC)
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1.8.2 Drugs for Neuropathic Pain
Carbamazepine

See Section 1.2 Anticonvulsants

▼Gabapentin

The exact mechanism of action of this drug is unknown but it has properties
similar to other anti-convulsants. Recent evidence suggests combined mechanisms
of action of blocking Na+ channels, glutaminergic transmission and promoting
GABAergic signals. Although it is structurally related to GABA, it does not interact
with GABA receptors.
About 50-60% is absorbed after an oral dose. Protein-binding is < 3% and
half-life is 5-7 h. The drug is eliminated in the kidneys. Although there is no data
to suggest that it crosses the placenta, gabapentin has been shown to be excreted
in human breast milk.
INDICATIONS:
1. Adjunctive treatment of seizures
2. Chronic pain
3. Bipolar disorder, social phobia (off-label use)
CONTRAINDICATIONS:
Hypersensitivity to gabapentin or any of its components
PRECAUTIONS:
1. Safety and efficacy in children < 3 yr has not been established.
2. Avoid abrupt withdrawal.
3. Use with caution in patients with severe renal impairment.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: somnolence, dizziness, ataxia, abnormal thinking, amnesia, depression,
dysarthria, nervousness, abnormal coordination, twitching, tremor, hyperkinesias,
hostility, emotional lability in children 3-12 years of age; DERMATOLOGIC:
pruritus; METABOLIC: weight gain; GIT: nausea, vomiting, dyspepsia,
constipation, xerostomia; HEMATOLOGIC: increased or decreased WBC count;
OPHTHALMOLOGIC: nystagmus, diplopia, blurred vision; MUSCULOSKELETAL:
back pain, myalgia; OTHERS: appetite stimulation, dry throat, fatigue, viral infection,
fever, peripheral edema, dental abnormalities and impotence
DRUG INTERACTION:
1. Antacids may reduce the bioavailability of gabapentin by ~20%.
2. Cimetidine may increase serum concentration of gabapentin by decreasing
its clearance by 14%.
3. Gabapentin increases the serum concentration of felbamate, norethindrone,
phenytoin.
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DOSAGE AND ADMINISTRATION:
Oral dose for pain: 300-3000 mg/d given in 3 divided doses
PREPARATIONS:
Oral: 100 mg, 300 mg, and 400 mg capsule

Imipramine

This drug increases the synaptic concentration of serotonin and/or
norepinephrine in the CNS by inhibition of their reuptake by the presynaptic
neuronal membrane. Additional receptor effects include desensitization of adenyl
cyclase, down-regulation of beta-adrenergic receptors and down-regulation of
serotonin receptors.
The drug is well-absorbed following an oral dose. The peak anti-depressant
effects is seen after 2 wk. It is metabolized in the liver by microsomal enzymes to
an active metabolite, desipramine. It has significant first pass metabolism with a
half-life of 6-8 h. Almost all of its metabolites are excreted in the urine.
INDICATIONS:
1. Treatment of various forms of depression, in conjunction with
psychotherapy
2. Enuresis in children
3. Certain types of chronic and neuropathic pain
CONTRAINDICATIONS:
1. Hypersensitivity to imipramine; cross-sensitivity with other TCAs may
occur
2. Patients receiving MAO inhibitors or fluoxetine within the past 14 days
3. Narrow-angle glaucoma
PRECAUTIONS:
1. Use with caution in patients with cardiovascular disease, conduction
disturbance, seizure disorders, urinary retention, hyperthyroidism or those
receiving thyroid replacement.
2. Do not discontinue abruptly in patients receiving long-term, high-dose
therapy.
3. Allergic reactions may ensue from some oral preparations containing
tartarazine and injections containing sulfites.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CNS: agitation, anxiety, confusion, delusions, disorientation, dizziness,
drowsiness, hallucinations, headache, hypomania, insomnia, nightmares,
psychosis, restlessness, seizures, ataxia, extrapyramidal symptoms, numbness,
incoordination; CVS: arrhythmias, CHF, heart block, hypertension, myocardial
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infarction, orthostatic hypotension, palpitations, stroke; ENDOCRINE/METABOLIC:
breast enlargement, galactorrhea, gynecomastia, increased or decreased blood
sugar, increased or decreased libido, SIADH, weight gain/loss; GIT: abdominal
cramps, anorexia, black tongue, constipation, diarrhea, epigastric disorders, ileus,
nausea, stomatitis, unpleasant taste, vomiting, xerostomia; OPHTHALMOLOGIC:
blurred vision, disturbances of accommodation, mydriasis; OTIC: tinnitus; GUT:
impotence, urinary retention; OTHERS: fatigue, tingling, tremor, weakness,
paresthesias, peripheral neuropathy, diaphoresis
DRUG INTERACTIONS:
1. Carbamazepine, phenobarbital, and rifampicin may increase the
metabolism of imipramine, decreasing its effect.
2. Imipramine inhibits the antihypertensive effects of clonidine and
bethanidine.
3. Cholestyramine and colestipol may bind it and decrease the effect of
imipramine.
4. Imipramine increases the effect of amphetamine, chlorpropamide,
tolazamide, warfarin, anticholinergics and other CNS depressants.
5. When used with MAO inhibitors, it may cause hyperpyrexia, hypertension,
tachycardia, confusion, seizures and death (serotonin syndrome).
6. SSRIs, cimetidine, grapefruit juice, diltiazem and verapamil inhibit its
metabolism and may increase toxicity of imipramine.
7. The concomitant use of lithium may increase neurotoxicity.
8. It enhances pressor response to epinephrine, norepinephrine and
phenylephrine.
9. Its combined uses with beta-agonists or those that prolong the QTc interval
may predispose to arrhythmias.
DOSAGE AND ADMINISTRATION:
Chronic pain:
A and CH: 0.2-3 mg/kg, q hs, PO; start 0.2-0.4 mg/kg q hs, PO, increase
dose 50% q 2-3 d; max dose 300 mg/d (100 mg/d in elderly
patients and children)
PREPARATIONS:
Oral: 25 mg tablet (as hydrochloride)

1.9 DRUGS TO REDUCE CEREBRAL EDEMA
DEXAMETHASONE (B)

This reduces cerebral edema by reversing increased capillary permeability. It
is metabolized in the liver with a duration of action of 36-54 h and a plasma half-life
of 110-210 min. Peak serum concentration is achieved within 1-2 h after an oral
dose and within 8 h after an intramuscular dose. It is excreted in the urine and
bile.
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INDICATIONS:
Reduction and prevention of cerebral edema, particularly those resulting from
brain tumors.
See Section14.1 Corticosteroids
CONTRAINDICATION:
Active untreated infections
PRECAUTIONS:
1. Sudden discontinuation or shifting from systemic to aerosolized steroids
may lead to life-threatening adrenal insufficiency.
2. Caution with use in patients with hypothyroidism, cirrhosis, hypertension,
congestive heart failure, heart failure or thromboembolic disorders
3. Caution when used in the elderly
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: insomnia, nervousness, delirium, euphoria, hallucinations, headache,
mood swings, seizures; DERMATOLOGIC: hirsutism, acne, bruising, hyperpigmentation, skin atrophy, skin maceration, striae; ENDOCRINE/METABOLIC: increased
appetite, diabetes mellitus, amenorrhea, bone growth suppression, Cushing’s
syndrome, hyperglycemia; GIT: indigestion, abdominal distention, pancreatitis;
OPHTHALMOLOGIC: cataracts; RESPIRATORY: epistaxis; GUT: sodium and water retention; MUSCULOSKELETAL: arthralgia, muscle wasting; IMMUNOLOGICAL: hypersensitivity reaction
DRUG INTERACTIONS:
1. Barbiturates, phenytoin, rifampicin may decrease dexamethasone
effects.
2. Dexamethasone decreases effect of salicylates, vaccines or toxoids.
DOSAGE AND ADMINISTRATION:
For cerebral edema:
A: 10 mg stat IV then 4 mg IV/IM q6h until response is maximized; then
switch to oral regimen and taper off if appropriate; dosage may be
reduced after 24 d and gradually discontinued over 5-7 d
CH: loading dose, 1-2 mg/kg as single dose IV then maintenance dose
of 1-1.5 mg/kg/d (max of 16 mg/d) in divided doses q4-6h for 5 d, then
taper for 5 d then discontinue
For bacterial meningitis:
IN and CH > 2 mo: 0.6 mg/kg/d in 4 divided doses IV for the first 4 d of
antibiotic treatment (should be started at the time of
the first dose of the antibiotic)
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PREPARATIONS:
Oral: 500 mcg and 4 mg tablet
Inj.: 4 mg/mL, 1 mL and 2 mL ampul /vial (IM, IV) (as sodium phosphate)
5 mg/mL, 1 mL ampul (IM, IV) (as sodium phosphate)

GLYCEROL (glycerin)
INDICATION:
Reduction of elevated intracranial pressure by induction to osmotic diuresis
PRECAUTION:
Diabetes mellitus
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: very large doses can cause headache, convulsions, paralysis;
METABOLIC: hyperglycemia; GIT: nausea; HEMATOLOGIC: hemolysis; RENAL:
renal failure; OTHERS: thirst
DOSAGE AND ADMINISTRATION:
A: 1-1.5 g/kg usually as a 50% solution q4h PO
IN and CH: 0.5-1 mL/kg diluted with 2 x volume orange juice by NGT, repeated
q6h, for an extended period of time PRN
PREPARATION:
Oral: USP grade (liquid)

MANNITOL

This is an osmotic diuretic which acts by increasing the osmotic pressure
of glomerular filtrate, inhibiting tubular reabsorption of water and electrolytes
thus increasing urinary output. It has the following theoretical advantages over
dexamethasone in the treatment of cerebral edema on a PRN basis with no risk
of adrenal suppression, gastric ulceration, masking fever, or enhancing spread of
infection. Compared with urea, there is no preparation time because no addition of
diluent is required and there is no confusion about possible renal insufficiency.
Reduction in the intracerebral pressure is noted within 15 min of drug infusion.
This effect lasts for 3-6 h. It remains confined to the extracellular space and does
not penetrate the blood-brain barrier. It is primarily excreted in the urine unchanged.
The half-life is 1.1-1.6 h.
INDICATIONS:
1. Reduction of intracerebral pressure associated with cerebral edema
2. Promotion of diuresis in acute renal failure
3. Reduction of intraocular pressure
4. Promotion of urinary excretion of toxic substances
5. Genitourinary irrigation
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CONTRAINDICATIONS
1. Severe renal disease (anuria), dehydration
2. Active intracranial bleeding
3. Severe pulmonary edema or bleeding
4. Hypersensitivity to the drug or its components
PRECAUTIONS:
1. Do not administer until adequate renal function and urine flow is
established.
2. Cardiovascular status should be evaluated.
3. Do not administer electrolyte-free mannitol solutions with blood.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, dizziness, convulsions; CVS: circulatory overload, CHF,
pulmonary edema; DERMATOLOGIC: rash, tissue necrosis; METABOLIC: fluid
and electrolyte imbalance, water intoxication; GIT: nausea, vomiting, xerostomia;
OPHTHALMOLOGIC: blurred vision; RENAL: polyuria, rapid diuresis leading to
dehydration and hypovolemia, dysuria; IMMUNOLOGICAL: allergic reactions
DOSAGE AND ADMINISTRATION:
For increased intracranial pressure or cerebral edema:
A: 0.5-2 g/kg/dose IV or 0.25 g/kg IV q6-8h, infuse over 30-60 min; give
60-90 min prior to surgery
PREPARATIONS:
Inj.: 20%, 250 mL and 500 mL bottle (IV)

Furosemide

This is a diuretic with a duration of action of about 2 h when given IV. It inhibits
reabsorption of sodium and chloride in the ascending loop of Henle and distal renal
tubule and it interferes with the chloride co-transport system resulting in increased
excretion of water, sodium, chloride, magnesium, and calcium.
See Section 5.1.6.2 Diuretics under Section 5.1.6 Anti-Congestive Heart
Failure and Section 6.0 Diuretics
DOSAGE AND ADMINISTRATION:
A: 20-40 mg IM or IV as a single dose
IN and CH: start with 1 mg/kg/dose IV or IM; if needed, increase progressively
to 6 mg/kg/dose q2h between doses
PREPARATIONS:
Oral: 20 mg and 40 mg tablet
Inj.: 10 mg/mL, 2 mL ampul (IM, IV)
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1.10 PSYCHOPHARMACOLOGIC AGENTS
1.10.1 Antidepressants

Antidepressants do not markedly affect or influence the brain of mentally healthy
and emotionally intact individuals but correct an abnormal condition. Beneficial ef
fects are clinically observed particularly in those with endogenous (chemical) type
of depression.
A variety of chemical structures have been found to have antidepressant
activity. The number is constantly growing and newer generation of antidepressants
represents the earnest effort of improving .not only its efficacy but more so the
safety profile. Antidepressants can be classified as follows:
1. Classical tricyclic antidepressants (TCAs) – so called because of their
characteristic aromatic three-ring structure that resembles phenothiazine
nucleus chemically and pharmacologically; e.g., imipramine, dothiepin
HCI
2. Atypical/heterocyclic antidepressants – e.g., amineptine, trazodone,
maprotiline
3. Selective serotonin reuptake inhibitors (SSRIs)- e.g., fluoxetine
4. Monoamine oxidase inhibitors (MAOIs) – e.g., moclobemide which is a
specific reversible MAO-A inhibitor
5. Serotonin norepinephrine reuptake inhibitors (SNRIs)
6. Norepinephrine and Serotoninergic Selective Antagonist (NaSSA)
7. Reversible inhibitor of monoamine oxidase (RIMA)
Pharmacologically, these different classes of antidepressants increase the
synaptic monoaminergic neurotransmitters norepinephrine and serotonin that
have been shown to be significantly deficient in depressed individuals. Increasing
these synaptic neurotransmitter concentrations is carried through either blocking
the reuptake mechanisms or inhibiting the neurotransmitter’s synaptic degradation
by the enzyme monoamine oxidase inhibitor (MAOI). Alleviation of clinical target
symptoms of depression may be observed only after 2-3 weeks of continuous intake.
Postsynaptic receptor “downregulation” has been associated with this paradoxical
response. Qualitative and quantitative gradual decrease in beta-adrenergic and
serotonin type 2 postsynaptic receptors observed after 2-3 weeks is found to be
consistent with the delayed clinical improvement.
Classical TCAs are fairly but erratically and incompletely absorbed with oral ad
ministration because of the significant slowing in gastrointestinal (GI) activity and
gastric emptying time as a result of strong anticholinergic activity. Aside from its
variable bioavailability, TCAs have high protein binding, variable and large volume
of distribution and have active metabolites.
INDICATIONS:
1. For heterocyclic antidepressants: major depression, dysthymia, panic
disorders with phobias, generalized anxiety, obsessive-compulsive disorder,
eating disorders, enuresis, as adjuvant for analgesia (amitryptiline),
attention deficit hyperactivity disorder (imipramine)
2. For MAOIs: major depression, dysthymia and non-responders
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3.
4.

For TCAs: major depression, dysthymia and nocturnal enuresis in
children
For SSRIs: major depression, dysthymia, bulimia, enuresis, obsessivecompulsive disorder, premenstrual dysphoric disorder and panic disorder

CONTRAINDICATIONS:
1. Myocardial infarction
2. Cardiac and liver disease
3. Sympathomimetics (including cold and allergy remedies) and tyraminerich foods in patients on MAOIs may cause hypertensive crisis.
4. Opioids and MAOIs can induce malignant hyperthermia, hypertension and
coma.
5. Patients with urinary hesitancy, retention, or glaucoma are adversely
affected by antimuscarinic action of TCAs.
6. Geriatric patients are exquisitely sensitive to the anticholinergic effects of
antidepressants.
PRECAUTIONS:
1. Tricyclic and tetracyclic antidepressants should be used with caution in
patients with hepatic and renal diseases.
2. They should not be administered during a course of electroconvulsive
therapy (ECT) due to risk of serious adverse cardiac effects
3. SSRI administered with MAOI has the potential of producing a life
threatening “serotonin syndrome” clinically presenting as hyperthermia,
muscle rigidity and myoclonus.
ADVERSE REACTIONS:
TCAs can cause anticholinergic effects (urinary retention, constipation, dry
mouth and blurred vision), orthostatic hypotension, weight gain, sedation and
sexual dysfunction. Elderly patients are more sensitive to the anticholinergic
effects of TCAs and may develop confusion or delirium at even moderate doses
with concurrent use of other anticholinergic drugs. Orthostatic hypotension in
the elderly may lead to falls; it is least likely to occur with nortriptyline. Urinary
retention, constipation and dry mouth may improve with time or with adjunctive use
of cholinergic agonists such as bethanechol or pilocarpine. TCAs can precipitate an
ocular crisis in patients with narrow-angle glaucoma. They also have quinidine-like
effects on the heart; another type of antidepressant is preferred for patients with
cardiac conduct abnormalities or a recent MI. Accidental or intentional overdose can
cause hypotension, seizures, cardiac arrhythmias, coma and death. Withdrawal
symptoms (sleep disturbance, nightmares, malaise, GI upset and irritability) have
been reported with abrupt discontinuation of a TCA after long-term use and can
be avoided by gradual tapering of the drug. The most common adverse effects
associated with the SSRIs are nausea, headache, nervousness, insomnia,
fatigue and sexual dysfunction. Jitteriness and insomnia early in treatment can be
minimized by beginning with low doses or adding low doses of a benzodiazepine.
SSRIs are less likely than TCAs to cause weight gain, orthostatic hypotension
and anticholinergic effects, and are much safer in overdose. Paroxetine, however,
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often has mild anticholinergic effects. Less common adverse effects of SSRIs have
included inappropriate ADH secretion, rashes and, early in the course of treatment,
extrapyramidal effects including akathisia, dystonia, and oro-lingual dyskinesia
(Adverse Drug Reactions Advisory Committee, Med J Australia, 166:259, March 3,
1997). When SSRIs are discontinued, withdrawal effects include dizziness, nausea,
paresthesias, tremor, anxiety and palpitations (JS Price et al, BR J Clin Pharmacol,
42:757, 1996); they can be minimized by gradual tapering and may be least likely
to occur with fluoxetine, which has the longest half-life. SSRIs may interact with
many other drugs (Medical Letter Handbook of Adverse Drug Interactions, 1997,
page 280).
Adverse effects commonly associated with the MAOIs include sleep disturbance,
orthostatic hypotension, sexual dysfunction and weight gain, as well as dangerous
and even fatal interactions with other drugs or certain foods. Concurrent use of
sympathomimetic agents, including levodopa and over-the-counter drugs marketed
as decongestants, stimulants or weight-losing aids can precipitate a hypertensive
crisis. Concomitant use of serotonergic drugs such as clomipramine, an SSRI,
narcotics such as pethidine (meperidine) can produce a “serotonin syndrome”
characterized by hyperpyrexia, agitation, neuromuscular irritability, hypotension,
coma and death (KA Sporer, Drug Saf, 13:94, 1995). Foods high in tyramine can
also precipitate a hypertensive reaction (severe occipital headache, stiff neck,
retro-orbital pain, flushing). A drug-free interval of 2 weeks is recommended when
switching from an MAOI to another MAOI or another antidepressant. A drug-free
interval of 1 or 2 weeks is recommended when switching from an SSRI to an MAOI,
except patients who have been taking fluoxetine who should wait 5 weeks before
beginning an MAOI.
DRUG INTERACTIONS:
1. They increase toxicity of TCAs by being displaced from protein binding by
phenytoin, aspirin, phenothiazines.
2. Liver metabolism is decreased by cimetidine, fluoxetine, methylphenidate,
steroids, oral contraceptives and neuroleptics by interfering with primary
hepatic enzyme P450 II D6 (CYP2D6).
3. Liver metabolism is increased by barbiturates, cigarette smoking or
carbamazepine.

FLUOXETINE (1)

This was the first introduced SSRI for clinical use in treatment of major depressive
illnesses. The SSRIs are as effective as the classical antidepressants, yet they
are associated with a generally favorable side effect profile. This is mainly due to
the fact that SSRIs have very specific activity regarding the inhibition of serotonin
reuptake without effects on norepinephrine and dopamine reuptake, and they are
essentially devoid of agonist and antagonist activities on any neurotransmitter
receptor.
All SSRIs are well absorbed after oral administration even with food. Food
often reduces the incidence of the common symptoms of nausea and diarrhea
associated with SSRI use. All SSRIs are metabolized in the liver through a specific
enzyme subtype P450 II D6 (CYP2D6).
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Fluoxetine has a long half-life of 2-3 days. Likewise it has an active metabolite
with a half-life of 7-9 days.
INDICATIONS:
1. Treatment of major depression
2. Treatment of binge-eating and vomiting in patients with moderate-tosevere bulimia nervosa
3. Obsessive-compulsive disorder
4. Premenstrual dysphoric disorder
5. Panic disorder
CONTRAINDICATIONS:
1. Hypersensitivity to fluoxetine
2. Patients receiving MAO inhibitors currently or in the past 2 weeks
PRECAUTIONS:
Caution in administering to patients with hepatic disease
See Precautions Section 1.10.1 Antidepressants.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, nervousness, insomnia, drowsiness, anxiety, seizure
occurrences in 0.2%; GIT: nausea, diarrhea, anorexia and dyspepsia; GUT:
anorgasmia, delayed ejaculation, impotence; DERMATOLOGIC: skin rashes
DRUG INTERACTIONS:
CYP2D6 enzyme substrate (minor), CYP3A3/4 enzyme substrate, CYP2C9
enzyme inducer; CYP1A2, 2C9, 2C19, 2D6 and 3A3/4 enzyme inhibitor
1. Fluoxetine should not be used with nonselective MAOIs.
2. Fluoxetine inhibits the metabolism of thioridazine or mesoridazine.
3. Risk of serotonin syndrome when used with sympathomimetics and other
serotonin agonists
DOSAGE AND ADMINISTRATION:
A: 20 mg once daily, preferably in the morning, PO
PREPARATION:
Oral: 20 mg dispensable tablet/capsule (as hydrochloride)

SERTRALINE

This is an SSRI that has the inherent properties ascribed to SSRI in the
Introduction to flouxetine.
See Section 1.10.1 Antidepressants
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INDICATIONS:
1. Treatment of major depression, dysthymia and post-traumatic stress
disorder
2. Obesity and obsessive-compulsive disorder
3. Panic disorder
CONTRAINDICATION:
Hypersensitivity to sertraline
PRECAUTIONS:
See Precautions in Section 1.10.1 Antidepressants
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: dizziness, headache, insomnia, somnolence; GIT: diarrhea, nausea,
xerostomia; GUT: ejaculatory disturbances; OTHERS: fatigue
DRUG INTERACTIONS:
CYP3A/4 and CYP2D6 (minor) enzyme substrate; CYP2C19 and 3A3/4
enzyme inhibitor; weak inhibitor of CYP1A2 and 2D6.
1. Sertraline should not be used with nonselective MAOIs.
2. Risk of serotonin syndrome when used with sympathomimetics and other
serotonin agonists
DOSAGE AND ADMINISTRATION:
A: 50 mg once daily, in the morning, PO
PREPARATION:
Oral: 50 mg tablet (as hydrochloride)

Imipramine

A tricyclic antidepressant
See Imipramine in Section 1.7 Drugs for Attention-Deficit Hyperactivity
Disorders and Section 1.10.1 Antidepressants
INDICATIONS:
1. Major depression, dysthymia
2. Nocturnal enuresis in children
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CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Section 1.10.1 Antidepressants and Section 1.7 Drugs for Attention-Deficit
Hyperactivity Disorders
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
For depression
A: 150-300 mg, q hs, PO; start 25-75 mg q hs, PO, increase 25-50 mg/d
q 3-4 d; max dose 300 mg/d (100 mg/d in elderly patients); may give
in div doses
CH 6-12 yr: 1-3 mg/kg/d, div q8h, PO; start 1.5 mg/kg/d, div q8h, increase
1-1.5 mg/kg/d q 3-4 d; max dose 5 mg/kg/d
CH >12 yr: 25-75 mg/d, single or 3 div doses, PO; start 30-40 mg q hs,
PO, increase 10-25 mg/d q 3-4 d; max dose 100 mg/d
Nocturnal enuresis
CH 6-12 yr: 10-50 mg q hs, PO; start 10 mg q hs, increase 10 mg/d q 1-2
wk; max dose 50 mg/d
CH >12 yr: 10-75 mg q hs, PO; start 10 mg q hs, increase 10-25 mg/d q
1-2 wk; max dose 75 mg/d
PREPARATION:
Oral: 25 mg tablet (as hydrochloride)

1.10.2 Antipsychotics

The antipsychotics are. a diverse group of drugs that generally blocks the
dopamine type 2 (D2) receptors producing emotional calmness and mental
relaxation without impairing consciousness and without causing paradoxical
excitement. They are also known as “neuroleptics” and misleadingly as “major
tranquilizers”. Antipsychotics are not addicting.
Development of newer generation drugs has highlighted the fact that
“antipsychotics” and “D2 receptor antagonists” are not necessarily synonymous.
Clozapine is an effective antipsychotic but has comparatively very little activity at D2
receptors. The new generation of antipsychotics are called atypical because they
do not present with the “typical” side effect profile of extra-pyramidal symptoms,
and they are effective against the positive as well as the negative symptoms of
schizophrenia. This is due to their particular D receptor selectivity.
Antipsychotics are classified according to their chemical structure. Typical
antipsychotics include:
1. Phenothiazines with three groups according to side chain substitution in
increasing potency
a. aliphatic - e.g., chlorpromazine
b. piperazine - e.g., fluphenazine
c.
piperidine - e.g., thioridazine and perphenazine
2. Thioxanthene
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3. Dibenzoxazepines
4. Dihydroindoles
5. Butyrophenones - e.g., haloperidol
6. Diphenylbutylpiperidines
7. Benzamide
The atypical antipsychotics include:
1. benzisoxazole - e.g., risperidone
2. dibenzodiazepine-derivative - e.g., clozapine, olanzapine
3. benzamide/orthopamide- e.g., amisulpride
4. dibenzothiazepine- e.g., quetiapine
Antipsychotics are readily but incompletely and erratically absorbed depending
upon the intensity of blocking activity against the membrane receptors, like alpha-1
adrenergic, histaminergic and cholinergic receptors. This is inversely related with
affinity to D2 receptors, which is reflective of the potency of the antipsychotic. Thus,
the less potent antipsychotic thioridazine has the most erratic bioavailability because
of the very high agonist activity for cholinergic receptors. Butyrophenones have a
higher and more consistent oral absorption (50-80%). Antipsychotics in general
have high plasma protein binding (92-99%); high lipid solubility with high volumes
of distribution; undergo extensive hepatic metabolism with active metabolites (e.g.,
7-hydroxy metabolite from chlorpromazine and mezoridazine from thioridazine);
very little is excreted unchanged primarily through the urinary and biliary routes.
Elimination half-life is generally 20-40 h.
INDICATIONS:
1. Acute and chronic schizoprenia
2. Acute psychoses of unknown etiology including mania, organic psychotic
symptoms with severe agitation, toxic delirium, and agitated depression.
Target symptoms where they are especially effective are hyperactivity,
hostility and combativeness, negativism, hallucination, acute delusions,
poor self-care, withdrawal and reclusiveness.
3. Anxiety (short-term only)
4. Intractable hiccups
CONTRAINDICATION:
Marked CNS depression from any cause
PRECAUTIONS:
1. Parkinsonism and tardive dyskinesia
2. Pregnancy
3. Respiratory depression
4. Geriatric patients
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
Therapeutic doses may cause non-neurologic side effects like faintness,
palpitation, nasal congestion, xerostomia, blurred vision, constipation, and urinary
retention. Orthostatic hypotension may lead to syncope. Neurologic side effects
appearing during therapy are acute dystonia, parkinsonism, neuroleptic malignant
syndrome characterized by muscular rigidity to the point of catatonia; hyperthermia
and stupor, akathisia and autonomic dysfunction. These side effects are more
associated with high potency antipsychotics. Tardive dyskinesia and perioral tremor
are late appearing, i.e., after months and years of treatment especially with large
doses
Rare but dangerous side effects are agranulocytosis and pigmentary de
generation of the retina. Acute overdose with phenothiazines produce parkinsonian
syndrome for which parenteral diphenhydramine may be antidotal. Administration
during pregnancy may result in retinopathy of the offspring.
DRUG INTERACTIONS:
1. Decreased absorption with antacids, cimetidine and anticholinergics when
given within 1-2 h
2. Phenothiazines particularly thioridazine decrease phenytoin metabolism
that may lead to toxicity.
3. Heterocyclic antidepressants and antipsychotics mutually decrease each
other’s metabolism, which may lead to toxicity of both.
4. Additive hypotensive effects with antihypertensives; inhibit hypotensive
effects of clonidine and methyldopa
5. Potentiate CNS depressant effects of sedative-hypnotics, antihistamines,
opioids and alcohol.

Atypical Antipsychotics

Distinction between ‘typical’ and ‘atypical’ is based on the non-action on the
D2 receptors of the new generation drugs. As a result, they do not produce the
extrapyramidal symptoms characteristic of basal ganglia D2 receptor blockade.
These atypical antipsychotics have less side-effects, but are efficacious in
treatment-resistant group of patients and against negative symptoms such as
emotional withdrawal, poverty of speech and movement, anhedonia and loss of
initiative.

RISPERIDONE

Risperidone is rapidly absorbed from the GIT with peak plasma levels reached
within 1 h. It is extensively metabolized in the liver by cytochrome P-450 with a
half-life of 24 h (risperidone and its active metabolite). Protein binding in plasma
is 90%.
INDICATIONS:
Management of psychotic disorders and nonpsychotic symptoms associated
with dementia in the elderly.
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CONTRAINDICATIONS:
Known hypersensitivity to its components
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: anxiety, dizziness, dystonic reactions, extrapyramidal reactions, headache, neuroleptic malignant syndrome, tardive dyskinesia; CVS: abnormal Twaves with prolonged ventricular repolarization, arrhythmias, orthostatic hypotension; ENDOCRINE/METABOLIC: amenorrhea, galactorrhea, gynecomastia,
sexual dysfunction, weight gain; GIT: constipation, nausea, cholestatic jaundice;
HEMATOLOGIC: agranulocytosis; GUT: overflow incontinence, priapism, urinary
retention; OTHERS: altered central temperature regulation
DRUG INTERACTIONS:
CYP2D6 enzyme substrate and weak inhibitor; CYP3A4 substrate
See Drug Interactions Section 1.10.2 Antipsychotics
DOSAGE AND ADMINISTRATION:
A: 1 mg 2x/d; slowly increase to optimum range of 4-6 mg/d; daily doses >6 mg
does not appear to confer any additional benefit
Oral solution can be mixed with water, coffee, orange juice, or low-fat milk, but
is not compatible with cola (or soda) or tea
PREPARATIONS:
Oral: 1 mg, 2 mg, 3 mg, and 4 mg tablet
▼1 mg/mL oral solution, 100 mL
25 mg and 37.5 mg LA powder for suspension, vial + 2 mL diluent in prefilled syringe (IM)

Clozapine (1,2)

WARNING
Fatal agranulocytosis may occur in 1-2% of patients thus weekly WBC
monitoring is mandatory.
This dibenzodiazepine-derivative antipsychotic drug has proven its efficacy
and is associated with significantly fewer parkinsonian-like side effects than the
conventional antipsychotics. The unique efficacy and safety profile of clozapine
may be attributed to either or all of the following pharmacodynamic properties:
1. Dopamine type (D1) receptor antagonism
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2.

Diverse and multiple receptor activities (serotonin type 2 and noradrenergic
alpha-1 receptor antagonism)
3. Significantly higher dopamine type 4 receptor affinity
Clozapine is rapidly absorbed from the GIT with peak plasma reached within
2-4 h. It is completely metabolized in the liver with mean half-life of 12 h; steady
state is usually reached within 3-4 d with 2x/d dosing. Metabolites are less active
and generally have a shorter half-life.
INDICATIONS:
1. Treatment-resistant schizophrenia
2. Serious psychosis with tardive dyskinesia
3. Negative symptom schizophrenia
4. Schizo-affective disorder
5. Severely manic bipolar I disorder
6. Borderline personality disorder
PRECAUTIONS:
1. Nursing mothers
2. Patients with WBCs below 3,500/mm3
3. Patients with history of bone marrow disorder
4. Patients with pre-existing cardiac disease
5. Patients with epilepsy
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: seizures (1-2% for patients taking <300 mg/d; 3-4% for patients taking
300-600 mg/d; 5% for patients taking >600 mg/d), sedation; CVS: tachycardia,
hypotension; HEMATOLOGIC: agranulocytosis (1-2%, developing most often in
the first six months of treatment), leukocytosis (6%), leukopenia (3%), eosinophilia
(1%), elevated ESR; OTHERS: fatigue, sialorrhea
DRUG INTERACTIONS:
1. Carbamazepine, propylthiouracil, sulfonamides and captopril may
precipitate development of agranulocytosis.
2. Alcohol, lithium and TCAs may increase risk for seizures.
3. Benzodiazepines will increase incidence of orthostasis and syncope.
DOSAGE AND ADMINISTRATION:
A: Initial: 12.5 mg 2x/d PO; increase gradually (by 25 mg/d every 2-3 d) to 300
mg in divided doses 2-3x/d
PREPARATIONS:
Oral: 25 mg and 100 mg tablet
(restricted use for resistant schizophrenia in mental institutions with facilities
for hematologic monitoring)
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Olanzapine

A homologue of clozapine that lacks the complication of agranulocytosis

INDICATIONS:
1. Treatment of the manifestations of psychotic disorders
2. Short term treatment of acute manic episodes associated with bipolar I
disorder.
PRECAUTIONS:
1. Cardiovascular disease
2. Cerebrovascular disease
3. Hypovolemia, dehydration
4. Seizure disorders
5. Alzheimer’s disease
6. Hepatic impairment
7. Prostatic hypertrophy
8. Narrow-angle glaucoma
9. History of paralytic ileus
10. History of breast CA
11. Elderly
12. Pregnancy or nursing patients
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: agitation, dizziness, headache, hostility, insomnia, nervousness,
somnolence; CVS: postural hypotension, tachycardia; DERMATOLOGIC: rash;
METABOLIC: increased appetite, weight gain
DRUG INTERACTIONS:
Enzyme substrate for CYP1A2, CYP2C19 and CYP2D6
1. Reduction of effects may be seen with cytochrome P-450 inducers such
as rifampin, omeprazole, carbamazepine and/or cigarette smoking
2. Effects potentiated by CYP1A2 inhibitors such as fluvoxamine
3. Increased sedation with alcohol
4. Increased risk for hypotension and orthostatic hypotension
5. Decreased effect of levodopa
DOSAGE AND ADMINISTRATION:
Schizophrenia
A: Initial: 5-10 mg PO daily, adjust by 5 mg/day at 1-wk intervals up to a
max of 20 mg
Bipolar Mania
A: 10-15 mg PO daily
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PREPARATIONS:
Oral: 5 mg and 10 mg tablet
Typical Antipsychotics

CHLORPROMAZINE
INDICATIONS:
See Section 1.10.2 Antipsychotics
CONTRAINDICATIONS:
1. Coma caused by CNS depressants
2. Bone marrow depression
3. Close-angle glaucoma
4. Hypersensitivity
5. Pheochromocytoma
PRECAUTIONS:
1. Cardiovascular, respiratory, renal and hepatic disease
2. Pheochromocytoma
3. Epilepsy
4. Acute infections
5. Pregnancy and breast feeding
6. Myasthenia gravis
7. Hypothyroidism
8. Prostatic hypertrophy and in the elderly
9. Potentiates CNS depressant drugs
10. Initial doses may adversely affect driving skills and operation of dangerous
machinery.
11. Do not administer SC
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
See Section 1.10.2 Antipsychotics
DRUG INTERACTIONS:
1. Antacids reduce absorption of chlorpromazine.
2. Propranolol increases while anticholinergic drugs decrease chlorpromazine
plasma concentration.
3. Metoclopramide and tetrabenazine enhance extrapyramidal side effect of
chlorpromazine.
4. Potentiate effects of alcohol, hypnotic and anxiolytic drugs
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DOSAGE AND ADMINISTRATION:
Psychoses and severe anxiety: A: 25 mg PO initially 3x/d (or 75 mg at night)
adjusted if necessary to maintenance dose of 75-300 mg/d; up to 1 g/d
may be required in psychoses
Elderly and debilitated: ⅓ - ½ adult dose PO
Acute psychoses and emergency control of behavioral disturbances: A: 25 mg
deep IM q6-8h
Elderly and debilitated: ⅓ - ½ adult dose PO
Intractable hiccups: 25-50 mg 3-4x/d PO
Sedation: CH: 2 mg/kg/d PO div q4-6h prn; 1.6 mg/kg/d IM or short IV divided
q6h prn (max single IV dose: 0.5 mg/kg)
PREPARATIONS: (as hydrochloride)
Oral: 50 mg, 100 mg and 200 mg tablet
Inj.: 25 mg/mL, 1 mL ampul (IM, IV)

FLUPHENAZINE (1)
INDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.10.2 Antipsychotics
CONTRAINDICATIONS:
1. Depression
2. Children
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. Concomitant clonidine and fluphenazine may result in delirium
2. Increases lithium neurotoxicity
DOSAGE AND ADMINISTRATION:
For psychosis: A: 12.5-100 mg IM q 3-6 wk; start 12.5-25 mg IM q 3-6 wk,
increase by 12.5-25 mg q 3-6 wk; max 100 mg/dose
Severe anxiety: A: 1 mg 2x/d increased prn to 4 mg/d PO 12.5 mg IM followed
by 25 mg q 2 wk
PREPARATION: (as decanoate)
Inj.: 25 mg/mL, 1 mL ampul and 10 mL vial (IM) (as decanoate)

HALOPERIDOL (1, B)

A butyrophenone antipsychotic drug used in the treatment of psychoses,
Tourette’s disorder and severe behavioral problems such as aggressiveness,
hostility and combativeness.
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INDICATIONS:
See Section1.10.2 Antipsychotics
CONTRAINDICATION:
Basal ganglia disease
PRECAUTIONS/ADVERSE REACTIONS:
See Chlorpromazine in Section 1.10.2 Antipsychotics
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. Metoclopramide, lithium, phenothiazines, reserpine, and tetrabenzene
enhance haloperidol extrapyramidal effects.
2. Carbamazepine and rifampicin reduce haloperidol plasma concentration.
DOSAGE AND ADMINISTRATION:
For psychosis:
A and CH >12 yr: 0.5-5 mg PO, 2-3x/d, start 0.5-2 mg PO 2-3x/d for
moderate symptoms, 3-5 mg PO 2-3x/d for severe symptoms; max
dose 100 mg/d
CH 3-12 yr: 0.05-0.15 mg/kg/d, div q8-12h, PO; start 0.025-0.05 mg/kg/d,
div q8-12h, PO, increase 0.5 mg/kg/d q 5-7 d; max dose 0.15 mg/kg/
d
For acute psychosis:
A: 2-10 mg IM/IV q4-8h, start 2-10 mg IM/IV q1-4h for acutely agitated
patients; max 100 mg/d
CH 6-12 yr: 1-3 mg, q4-8h, IM; start 1-3 mg, q1h prn, IM for acutely
agitated patients; max 0.15 mg/kg/d
CH >12 yr: 2-5 mg, q4-8h, IM; start 2-5 mg, q1h prn, IM for acutely agitated
patients; max 100 mg/d
For chronic psychosis:
A: 50-100 mg IM q monthly, start 10-20x daily oral dose (if conversion >100
mg, give balance in 3-7 d) with gradual taper of PO dose, max 450
mg/mo; use decanoate form
CH 6-12 yr:
For acute agitation:
A: 0.5-10 mg IM/IV q1-4h; or 1-40 mg/h IV for delirium/agitation in critically
ill patients; max 100 mg/d
CH 6-12 yr: 1-3 mg, q4-8h, IM; start 1-3 mg, q1h prn, IM for acutely agitated
patients; max 0.15 mg/kg/d
CH >12 yr: 2-5 mg, q4-8h, IM; start 2-5 mg, q1h prn, IM for acutely agitated
patients; max 100 mg/d
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PREPARATIONS:
(IM formulation should not be administered IV)
Oral: 500 mcg, 1.5 mg, 2 mg, 5 mg, 10 mg, and 20 mg tablet
Inj.: 5 mg/mL, 1 mL ampul (IM)
50 mg/mL, 1 mL (oily) ampul (IM) (as decanoate)

Thioridazine (1)
INDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 1.10.2 Antipsychotics
DRUG INTERACTIONS:
1. Potentiates hypnotic and anxiolytic drugs
2. Metoclopramide, tetrabenazine, reserpine enhance extrapyramidal side
effects
3. Potentiates lithium neurotoxicity
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Psychosis: A: 150-600 mg/d PO initially in div doses (max of 800 mg/d) for up
to 4 wk
Moderate to severe non-psychotic emotional disturbance: A: 75-200 mg/d,
PO
Anxiety, agitation and restlessness in the elderly: 30-100 mg/d, PO
For severe mental or behavioral problem:
CH: (< 5 yr):1 mg/kg/d PO
(5 -12 yr):75-150 mg/d PO (in severe cases up to 300 mg/d)
PREPARATIONS: (as hydrochloride)
Oral: 25 mg, 50 mg and 100 mg tablet

1.10.3 Anxiolytics
WARNING
Do not operate dangerous machinery or drive motor vehicles
Benzodiazepines (BDZ) are overwhelmingly the drug of choice for anxiety,
reduction in daytime activity, tempering excitement, quieting patients, producing
drowsiness, facilitating the initiation and maintenance of sleep.
Benzodiazepines appear to act at the limbic, thalamic, and hypothalamic levels
of the CNS. Their affinity to and activation of a macromolecular receptor associated
with but distinct from, GABA-receptor-chloride ionopore complex favoring inhibitory
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enhancement, mediates the benzodiazepines sedative, hypnotic, anxiolytic and
even its antiepileptic activities. It has been demonstrated that the more specific
binding to benzodiazepine 1 (BDZ1) or omega1 receptors mediates the promotion
of sleep or its hypnotic property. As an antiepileptic drug, the benzodiazepines
suppress the spread of seizure activity by augmenting pre-synaptic inhibition.
Benzodiazepines are divided into four distinct classes according to the
substitution on the diazepine ring:
1. 2-ketobenzodiazepine (e.g., chlordiazepoxide, diazepam chlorazepate,
flurazepam)
2. 3-hydroxy benzodiazepines (e.g., lorazepam, temazepam)
3. triazolobenzodiazepines (e.g., alprazolam, triazolam, estazolam)
4. imidazobenzodiazepines (e.g., midazolam).
Oral absorption is good but the rate varies among the compounds; the rate of
absorption is a primary determinant of the onset of action. Except for lorazepam and
midazolam, drug absorption from IM route is erratic. Most of the BDZ are extensively
metabolized and all, except lorazepam, oxazepam and possibly temazepam have
active metabolites with longer half-lives than the parent compound. At least 3
compounds (flurazepam, prazepam and chlorazepate) are essentially inactive drugs
that require metabolism for activity. Elimination is a function of hepatic metabolism;
half-life may be prolonged in patients with liver disease and the elderly, hence, the
drugs with active metabolites should be avoided in these patients.
The choice of a specific benzodiazepine must be individualized according to
patient’s response and tolerance, taking into consideration pharmacokinetic and
pharmacodynamic characteristics of the drug, patient age, and the underlying sleep
disorder being treated. Benzodiazepines with intermediate elimination half-life, such
as estazolam, appear to be more likely than those with relatively long half lives (e.g.,
flurazepam) but less likely than those with a short half life (e.g., triazolam), to result
in transient rebound insomnia after discontinuation, in pharmacodynamic tolerance,
and in adaptation to the hypnotic effect during continued therapy. Residual daytime
sedative effects and impaired psychomotor and mental performance are likely to
be associated with those with short or intermediate half-life than the long acting
benzodiazepines.
Benzodiazepines (BDZ) can be effective in alleviating definite anxiety states.
Their use should be limited to patients whose anxiety is clearly debilitating, as when
it interferes with their work, leisure, or family relationships. Anxiety and tension
related to stress in activities of daily living usually does not require treatment with
anxiolytics. In children, anxiolytic treatment should be used only to relieve acute
anxiety (and related insomnia) caused by fear, or before surgery.
Anxiolytic treatment should be limited to the lowest possible dose for the
shortest possible time since tolerance develops with continuous use; there is also
the danger of insidious development of dependence and subsequent difficulty in
withdrawing the drug. Dependence is particularly likely in patients with history of
alcoholism or drug abuse, and in patients with marked personality disorders.
INDICATIONS:
1. Generalized anxiety disorder and severe situational anxiety
2. Sleep disorders requiring short term therapy
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3.
4.
5.
6.
7.

Alcohol withdrawal
Panic disorder or anxiety with depression
Epilepsy
Muscular disorders
Premedication or sedation for procedures such as endoscopy

CONTRAINDICATIONS:
1. Hypersensitivity
2. Psychotic disorders
3. Acute angle-closure glaucoma
4. Respiratory depression
5. Acute pulmonary insufficiency
PRECAUTIONS:
1. Patients with prior history of dependence to sedative-hypnotics
2. Activities requiring maximum alertness
3. Presence of respiratory impairment
4. Elderly patients
5. Abrupt withdrawal after long term administration may result in withdrawal
syndromes
6. Hepatic and renal impairment
7. Muscle weakness
DRUG INTERACTIONS:
1. All CNS depressants produce additive effects to BDZ sedative-hypnotics.
2. Cimetidine and other hepatic drug metabolizing enzyme inhibitors prolong
the half-life of BDZ.

DIAZEPAM (A1)
WARNING
Confusion and prolonged extreme drowsiness may follow overdose or
concurrent ingestion of alcohol in any form.
A benzodiazepine with anxiolytic and muscle relaxant effects.
See Section 1.2 Anticonvulsants
INDICATIONS:
1. Management of anxiety disorders or for short-term relief of symptoms of
anxiety
2. Symptomatic relief of acute agitation, tremor, impending or acute delirium
tremens and hallucinations
3. Adjunct for the relief of skeletal muscle spasms due to local pathology;
spasticity caused by upper motor neuron disorders; athetosis; stiff-man
syndrome, and in tetanus
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4.
5.

Parenteral diazepam is a useful adjunct in status epilepticus and severe
recurrent convulsive seizures. Oral diazepam may be used adjunctively in
convulsive disorders, although it has not proved useful as the sole therapy.
Premedication to reduce anxiety and apprehension prior to surgical
procedures, endoscopic procedures, cardioversion and to diminish patient’s
recall of the procedure

CONTRAINDICATIONS:
1. Patients with known hypersensitivity
2. Do not use as an anxiolytic in children under 6 yr old
3. Acute narrow-angle glaucoma
4. Pregnant and nursing women
PRECAUTIONS:
1. Severely depressed patients, especially those with suicidal tendencies
2. Patients with severe renal or hepatic dysfunction
3. Respiratory disease
4. Elderly, debilitated patients (dosage should be limited to the smallest
effective dose to preclude the development of ataxia or over-sedation)
5. Injectable diazepam is not recommended for bronchoscopy, laryngoscopy,
obstetric use or in diagnostic procedures other than gastroscopy and
esophagoscopy.
6. Avoid prolonged use and abrupt withdrawal.
7. Periodic blood count and liver function tests are advisable during longterm therapy.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
Acute: Most commonly reported are drowsiness, lightheadedness, fatigue
and ataxia. Given parenterally or in conjunction with other CNS depressants,
significant respiratory depression may be produced particularly among elderly and
debilitated patients. Paradoxical reactions such as hyperexcited states, anxiety,
hallucinations, increased muscle spasticity, insomnia, rage, sleep disturbances
and stimulation have been reported; should these occur, the drug should be
discontinued. Infrequently encountered are confusion, constipation, depression,
diplopia, dysarthria, headache, hiccups, hypoactivity, hypotension, incontinence,
jaundice, change in libido, nausea, phlebitis at injection site, dry mouth, skin rash,
slurred speech, syncope, tremor, urinary retention, urticaria, vertigo, and blurred
vision.
Chronic: dependence, neutropenia, and rarely jaundice.
DRUG INTERACTIONS:
1. Smoking decreases duration of action.
2. Anticoagulants decrease plasma protein binding thus increasing diazepam
effect
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3.
4.
5.
6.

Other CNS depressants (e.g., alcohol, antihistamines, hypnotics, etc.)
increase effect of diazepam.
Phenothiazines, narcotic analgesics, MAO inhibitors increase diazepam
effect.
Cimetidine increases diazepam blood levels but not necessarily diazepam
effects.
Flumazenil, a benzodiazepine antagonist can reverse sedation but may
not reverse respiratory depression.

DOSAGE AND ADMINISTRATION:
Anxiety: A: 4-40 mg div q6-12h or a single dose of 1-10 mg hs
Elderly or debilitated patients and those taking other CNS depressants: initially
2-2.5 mg once daily or q12h, increased gradually as needed
Severe anxiety or severe spasm: A: 5-10 mg q3-5h
Painful musculoskeletal conditions and spasticity: A: 5-10 mg IV initially and
3-4 h later prn
Tetanus: A: larger doses may be required, up to 20 mg q2-8h IV
Acute alcohol withdrawal: A: 5-20 mg IV then 5-10 mg q3-4h, prn followed by
oral therapy
For symptomatic relief of anxiety, sedation, muscle relaxation:
CH and IN: 100-300 mcg/kg/d div q4-8h; adjust according to clinical
response.
NOTE:
1. Diazepam may be administered slow IV at a rate not exceeding 5 mg/min
in adults and over a 3-min period in children
2. Precipitation may occur when diluted with IV fluids
PREPARATIONS:
Oral: 2 mg, 5 mg and 10 mg tablet
Inj.: 5 mg/mL, 2 mL ampul (IM) (IV)

Alprazolam (A1)
INDICATIONS:
1. Anxiety disorders for a short period of time (4-10 wk, or longer, 8 mo)
2. Symptoms of anxiety or anxiety associated with depressive symptoms
3. Panic disorder, with or without agoraphobia
CONTRAINDICATION:
Acute pulmonary insufficiency
CONTRAINDICATION/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Section 1.10.3 Anxiolytics
Episodes of manic and hypomanic switch phenomenon may occur in depressed
patients.
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PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
Anxiety:
A: 250-500 mcg q8h (elderly and debilitated patients, 250 mcg q8-12h) in
creased gradually if necessary to a total of 3 mg/d at intervals of 3-4 d
Panic: 500 mcg q8h with increments of 1 mg q 3-4 d to a total dose of 10
mg/d
PREPARATIONS:
Oral: 250 mcg, 500 mcg, and 1 mg tablet

Bromazepam (A1)
INDICATION:
Anxiety (short-term use).
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Diazepam in Section 1.10.3 Anxiolytics
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
A: 3-18 mg/d in div doses; elderly patients, half the adult dose; max of 60 mg/d
in div doses (in hospitalized patients)
PREPARATION:
Oral: 1.5 mg tablet

Clonazepam (A1)

See Section 1.2 Anticonvulsants

Lorazepam (A1)

This is a short acting drug and hence, has less cumulative effect. It is preferred
in the elderly as it produces less drowsiness the next day.
See Section 1.2 Anticonvulsants
INDICATIONS:
1. Anxiety disorders or for short-term relief of symptoms of anxiety-associated
depression
2. Insomnia
3. Status epilepticus
4. Preoperative sedation, relief of anxiety and provide anterograde amnesia
(parenteral injection)
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5.

Nausea and vomiting associated with emetogenic cancer chemotherapy
(alone or in combination with corticosteroids)

PRECAUTIONS/ADVERSE REACTIONS/DRUG INTERACTIONS:
1. Same as diazepam but withdrawal phenomenon is more common.
2. Safety and efficacy for orally administered lorazepam in children <12 yr of
age and injection in children <18 yr of age have not been established.
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
Insomnia: A: 2-4 mg PO single dose hs
Anxiety: A: 2-3 mg/d in divided doses (elderly half the adult dose) increased to
8-10 mg/d in div doses for severe anxiety
Control of acute panic attacks: A: 25-30 mcg/kg q6h IM or slow IV prn
Premedication: A: 1-2 mg IV or 50 mcg/kg IM or IV
For sedation: IN and CH: 50 mcg/kg/dose q4-8h prn
PREPARATIONS:
Oral: 1 mg and 2 mg tablet
Inj.: 4 mg/mL, 1 mL ampul (IM, IV�)

1.10.4 Hypnotics
FLURAZEPAM (A1)

See Section 1.10.3 Anxiolytics

INDICATION:
For short-term treatment of insomnia for periods of up to 4 wk.
CONTRAINDICATIONS:
1. Respiratory depression
2. Acute pulmonary insufficiency
3. Severe hepatic impairment
4. Myasthenia gravis
5. Sleep apnea syndrome
PRECAUTIONS:
1. Respiratory disease
2. Hepatic and renal impairment
3. Muscle weakness
4. History of drug abuse
5. Marked personality disturbance
6. Pregnancy
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7.
8.

Breast feeding
Safety and efficacy in children <15 yr not established

PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 1.10.3. Anxiolytics
DOSAGE AND ADMINISTRATION:
A: 15-30 mg PO, 30 min before bedtime; 15 mg q hs, PO, for elderly and
debilitated patients
PREPARATION:
Oral: 15 mg capsule (as monohydrochloride)

Chloral hydrate

A non-barbiturate sedative hypnotic whose exact mechanism of action is
unknown. It is metabolized to trichloroethanol which is the active metabolite. It is
well absorbed orally or through the rectal mucosa.
INDICATIONS:
1. Short-term sedative hypnotic (<2 wk)
2. Sedative/hypnotic for dental and diagnostic procedures; sedative prior to
EEG evaluations
3. As an adjunct to anesthesia, analgesia
4. Prevention or suppression of alcohol withdrawal symptoms
CONTRAINDICATIONS:
1. Hypersensitivity to chloral hydrate or component
2. Severe renal or hepatic impairment
3. Gastritis or ulcers
4. Severe cardiac disease
PRECAUTIONS:
1. Use with caution in patients with porphyria
2. Use with caution in neonates
3. Drug accumulates with repeated use
4. Taper dosage to avoid withdrawal with prolonged use
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: ataxia, confusion, disorientation, dizziness, drowsiness, paradoxical
excitement, hallucinations, “hangover effect”, headache; DERMATOLOGIC:
rash, urticaria; GIT: diarrhea, gastric irritation; HEMATOLOGIC: acute intermittent
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porphyria; OTHERS: fever, physical and psychological dependence with prolonged
use
DRUG INTERACTIONS:
1. Additive effects when given with other CNS depressants
2. May reduce effects of phenytoin
3. Anticoagulant effect of warfarin increased
Administration of IV furosemide within 24 h of chloral hydrate may lead to
diaphoresis, hot flashes, tachycardia and hypotension
DOSAGE AND ADMINISTRATION:
Sedation:
A: 250 mg PO 3x/d after meals
CH: 25 mg/kg/d; may be given in divided doses, max 500 mg/dose
Administer with a full glass of water or fruit juice; chilling of syrup may lessen
its unpleasant taste
PREPARATION:
Oral: 500 mg/5 mL syrup

Midazolam (A1)
See Section 1.1.1.3.5 Anxiolytics

Zolpidem

It is an imidazopyridine, chemically different from benzodiazepines. Selective
for the BZD1 receptor, it exerts sedative and anxiolytic effects but lacks anticonvulsant and muscle-relaxant properties.
INDICATIONS:
Short-term treatment of insomnia
CONTRAINDICATIONS:
Lactation
PRECAUTIONS:
1. Monitor elderly or debilitated patients for impaired cognitive function.
2. Not recommended for children <18 yr
3. Caution in compromised pulmonary function, sleep apnea
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: drowsiness, dizziness,
MUSCULOSKELETAL: myalgia

headache;
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GIT:

diarrhea,

nausea;

DRUG INTERACTIONS:
CYP3A3/4 substrate
1. Decreased effect if used with rifampin
2. Increased effect/toxicity with alcohol, and other CNS depressants
DOSAGE AND ADMINISTRATION:
Duration of therapy should be limited to 7-10 d
A: 5-10 mg immediately before bedtime
Elderly: 5 mg immediately before bedtime
PREPARATION:
Oral: 10 mg tablet

1.10.5 Mood Stabilizers
CARBAMAZEPINE (B)

Manic-depressive patients who do not respond to lithium may respond to
carbamazepine usually in doses of 800-1000 mg/d in 3-4 doses. The mode of
action is unclear, but it may reduce the sensitization of the brain to repeated
episodes of mood swings.
See Carbamazepine Section in 1.2 Anticonvulsants

LITHIUM CARBONATE (1, B)
WARNING
First sign of toxicity calls for immediate discontinuation of drug therapy.
Lithium is a monovalent cation element and lightest of all alkali metals that
belongs chemically to the same family as sodium and potassium. It has similarities
to calcium and magnesium. The mechanism of action is currently believed to be the
blockade of inositol-1phosphatase, the enzyme responsible for the regeneration of
the substrate necessary in the 2nd messenger system inositol triphosphate (IP3).
This leads to a general decrease in the cellular response to neurotransmitters
linked to this 2nd messenger system.
Lithium is readily and completely absorbed from the GIT in about 6-8 h with or
without food, with peak concentrations appearing in plasma in 2-4 h. Distribution
is into total water. At steady state, concentration in CSF is 40-50% of plasma
concentration. There is no plasma protein binding and no metabolism; 95% is
eliminated through the urine. Half-life is 24 h and is prolonged in elderly patients
and in patients receiving diuretics. Therapeutic serum level ranges from 0.5-1.5
mEq/L. Adverse and toxic reactions occur when serum levels exceed 2 mEq/L.
While there is considerable pharmacokinetic variation between patients, this is
relatively stable in the individual patient. Body lithium elimination is influenced by
sodium intake and excretion.
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INDICATIONS:
1. Prophylaxis and treatment of mania and hypomania
2. Prophylaxis of manic depression (bipolar depression) and recurrent
depression (unipolar depression)
3. Control of aggressive or self-mutilating behavior
CONTRAINDICATIONS:
1. Severe renal disease
2. Debilitated or dehydrated patients
3. Severe hyponatremia
4. Addison’s disease
PRECAUTIONS:
1. Pregnancy
2. Breast feeding
3. Elderly patients
4. Myasthenia gravis
5. Low therapeutic index makes close supervision and monitoring of serum
levels mandatory.
6. Monitor thyroid function.
7. Maintain adequate sodium and fluid intake.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS: (dose-related)
Initial: nausea, vertigo, tremor, polyuria, polydipsia, weakness, somnolence,
lethargy
At therapeutic serum levels: diarrhea, metallic taste, headache, vertigo,
hyperparathyroidism, hypercalcemia, weight gain, edema (do not treat with
diuretics) arrhythmia, ECG changes, dermatitis
Long-term: hypothryroidism/goiter, renal damage, diabetes insipidus, cognitive
and memory impairment
Signs of toxicity which call for immediate withdrawal: vomiting, increasing
diarrhea, anorexia, polyuria, muscle weakness, lethargy, ataxia, tinnitus, blurred
vision, coarse tremor of extremities and lower jaw, hyperreflexia, choreoathetoid
movements, dysarthria, disorientation, and convulsions. Coma and death may
occur.
DRUG INTERACTIONS:
1. Diuretics (except spironolactone and triamterene) and NSAIDs
(e.g., indomethacin) decrease lithium renal clearance enhancing lithium
toxicity.
2. Methyldopa increases lithium toxicity for still unknown reasons.
3. Lithium increases haloperidol toxicity.
4. Lithium decreases phenothiazine blood levels.
5. Carbonic anhydrase inhibitors (e.g., acetazolamide) and xanthines (e.g.,
Coffee decrease Lithium clearance).
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DOSAGE AND ADMINISTRATION:
For mania/bipolar disorder:
Non-complicated: A: start with 300 mg 3x/d, PO
Elderly or with renal impairment: start with 300 mg once daily
Serum levels to be determined after 5 d and should be in the range of 0.81.2 mEq/L during the acute episode; monitoring is mandatory q wk
for the 1st mo, 2x/wk for 2 mo, and q 2 mo thereafter to maintain
serum levels at 0.6-0.8 mEq/L
Therapeutic trial for 4-6 wk; if effective, continue for a minimum of 6-9 mo;
if ineffective, increase to 1.4 mEq/L Lithium plasma level for 2 more
weeks. Consider carbamazepine if still without response
For bipolar disorder: CH: 15-30 mg/kg/d, div q6-8h, PO
PREPARATION:
Oral: 450 mg CR tablet

Valproate disodium/valproic acid (B)

An anticonvulsant that is also used for the treatment of mania associated with
bipolar disorder. It is usually administered for mania in adults at 750 mg/d in divided
doses. The dose should be adjusted as rapidly as possible to desired clinical
effect. A loading dose of 20 mg/kg/d may be used and maximum recommended
dosage is 60 mg/kg/d.
See Valproate disodium/Valproic acid in Section 1.2 Anticonvulsants
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2.0 DRUGS ACTING ON THE MUSCULOSKELETAL SYSTEM
AND JOINTS
2.1 ANTI-GOUT DRUGS

Gout is a form of arthritis caused by the deposition of monosodium urate
crystals in and around the tissues of the joints. Goals in the treatment of gout
include termination of the acute attack, with rapid and safe relief of pain and
inflammation, aversion of future attacks, and prevention of its complications such
as tophi, destructive arthropathy and kidney stones1. Drugs used for gout can
roughly be differentiated between agents used in acute attacks and those that
lower uric acid levels.
Drugs used to manage acute attacks include colchicine, steroids and NSAIDs.
For recalcitrant cases, adenocorticotrophic hormone is sometimes given. To
reduce the serum uric acid levels, allopurinol and uricosuric drugs are used.
Allopurinol, as well as uricosuric drugs, should not be started during an acute
attack of gout. The initiation of treatment with this drugs can in fact, precipitate an
acute attack, necessitating the use of colchine as prophylaxis in the initial weeks
of use. Crystallization of urates in the urine is a complication of uricosuric therapy
and thus, an adequate urine output should be assured or alkalinization of the urine
be considered

Acute Gout
INDOMETHACIN

Indomethacin is an indole acetic acid that inhibits both the cyclooxygenase1 and cyclooxygenase-2 enzymes involved in prostaglandin synthesis, thus
decreasing the formation of prostaglandin mediators which are important in
producing inflammation.
It has an onset of action of 30 min and remains effective for 4 h. Time to
peak effect is within 3-4 h. Absorption is prompt and extensive with significant
enterohepatic cycling. It is highly protein bound (90%) and half life is 4.5 h. It is
primarily excreted in the urine as glucuronide conjugates.
Treatment is initiated at maximum dose at the first sign of attack and lowered
as symptoms abate. The drug is continued until pain and inflammation is absent
for at least 48 h.
INDICATIONS:
1. Management of inflammatory diseases and rheumatoid disorders
2. Moderate pain in acute gouty arthritis and other inflammatory arthritis
3. Intravenous form used as an alternative to surgery for the closure of patent
ductus arteriosus
CONTRAINDICATIONS:
1. Hypersensitivity to indomethacin or any of its components, aspirin, other
NSAIDs
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2.
3.
4.

Active gastrointestinal (GI) bleeding or ulcer disease
Premature neonates with necrotizing enterocolitis, impaired renal function,
bleeding, thrombocytopenia
Pregnant or nursing mothers

PRECAUTIONS:
1. Use with caution among patients with congestive heart failure (CHF),
hypertension
2. Use with caution among patients with history of GI diseases (bleeding or
ulcers)
3. Use with caution among patients with decreased renal or hepatic functions;
NSAID use can compromise renal function specially when the creatinine
clearance (CrCl) is < 30 mL/min
4. Use with caution among patients receiving anticoagulants
5. Elderly at increased risk of side effects particularly peptic ulceration or
asymptomatic GI bleeding and CNS adverse effects
6. Withhold for at least 4-6 half-lives prior to surgical or dental procedures
PREGNANCY RISK CATEGORY: B; D (if used longer than 48 h or after the 34th
wk of gestation)
ADVERSE REACTIONS:
CNS: dizziness, headache, nervousness, coma, convulsions; DERMATOLOGIC: rash, itching, exfoliative dermatitis, erythema nodosum, erythema multiforme, Stevens-Johnson syndrome, toxic epidermal necrolysis; GIT: nausea, epigastric pain, abdominal pain, anorexia, GI bleeding, ulcers, perforation, abdominal
cramps, heartburn, indigestion, vomiting, hepatitis, jaundice; ENDOCRINE/METABOLIC: fluid retention, hyperkalemia, dilutional hyponatremia (IV), hypoglycemia
(IV), polydipsia, hyperglycemia, glycosuria; CVS: hypertension or hypotension,
chest pains, congestive heart failure, arrhythmia, tachycardia, palpitations; HEMATOLOGIC: hemolytic anemia, bone marrow depression, agranulocytosis, thrombocytopenic purpura, aplastic anemia, disseminated intravascular coagulation,
leucopenia; GUT: hematuria, protienuria, nephrotic syndrome, interstitial nephritis,
elevated BUN, renal failure; OTHERS: tinnitus, dyspnea
DRUG INTERACTIONS:
1. May decrease the antihypertensive effects of beta blockers, ACE inhibitors,
angiotensin II antagonists and hydralazine
2. Antagonizes the natriuretic and antihypertensive effects of furosemide and
thiazides
3. May increase serum potassium when used with potassium-sparing
diuretics
4. Probenecid may increase the serum concentration of indomethacin
5. Concurrent use with other NSAIDs may increase GI adverse effects
6. May increase the nephrotoxicity of ciclosporin
7. May increase the serum concentrations of digoxin, methotrexate, lithium
and aminoglycosides
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DOSAGE AND ADMINISTRATION:
Analgesia
A: Oral: 25-50 mg/ dose 2-3x/d; max dose 200 mg/d, to be taken with
meals
CH: initially at 1-2 mg/kg/d in 2-4 divided doses; max dose is 4 mg/kg/d,
not to exceed 150-200 mg/d
PREPARATIONS:
Oral: 25 mg capsule
Inj: 200 mcg/mL 5 mL ampule

Colchicine
WARNING
Do not use oral and IV colchicine concurrently. Patients who have
received a full IV dose of colchicine should not be given any further dose
of the drug in any form for 7- 10 d after.
Colchicine is a mild anti-inflammatory drug with no analgesic effects. It acts
by inhibiting microtubule polymerization by binding microtubule protein subunits
and preventing their aggregation, thus disrupting membrane-dependent functions
as chemotaxis and phagocytosis, which are cardinal events in the inflammatory
response to precipitated crystals. It has no effect on the serum uric acid levels or
its renal excretion.
Pain relief after an oral dose occurs in less than 12 h. It concentrates in the
leucocytes, kidney, spleen and liver and does not distribute to the brain, heart or
skeletal muscles. It is partly deacetylated in the liver. Its protein binding is 10-31%;
half-life, 12-30 min, and is prolonged to 45 min among patients with end-stage
renal disease. It achieves a peak serum concentraton of 0.5-2 h after an oral dose
then declines for about 2 h prior to increasing again due to significant enterohepatic
cycling. It is eliminated both in the feces and the urine.
INDICATIONS:
1. Acute attacks of gout and other crystal induced arthritis
2. Prophylaxis upon initiation of urate-lowering drugs and for patients with
frequent attacks of gout and crystal-induced arthritis
CONTRAINDICATIONS:
1. Hypersensitivity to colchicine or any components
2. Serious renal, gastrointestinal, hepatic or cardiac disorders
3. Blood dyscrasia
PRECAUTIONS:
1. Use with caution in debilitated patients or the elderly
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2.
3.

Use with caution among patients with significant intercurrent infection,
preexisting bone marrow suppression, severe GI, renal or hepatic
disease
Dose should be reduced with renal or hepatic dysfunction; avoid chronic
use or administration when the CrCl is < 50 mL/min

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea and abdominal pain in up to 80% of patients
undergoing rapid colchinization; hepatotoxicity, hemorrhagic colitis with overdose
or with liver or renal disease.; HEMATOLOGIC: aplastic anemia, bone marrow
suppression (specially with overdose or liver or renal disease); CNS: peripheral
neuritis; colchicine induced-myopathy and polyneuropathy with prolonged use;
DERMATOLOGIC: alopecia, rash; OTHERS: anorexia, azoospermia, renal
dysfunction with overdose or with liver or renal disease.
DRUG INTERACTIONS:
1. May decrease the absorption of Vit. B12
2. Toxicity may be increased with use of sympathomimetic agents
3. May enhance the effects of CNS depressants
DOSAGE AND ADMINISTRATION:
Acute attack: 500 mcg tab taken orally hourly until pain and inflammation
subside, to a maximum cumulative dose of 6.0 mg, or until GI
symptoms occur (reduce dose by 50% if CrCl is < 10 mL/min).
Prophylaxis: 500 mcg tab taken once daily or q other d, PO; to be taken with
meals
PREPARATION:
Oral: 500 mcg tablet

NSAIDs

See Section 2.4 NSAIDs

Chronic Gout
ALLOPURINOL
WARNING
Sudden lowering of serum uric acid may precipitate an acute attack of
gout. Do not initiate treatment with this drug during an acute attack of
gout!
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Allopurinol, an analogue of the purine hypoxanthine, inhibits the xanthine
oxidase enzyme, which converts hypoxanthine to xanthine and xanthine to uric
acid. Hence, there is reduction in the plasma and urine concentrations of uric
acid. The more soluble hypoxanthine is excreted in the urine rather than uric acid.
It also serves to inhibit de novo purine synthesis by a feedback mechanism. It is
metabolized to oxypurinol which is also an inhibitor of xanthine oxidase.
Allopurinol is particularly useful among patients with renal impairment and
kidney stones, in whom uricosuric drugs are not indicated. It decreases serum
uric acid levels in 1-2 d and nadir is achieved in 1-2 wk. About 80% of the drug
is absorbed after an oral dose and peak plasma concentrations are seen 0.5-2
h after administration. It distributes to breast milk. In patients with normal renal
function, the half-life of the parent drug is 1-3 h but its active metabolite, oxypurinol,
has a half-life of 18-30 h. These are both prolonged in end-stage renal disease.
Both allopurinol and oxypurinol are dialyzable. Majority is excreted in the urine as
oxypurinol.
INDICATIONS:
1. Prevention of acute gouty arthritis and nephropathy
2. Prevention of calcium oxalate calculi
3. Treatment of secondary hyperuricemia during treatment of tumors or
leukemia
CONTRAINDICATIONS:
1. Patients with previous severe allergic reaction to allopurinol or any
component
2. Pregnant and lactating mothers
PRECAUTIONS:
1. Not to be used for asymptomatic hyperuricemia
2. Discontinue at the first sign of a rash; risk of skin rash is increased among
patients taking amoxicillin or ampicillin.
3. Hypersensitivity may be increased among patients taking thiazides and
possible ACE inhibitors.
4. Reduce dose with renal insufficiency
5. Reinstate with caution among patients with previous mild allergic
reaction.
6. Use with caution in children.
7. Use with caution in patients taking diuretics.
8. Monitor liver function and complete blood counts prior to initiating therapy
and subsequently afterwards.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: maculopapular rash in 3-10% of patients, immune-complex
dermatitis, Stevens-Johnson reaction, exfoliative dermatitis, angiodedema,
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granuloma anulare, hypersensitivity syndrome (rare but occasionally fatal), toxic
epidermal necrolysis; GIT: nausea, vomiting, dyspepsia, hepatitis, increased alkaline
phosphatase or transaminases, pancreatitis; RENAL: renal failure/impairment,
acute tubular necrosis, interstitial nephritis, nephrolithiasis; CNS: neuritis,
paresthesia, peripheral neuropathy; OPHTHALMOLOGIC: cataracts, macular
retinitis; OTHERS: aplastic anemia, bronchospasm, epistaxis, gynecomastia,
vasculitis.
DRUG INTERACTIONS:
1. Inhibits hepatic microsomal enzymes thus prolongs the half-life of oral
anticoagulants and theophylline
2. Alcohol and uricosurics decrease its effectiveness.
3. Inhibits the oxidation of 6-mercaptopurine, thus concomitant use of
azathioprine should be avoided or dose reductions of 75% should be
made
4. Amoxicillin or ampicillin may increase skin rash; thiazides, captopril and
possibly other ACE inhibitors may increase hypersensitivity reactions.
5. Urinary acidification with large doses of vitamin C may increase the risk of
kidney stone formation.
6. Thiazide diuretics may enhance toxicity and require monitoring of renal
function.
7. Ciclosporin levels may be increased.
8. Vidarabine neurotoxicity may be increased.
9. Hepatic iron uptake may be increased with iron supplementation.
10. Competes with renal tubular excretion of chlorpropamide and prolongs its
half-life
11. May increase toxicity of cytotoxic agents including cyclophosphamide
DOSAGE AND ADMINISTRATION:
CH <10 yr: 10 mg/kg/d in 2-3 divided doses (max dose 800 mg/d) or 200-300
mg/m2/d in 2-4 divided doses
A and CH >10 yr: 300 mg/d as a single daily dose
CH: max dose 300 mg/d
Among the elderly, those with frequent attacks and those with glomerular
filtration rate (GFR) of <50 mL/min: start at 100 mg/d and gradually build up to full
dose of 200-300 mg/d as single daily dose; may be increased to 400-600 mg/d for
patients with severe tophaceous gout; to be taken with meals
PREPARATIONS:
Oral: 100 and 300 mg tablet

2.2 ANTI-OSTEOPOROSIS DRUGS

Osteoporosis is a skeletal disease characterized by low bone mass and microarchitectural deterioration that leads to increased susceptibility to fractures. The
goal of treatment is the prevention of a first fracture among patients with low bone
mass or the prevention of recurrences among patients who have had fractures.
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Drugs for this condition serve to increase bone mineral density, reduce bone
turnover or improve bone quality by unspecified mechanisms.

2.2.1 Anti-Resorptive agents
CALCIUM CARBONATE

This is a dietary supplement that is given to prevent or treat negative calcium
balance in osteoporosis. It serves to increase calcium pool available for GI
absorption. It is absorbed in the soluble, ionized form and its solubility is increased
in an acidic environment. Calcium crosses the placenta and is seen in breast milk.
Elimination is mainly in the feces as unabsorbed calcium with 20% eliminated in
the kidneys.
INDICATIONS:
1. Prevention and treatment of calcium deficiency (as in osteoporosis) or
hyperphosphatemia
2. Gastric hyperacidity
CONTRAINDICATIONS:
1. Hypercalcemia
2. Renal calculi
3. Hypophosphatemia
PRECAUTIONS:
1. Absorption is impaired among patients with achlorhydria.
2. Administration is followed within 2 h by increased serum gastric
secretion.
3. Hypercalcemia and hypercalciuria may occur in hypoparathyroid patients
receiving prolonged calcium and high dose vitamin D replacement.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: abdominal pain, acid rebound, nausea, constipation, flatulence,
laxative effect, vomiting, xerostomia and gastrointestinal irritation; ENDOCRINE/
METABOLIC: hypercalcemia, hypophosphatemia, milk alkali syndrome with very
high, chronic treatment and/or renal failure; OTHERS: headache, anorexia,
DRUG INTERACTIONS:
1. Calcium channel blocker effects may be reduced.
2. Calcium may decrease T4 absorption; separate dose of levothyroxine by
4 h.
3. Avoid concurrent use with polystyrene sulfonate as potassium-binding
ability is reduced.
4. Tetracycline, atenolol (and possibly other beta-blockers), iron, quinolone
antibiotics, alendronate, sodium fluoride and zinc absorption is significantly
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5.
6.

decreased. Note: space the administration times.
Thiazide diuretics can cause hypercalcemia; high doses of calcium with
thiazides may cause milk-alkali syndrome.
May potentiate digoxin toxicity

DOSAGE AND ADMINISTRATION:
Supplementary intake to achieve a total elemental calcium dosage of 1,000 mg
in 2 div doses for male and premenopausal female patients; 1,200-1,500 mg in 3
div doses for postmenopausal women; to be taken with food.
PREPARATIONS:
Oral: tablet/chewable tablet, equivalent to 500 mg and 600 mg elemental
calcium

VITAMIN D

Vitamin D is essential for calcium absorption from the GIT and its assimilation
into bone. It also has some direct effects on bone remodelling and direct or indirect
effects on muscle strength and balance. Two vitamin D preparations will be included
in this formulary, namely alfacalcidol and calcitriol.
Adequate dietary or supplemental calcium is necessary for clinical response to
vitamin D. However, hypercalcemia or secondary hyperparathyroidism should be
avoided. Adequate fluid intake must be maintained.

ALFACALCIDOL

It is a form of vitamin D that is rapidly converted in the liver to its active
metabolite, 1, 25-dihydroxycholecalciferol (calcitriol). This helps to modulate the
intestinal absorption of calcium and phosphate, thus playing a role in the regulation
of bone mineralization.
INDICATIONS:
1. Chronic renal failure
2. Hypoparathyroidism
3. Osteoporosis
4. Vitamin D resistant rickets
5. Osteomalacia
CONTRAINDICATIONS:
1. Hypercalcemia
2. Pregnancy
3. Lactation
PRECAUTIONS:
Individualize dosage according to age, calcium levels and severity of the
disease.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
GIT: diarrhea, constipation, nausea, vomiting, abdominal pain; ENDOCRINE/
METABOLIC: hypercalcemia, hyperphosphatemia; OTHERS: thirst, sweating,
anorexia
DRUG INTERACTIONS:
Barbiturates or other anticonvulsants may decrease its efficacy
DOSAGE AND ADMINISTRATION:
0.25 mcg tablet 2x/d
PREPARATIONS:
Oral: ▼0.25 mcg, 0.5 mcg and 1.0 mcg tablet
0.25 mcg capsule

CALCITRIOL

This drugs acts by promoting absorption of calcium in the intestines and
retention in the kidneys thus increasing serum calcium levels. It also increases
renal tubular phosphate resorption, thus decreasing excessive serum levels. It
lowers parathyroid hormone levels and decreases bone resorption.
INDICATIONS:
1. Management of hypocalcemia and renal osteodystrophy, specially for
patients with renal failure undergoing hemodialysis
2. Reduction of elevated hyperparathyroid levels
CONTRAINDICATIONS:
1. Hypercalcemia
2. Vitamin D toxicity
3. Abnormal sensitivity to the effects of vitamin D
4. Malabsorption syndrome
PRECAUTIONS:
See Vitamin D in Section 21.1 Vitamins
PREGNANCY RISK CATEGORY: C (as per manufacturer); A (D if dose is greater
than RDA) (as per technical expert)
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: hypercalcemia in 33% of patients, bone pain,
hypermagnesemia, polydipsia, polyuria; CVS: cardiac arrhythmia, hypertension,
hypotension; GIT: constipation, elevated LFTs, nausea, pancreatitis, vomiting,
xerostomia; CNS: headache, irritability, seizures, somnolence; OPHTHALMOLOGIC:
photophobia, conjunctivitis; OTHERS: metallic taste, myalgia, pruritus, anorexia
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DRUG INTERACTIONS:
1. Potentiates Mg absorption; thus has an additive effect with magnesiumcontaining antacids
2. Adjust dose of phosphate-containing agents
3. Absorption inhibited by cholestyramine and cholestipol
4. Increased effect with thiazide diuretics
DOSAGE AND ADMINISTRATION:
Osteoporosis: 0.25 mcg 2x/d, increase at monthly intervals to a maximum of
0.5 mcg 2x/d
PREPARATIONS:
Oral: 0.25 mcg and 0.5 mcg capsule

Bisphosphonates

Bisphosphonates are made up of two phosphoric acids bound by a carbon,
causing them to bind avidly to the hydroxyapatite crystals on the surfaces of
bone.

▼Alendronate

Decreases bone resorption by inhibiting activity of osteoclasts or osteoclast
precursors. It also tilts the balance from bone resorption thus indirectly causing
an increase in bone formation. It does not significantly interfere with bone
mineralization. In the FIT trial (Fracture Intervention Trial), among women with low
femoral neck bone mineral density and prevalent vertebral fractures, alendronate
significantly reduced the frequency of vertebral, hip and wrist fractures.
There is minimal absorption after an oral dose and bioavailability is decreased
by up to 60% when taken with food or drink. The drug is not metabolized and has
a half-life of more than 10 yr. Elimination is through the urine but unabsorbed drug
is eliminated in the feces.
INDICATIONS:
1. Prevention and treatment of osteoporosis in post-menopausal females
2. Treatment of osteoporosis in males
3. Symptomatic Paget’s disease
4. Treatment of glucocorticoid-induced osteoporosis in males and females
with low bone mineral density and receiving > 7.5 mg prednisone/d or its
equivalent
CONTRAINDICATIONS:
1. Hypersensitivity to alendronate or any of its components
2. Abnormalities of the esophagus leading to delayed emptying such as
achalasia or esophageal strictures
3. Patients who are unable to sit upright for >30 min
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PRECAUTIONS:
1. Use with caution in patients with renal impairment; dose adjustment is
necessary if GFR<35 mL/min.
2. Correct hypocalcemia before initiation of therapy; if calcium repletion is
not adequate before initiation of therapy, patient may develop arthralgias
or other musculoskeletal complaints
3. Ensure adequate calcium and vitamin D intake, especially for patients with
Paget’s disease
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: flatulence, acid regurgitation, esophagitis ulcer, dysphagia, abdominal
distention, gastritis; DERMATOLOGIC: rash, erythema; OTHERS: headache,
pain
DRUG INTERACTIONS:
Calcium, magnesium and aluminum containing antacids and supplements
interfere with absorption
DOSAGE AND ADMINISTRATION:
Must be taken with a full glass (6 to 8 ounces) of plain water first thing in
the morning, at least 30 min before the first food, beverage or other
medication of the day; stay upright for at least 30 min and after the first
food of the day to minimize esophageal irritation.
Osteoporosis in post-menopausal females:
Prophylaxis: 5 mg once daily or 35 mg once a wk
Treatment: 10 mg once daily or 70 mg once a wk
Osteoporosis in males: 10 mg once daily or 70 mg once a wk
Glucorticoid-induced osteoporosis:
Treatment: 5 mg once daily;
10 mg once daily for post-menopausal females who are not receiving
estrogen
Paget’s disease of the bone: 40 mg once daily for 6 mo
PREPARATIONS:
Oral: 5 mg, 10 mg, 70 mg tablet (as sodium salt)
Hormone Replacement Therapy
WARNING
Concomitant administration of progestin in women with intact uteri is
recommended to reduce the risk of endometrial carcinoma. May increase
the risk of thrombotic or thromboembolic disorders. Discontinue in case
of pregnancy or if patient is suspected to be pregnant.
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Estrogen is bound by receptors in various tissues and affect the transcription
of genes that bear the estrogen response element, causing inhibition of osteoclast
activity in bone, hence, resulting in reduced bone resorption. Studies among
recently menopausal women show a 5% increase in spinal bone mineral density
over 3 yr; also increase bone mass of 5-0% when started after the age of 65. May
reduce risk of spine and hip fractures by 25-50%.
It accumulates in body fat; hence, it is cleared more slowly in obese patients.
Steroidal estrogens are metabolized primarily by liver glucoronidation and excreted
in the urine. A significant amount is recirculated from the liver to bile for further
metabolism.
INDICATION:
Prevention and treatment of post-menopausal osteoporosis
CONTRAINDICATIONS:
1. Pregnancy
2. Past or current breast cancer
3. Estrogen-dependent neoplasms
4. Undiagnosed abnormal vaginal bleeding
5. Active or past thrombophlebitis
6. Severe liver disease
PRECAUTIONS:
1. Use with caution among patients with prior uncontrolled hypertension or
cardiovascular disease.
2. Use with caution among patients with asthma, migraine, seizures, renal
dysfunction, depression, gallbladder disease, hypercoagulable states and
fibroids.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
GYNECOLOGIC: increases the risk for endometrial carcinoma in
postmenopausal women, breakthrough vaginal bleeding, menstrual-type cramps,
fibroid enlargement; CVS: hypertension, hypercoagulability, thromboembolic
disorders, fluid retention, hypertriglyceridemia, peripheral edema, palpitations; GIT:
nausea, vomiting, pancreatitis, transaminases increased, cholestasis, gallbladder
disease, abdominal pain, flatulence, dyspepsia; ENDOCRINE/METABOLIC:
glucose intolerance, hypercalcemia; CNS: changes in affect, migraine, headache,
insomnia, nervousness, depression, pain, dizziness; MUSCULOSKELETAL:
myalgia, arthralgia, back pain, weakness; OTHERS: skin rashes, paresthesias
mastodynia and breast secretions
DRUG INTERACTIONS:
1. Interfere with the metabolism of ciclosporin
2. May induce microsomal liver enzymes when given with anticonvulsants,
rifampicin and griseofulvin
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3.

Barbiturates, primidone, carbamazepine, oxcarbazepine, topiramate,
felbimate, ritonavir, griseofulvin, products containing St. John’s wort,
penicillin, tetracycline, phenytoin and rifampicin may impair drug effect by
increasing clearance

Conjugated equine estrogen
DOSAGE AND ADMINISTRATION:
625 mcg tablet/d, taken orally; women with intact uteri should receive cyclical
or continuous progestin.
PREPARATIONS:
Oral: 300 mcg, 625 mcg and 1.25 mg tablet

Conjugated equine estrogen and medroxyprogesterone acetate
DOSAGE AND ADMINISTRATION:
625 mcg tablet/d, taken orally; women with intact uteri should receive cyclical
or continuous progestin.
PREPARATIONS:
Oral: 625 mcg + 2.5 mg tablet; 625 mcg + 5 mg tablet
Selective estrogen receptor modulator (SERM)

Raloxifene
WARNING
Co-administration with systemic estrogen is not recommended
Raloxifene is a benzothiophene compound, which has an estrogen agonist
activity on bone, preventing bone loss, and improving the lipid profile, but has an
antagonistic activity on breast and uterine tissues. It also inhibits osteoclast activity.
The MORE Study (Multiple Outcomes of Raloxifene Evaluation) show a small but
significant increase in bone density in the spine and hips, with reduction of risk of
new vertebral fractures by 30-50%; also associated with 70% reduction in breast
cancer among raloxifene trial patients.
Onset of action is seen in 8 wk. It has extensive first pass metabolism and
is >95% bound to albumin and alpha-glycoprotein. Half-life is 27-32.5 h. It is
primarily excreted in the feces.
INDICATION:
Treatment and prevention of osteoporosis in post-menopausal women
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CONTRAINDICATIONS:
1. Pregnancy
2. Prior hypersensitivity to raloxifene
3. Active thromboembolic disorder
4. Premenopausal women
PRECAUTIONS:
1. History of venous thromboembolism or pulmonary embolism
2. Patients with cardiovascular disease
3. History of cervical or uterine carcinoma
4. Renal or hepatic insufficiency
5. Concurrent use of estrogens
6. Women with history of elevated triglycerides in response to treatment with
oral estrogens or estrogen/progestin
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
CVS: chest pain, hypertriglyceridemia, peripheral edema, venous
thromboembolism; CNS: migraine, depression, insomnia; GIT: nausea, dyspepsia,
vomiting, flatulence, gastroenteritis; GUT: vaginitis, urinary tract infection, cystitis,
leucorrhea; MUSCULOSKELETAL: leg cramps, myalgia, arthralgia, arthritis;
RESPIRATORY: sinusitis, cough, pneumonia, laryngitis; OTHERS: fever; hot
flashes, rash, weight gain, infection, flu-like symptoms, diaphoresis
DRUG INTERACTIONS:
1. Cholestyramine reduces absorption by 60% and should not be coadministered
2. Ampicillin decreases absorption
DOSAGE AND ADMINISTRATION:
60 mg tablet, PO, not affected by meals
PREPARATION:
Oral: 60 mg tablet (as hydrochloride)

2.2.2 Analgesics

See Section 1.8.1 Analgesics

2.3 DISEASE MODIFYING ANTIRHEUMATIC DRUGS (DMARDs)

These drugs have recently been more promptly and readily used in the treatment
of rheumatic conditions in an effort to slow down disease progression. The effects of
these drugs are varied and are different from patient to patient. Their mechanisms
of actions vary, and include reduction of inflammation, immunosuppression and
cytotoxicity. Generally, their clinical effects become apparent after weeks or
months. They appear to be capable of ameliorating symptoms and reduce the
need for corticosteroids.
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Azathioprine

Azathioprine is a pro-drug that is an imidazolyl derivative of its active component,
6-mercaptopurine (6-MP). It acts by inhibition of purine metabolism, inhibiting the
synthesis of DNA, RNA and proteins. It may also interfere with cellular metabolism
and inhibit mitosis.
The drug crosses the placenta. It is extensively metabolized by hepatic
xanthine oxidase to 6-MP. The half-life of the parent drug is 12 min whereas that
of mercaptopurine is 0.7-3 h, and these are slightly prolonged in end-stage kidney
disease. Excretion is via the kidneys but tissue uptake account for its clearance.
INDICATIONS:
1. Adjunct with other drugs in the prevention of solid organ transplants
2. Rheumatoid arthritis, systemic lupus erythematosus, vasculitis,
dermatomyositis
CONTRAINDICATIONS:
1. Hypersensitivity to azathioprine or any component
2. Pregnancy and lactation
PRECAUTIONS:
1. Increased risk of neoplasia with chronic immunosuppression
2. Mutagenic potential to both men and women
3. Possible hematologic toxicities
4. Use with caution in patients with liver disease and renal impairment
5. Complete blood count and platelet counts should be obtained initially
weekly and then monthly; rapid fall in leukocyte count requires dose
reduction or discontinuation.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GIT: diarrhea, nausea, vomiting, anorexia, stomatitis, hepatitis, pancreatitis;
Hematologic: anemia, mild leukopenia and thrombocytopenia, rare aplastic
anemia, may increase incidence of late lymphoreticular and hematopoietic
malignancies; OTHERS: secondary infections, rash, chills, fever
DRUG INTERACTIONS:
1. Allopurinol inhibits metabolism of azathioprine and 6-mercaptopurine;
thus, avoid concomitant use of allopurinol or reduce azathioprine dose by
75%
2. Hematologic toxicity intensified with concomitant use of trimethoprim and
sulfmethoxazole
3. May antagonize effects of nondepolarizing muscle relaxants and potentiate
effects of succinylcholine
4. May inhibit effect of warfarin
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DOSAGE AND ADMINISTRATION:
Oral: start at 1 mg/kg/d for 6-8 wk, increase by 0.5 mg/kg/d every 4 wk until
response is seen or dose of 2-3 mg/kg daily is achieved; taken with food.
PREPARATION:
Oral: 50 mg tablet

Cyclophosphamide (1, 2)

Cyclophosphamide is an alkylating agent that interferes with the synthesis
of nucleic acids and proteins by cross-linking macromolecules. It can also inhibit
secondary immune response. The drug requires activation in the liver to produce
active metabolites.
The oral form is well-absorbed from the GIT. The drug is well distributed,
crossing the placenta and appearing in breast milk. Unchanged drug and
metabolites are excreted in the urine
INDICATIONS:
1. Chemotherapy for various forms of malignancies
2. Treatment of immune-mediated conditions such as severe rheumatoid
arthritis, systemic lupus erythematosus, vasculitis, dermatomyositis,
interstitial lung disease
CONTRAINDICATIONS:
Patients with hypersensitivity to cyclophosphamide or its components
PRECAUTIONS:
1. Dose adjustment is required in renal failure.
2. Caution should be observed when used in patients with bone marrow
suppression.
3. Maintain high urine output or use 2-mercaptoethane sulfonate (Mesna) to
reduce bladder complications
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
HEMATOLOGIC: bone marrow depression, especially leukopenia, hematopoietic malignancies; GUT: hemorrhagic cystitis in up to 25% of patients, fibrosing cystitis, carcinoma of the bladder, drug-induced infertility with amenorrhea or defective
spermatogenesis; ENDOCRINE/METABOLIC: anti-diuretic hormone-like activity
when given in large doses resulting in hyponatremia; GIT: anorexia, nausea, vomiting; OTHERS: predisposition to infection may be life-threatening but reversible
with drug discontinuation, alopecia, pulmonary fibrosis, headache
DRUG INTERACTIONS:
1. May increase serum digoxin levels
2. Increased incidence of bone marrow depression with allopurinol with
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3.
4.
5.
6.

increase in toxic metabolites of cyclophosphamide
Chloramphenicol may increase the half-life, and toxicity of
cyclophosphamide
Cyclophosphamide may increase cardiac toxicity of doxorubicin and other
anthracyclines
Phenobarbital and phenytoin may decrease the half-life of the parent
compound
Leukopenia may be prolonged with thiazide use

DOSAGE AND ADMINISTRATION:
Oral: 1.5-3.0 mg/kg/d as single morning dose to be taken with or without food
IV route ( for treatment of diffuse proliferative glomerulonephritis in SLE or
systemic vasculitis): start at 500 mg/m2 body surface area to maximum of
1 g/m2 monthly for 6 mo, with quarterly dosing for 2 yr.
Please consult individual protocols
PREPARATIONS:
Oral: 50 mg tablet as anhydrous (B)
Inj: powder, 100 mg, 200 mg, 500 mg, and 1 g vial (IV)

▼Hydroxychloroquine

The mechanism of action of hydroxychloroquine is undetermined. Possible
actions may include binding of nucleic acids, stabilization of lysosomal membranes,
and trapping of free radicals
It is well absorbed from the GIT and concentrated and retained in body tissues.
Metabolism is through the liver. It has a half-life of 32-50 d. Renal excretion is
detectable for months after drug discontinuation.
INDICATIONS:
1. Chemoprophylaxis and treatment of malaria
2. Treatment of rheumatoid arthritis, systemic lupus erythematosus,
cutaneous lupus erythematosus
CONTRAINDICATIONS:
1. Hypersensitivity to hydroxychloroquine, 4- aminoquinoline derivatives or
any component
2. Significant visual field cuts or retinal changes attributable to 4aminoquinoline
PRECAUTIONS:
1. Use with caution among patients with hepatic and renal impairment,
porphyria, psoariasis or G-6-PD deficiency.
2. Regular ocular examination must be done at 6 mo intervals for all
patients.
3. Test periodically for muscle weakness.
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: anorexia, nausea, diarrhea common; DERMATOLOGIC: allergic
reactions common, hyperpigmented rash, hair hypopigmentation, alopecia,
rash; CNS: irritability, nervousness, emotional changes, nightmares, psychosis,
headache, dizziness, vertigo, seizures, ataxia, lassitude; MUSCULOSKELETAL:
cramps common, myopathy, neuropathy; OPHTHALMOLOGIC: reversible corneal
deposition, keratopathy, macular retinopathy; OTHERS: weight loss, ototoxicity,
cardiomyopathy, aplastic anemia
DRUG INTERACTIONS:
1. Hydroxychloroquine increases plasma digoxin levels
2. Hydroxychloroquine may be decreased by binding with kaolin or
magnesium trisilicate
3. Cimetidine increases the plasma levels of chloroquine and 4aminoquinoline
DOSAGE AND ADMINISTRATION:
Initially, 400 mg in single or divided doses daily later reduced to 200 mg/d after
4-12 wk; maximum dose of 6.5 mg/kg/d; to be taken with food.
PREPARATION:
Oral: 200 mg tablet (as sulfate)

Methotrexate (1)

Methotrexate is a folate antagonist that inhibits dihydrofolate reductase, resulting
in pleiotropic effects that include immunosuppression and anti-inflammatory
properties. The exact mechanism of action in rheumatoid arthritis is unknown but
in psoriasis, it is thought to target rapidly proliferating cells in the skin.
It is readily absorbed from the GIT in doses < 0.1 mg/kg body weight. About
50% is protein-bound. There is rapid renal excretion of 50-90% of the drug
that is enhanced by urinary alkalinization but is significantly reduced with renal
dysfunction.
INDICATIONS:
1. Rheumatoid arthritis (RA)
2. Psoriatic arthritis
3. Vasculitis
4. Inflammatory myositis
CONTRAINDICATIONS:
1. Pregnancy
2. Impaired renal and hepatic functions
3. Patients with poor nutritional state
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4. Pre-existing blood dyscrasia and bone marrow suppression
5. Alcoholism
6. Peptic ulcer disease
7. Ulcerative colitis
PRECAUTIONS:
1. Long-term use requires monitoring for hepatic cirrhosis.
2. Renal and pulmonary functions, and complete blood count should be
periodically monitored.
3. A baseline chest x-ray is needed.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
HEMATOLOGIC: bone marrow suppression, leucopenia, thrombocytopenia
or aplasia; GIT: ulcerative stomatitis, diarrhea, hemorrhagic enteritis, hepatic
dysfunction including cirrhosis; RESPIRATORY: pulmonary infiltrates and
pneumonitis; OTHERS: osteoporosis, rashes, alopecia
DRUG INTERACTIONS:
1. Enhanced effect by displacement from plasma protein binding with
concurrent use of salicylates, sulfonamides, NSAIDs, diphenylhydantoin,
tetracyclines, chloramphenicol, aminobenzoic acid
2. Folic acid preparations may reduce its effectiveness.
3. Altered cellular uptake with hydrocortisone succinate, cephalothin,
methylprednisolone, L-asparaginase, bleomycin, penicillin, vinblastine,
vincristine, kanamycin, tetracycline and pristinamycin
DOSAGE AND ADMINISTRATION:
For RA and psoriatic arthritis: start at 7.5-10 mg/wk up to 15-25 mg/wk in
divided doses, taken orally with or without food.
PREPARATIONS
Oral: 2.5 mg, 5 mg and 10 mg tablet (as base) (B)
Inj: 2.5 mg/mL, 2 mL ampul/vial (IM, IV, Intrathecal) (as base)
5 mg/mL, 3 mL vial (IM, IV) (as sodium salt)
25 mg/mL, 2 mL ampul/vial (IM, IV, Intrathecal) (as base)
10 mg/mL, 1 mL and 5 mL vial (as base)
50 mg/mL, 1 mL vial (as base)
100 mg/mL, 5 mL, 10 mL and 50 mL vial (as base)
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2.4 NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDs)
WARNING
1.
2.
3.
4.

NSAIDs may cause GI irritation, ulceration and even asymptomatic
GI bleeding.
They may exacerbate existing hepatic or renal insufficiency.
Bleeding may occur in patients with coagulation disorders or those
receiving anticoagulants.
Caution should be used among patients with hypertension or
cardiovascular conditions.

NSAIDs are drugs with anti-pyretic, anti-inflammatory and analgesic activity.
The anti-inflammatory and analgesic activities are mainly due to interruption of
arachidonic acid metabolism by the reversible inhibition of prostaglandin synthesis
through inhibition of the cyclooxygenase enzymes. In addition, they inhibit the
of leukocyte migration into inflammatory sites, lysosomal enzyme release and
superoxide production. Their antipyretic activity is due to the suppresion of
pyrogen-induced release of prostaglandins in the central nervous system (CNS).
The analgesic activity of NSAIDs is effective for mild to moderate pain, especially
of somatic origin. They exhibit a ceiling dose for analgesia and hence, exceeding
recommended doses does not improve efficacy but may enhance toxicity. They
are generally equipotent. The newer cyclooxygenase-2 selective drugs have the
advantage of greater GI safety.
INDICATIONS:
1. Symptomatic treatment of mild to moderate pain in inflammatory and
degenerative arthritis
2. Relief of primary dysmenorrhea
3. Relief of post-operative and post-traumatic pain
4. Relief of chronic pain syndromes and cancer pain, especially those with
bone metastasis
CONTRAINDICATIONS:
1. Hypersensitivity to NSAID, aspirin, sulfonamides or any component
2. Active GI disease or bleeding
PRECAUTIONS:
1. Use with caution among patients with history of GI diseases or bleeding,
hepatic or renal disease, hypoprothrombinemia or vitamin K deficiency.
2. Use with caution in pregnancy.
3. Use with caution in patients with hypertension, CHF or cardiovascular
disease.
4. Patient response to NSAIDs is variable. Switch to another preparation if
response is inadequate.

136

5.
6.
7.

Monitor stool for blood and kidney function if NSAIDs are to be used
chronically.
May adversely affect blood pressure control
Anaphylactoid reactions may be seen.

ADVERSE REACTIONS:
GIT: GI intolerance, bleeding, ulceration (less with celecoxib), nausea,
diarrhea, vomiting, hepatic dysfunction; CVS: hypertension, palpitation, peripheral
edema; RESPIRATORY: dyspnea, bronchospasm; CNS: drowsiness, headache,
anxiety, confusion; GUT: renal dysfunction (including renal failure, azotemia),
decrease uterine tone; HEMATOLOGIC: prolonged bleeding time, leukopenia,
thrombocytopenia, aplastic and hemolytic anemia; OTHERS: pruritus, urticaria,
tinnitus; prolonged gestation, premature closure of a patent ductus arteriosus
DRUG INTERACTIONS
1. Risk of bleeding is increased with use of oral anticoagulants, heparin,
alcohol, or more than one NSAID concomitantly
2. Decreases antihypertensive effects of beta-blockers, ACE inhibitors,
angiotensin II blockers
3. Decrease serum levels of NSAIDs with concomitant use of aspirin,
phenobarbital
4. GI absorption is delayed by food and milk.
5. Antagonizes prostaglandin-mediated effects of loop diuretics
6. Decreases renal elimination and increases toxic effects of ciclosporin,
digoxin, methotrexate and lithium

«CELECOXIB

Celecoxib is a diaryl-substituted pyrazole that inhibit prostaglandin synthesis
by inhibition of the cyclooxygenase-2 enzyme. It has minimal activity against the
cyclooxygenase-1 enzyme at therapeutic levels.
The drug is 97% bound to albumin. It is metabolized by the CYP2C9 enzyme.
It has a half-life of 11 h and time to peak of 3 h. Its metabolites are excreted in the
urine.
INDICATIONS:
1. Relief of the signs and symptoms of osteoarthritis and rheumatoid arthritis
in adults
2. Adjunct for reduction of number of adenomatous colorectal polyps in
familial polyposis
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
Possible side effects are the same as those of traditional NSAIDs, except
that they are less likely to cause gastric ulcers and susceptibility to bruising and
bleeding. COX-2 inhibitors, in general, should not be taken with either prescription
or over-the-counter NSAIDs. Use of celecoxib with low-dose aspirin is permitted
but will increase ulcer risk.
See Section 2.4 NSAIDs
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PREGNANCY RISK CATEGORY: C; D in the 3rd trimester or near delivery
DRUG INTERACTIONS:
1. Probenecid decreases clearance of celecoxib.
2. Aminoglycosides increase nephrotoxic potentials.
DOSAGE AND ADMINISTRATION:
200 mg/d PO, in single or divided doses
PREPARATIONS:
Oral: 100 mg and 200 mg capsule

IBUPROFEN

Ibuprofen is a propionic acid derivative that inhibits prostaglandin synthesis.
It has analgesic and anti-inflammatory potency that is equal to aspirin. The onset
of analgesia is seen in < 30 min, its antipyretic effect is seen in <1 h but its antiinflammatory effect is noted only after about 7 d from initiation of treatment. The
peak plasma concentration after an oral dose is achieved in 1-2 h. The peak
antipyretic effect is noted in 2-4 h and anti-inflammatory effect in 1-2 wk. The
analgesic effect lasts 4-6 h while the antipyretic activity lasts 6-8 h. The drug
is primarily metabolized in the liver. It is rapidly excreted in the urine and the
elimination half-life is 2 h.
INDICATIONS:
1. Antipyretic and/or mild analgesic
2. Others as indicated in Section 2.4 Indications for NSAIDs
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 2.4 NSAIDs
PREGNANCY RISK CATEGORY: B; D in the 3rd trimester or near delivery
DRUG INTERACTIONS:
1. Decrease the antihypertensive effects of ACE inhibitors and angiotensin
II antagonists
2. Aspirin may increase serum ibuprofen concentration.
3. May increase digoxin, methotrexate and lithium concentrations
DOSAGE AND ADMINISTRATION:
As antipyretic or mild analgesic
A: 800-1200 mg in 3 to 4 divided doses, taken orally with food
CH: 10-15 mg/kg/d in divided doses, q4-6h, taken PO with food
For rheumatoid arthritis
A: 1.2-2.4 g/d in 3-4 divided doses, taken orally with food
CH: 30-70 mg/kg/d in divided doses, q4-6h, taken PO with food
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PREPARATIONS:
Oral: 200 mg, 400 mg, and 600 mg tablet
800 mg SR tablet
100 mg/5 mL suspension, 60 mL

NAPROXEN

An arylalkanoic derivative that inhibits prostaglandin synthesis, it is
pharmacologically related to ibuprofen but is unique in having a longer half-life
allowing for twice daily dosing. It is commercially available as an acid or as a
sodium salt, latter being more rapidly absorbed and producing a higher peak
plasma level. The analgesic potency of the drug is similar to that of ketoprofen and
is thrice that of ibuprofen and aspirin.
The absorption of the drug is not significantly delayed by food. It is 98% protein
bound. The onset of analgesic effect is seen in 30-60 min but the anti-inflammatory
effect is seen in about 2 wk. The peak analgesic effect is achieved in about 1-2 h
but that of the antiinflammatory effect is reached in 2-4 wk. The plasma half-life is
about 13 h. It is excreted in the urine, crosses the placenta and is seen in breast
milk.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 2.4 NSAIDs
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
1. Potentiates toxicity of lithium by inhibiting its renal clearance
2. Probenecid increases its plasma concentration
3. Increase plasma concentration of hydantoins, anticoagulants
sulfonamides
4. May inhibit diuretic effect of furosemide
5. May reduce anti-hypertensive effects of beta-blockers
6. Antacids and cholestyramine will reduce its action
DOSAGE AND ADMINISTRATION:
A: rheumatic disease: 500 mg-1 g/d in 2 divided doses, PO
Acute musculoskeletal disorders: 500 mg intially, then 250 mg 2-3x/d, PO
PREPARATIONS:
Oral: 250 mg base (275 mg) and 500 mg base (550 mg) tablet
(as sodium salt)
500 mg CR tablet (as sodium salt)
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or

Aspirin
WARNING
1. Acute or chronic overdose may cause life-threatening poisoning.
2. Use in children <16 yr with Varicella or flu-like illness may lead to Reye’s
syndrome.
Aspirin is the salicylate ester of acetic acid. Its analgesic and anti-inflammatory
activity is mediated by the inhibition of the biosynthesis and release of prostaglandins,
which sensitize C fiber nociceptors to mechanical stimuli and chemical mediators.
Aspirin irreversibly acetylates and inactivates cyclooxygenase, the enzyme
that catalyzes the formation of prostaglandin precursors from arachidonic acid.
The antipyretic effect is due to the inhibition of pyrogen-induced release of
prostaglandins in the CNS. Aspirin, at high doses, enhances urinary excretion of
uric acid by inhibiting its reabsorption in the proximal tubule and thus decreases
its serum levels.
It prevents the synthesis of thromboxane A2, thereby irreversibly inhibiting
platelet aggregation and thus, prolonging bleeding time. At low doses, it may
prevent arterial and possibly venous thrombosis, reduce the risk of fatal and nonfatal myocardial infarctions in patients with previous infarcts or unstable angina,
and reduce the risk of recurrent transient ischemic attacks, stroke or death in
patients with past history of transient ischemic attacks.
The onset of action is 5-10 min and peak effect after an oral dose is seen in
0.5-2 h. The duration of action is 3-7 h. However, it exerts its effect against platelet
aggregation for the life of the platelets (7-10 d). It is highly bound to albumin in
plasma and widely distributed in tissues, including the synovium. It is metabolized
in the liver and excreted by the kidneys. The half-life increases with increasing
doses. At > 250 mcg/mL, mild salicylism is noted and severe toxicity is seen with
serum levels of > 400-500 mcg/mL.
INDICATIONS:
1. Symptomatic treatment of mild to moderate pain, fever, inflammatory
conditions and cancer pain
2. Thrombosis
CONTRAINDICATIONS:
1. Hypersensitivity to aspirin or complete or partial syndrome of nasal polyps,
angioedema or bronchospastic activity to aspirin or other NSAIDs
2. Patients allergic to tartrazine dye should not be given aspirin.
PRECAUTIONS:
1. Avoid in children with viral infections especially influenza or chickenpox.
2. Discontinue use if dizziness, tinnitus or hearing loss occurs. Tinnitus may
indicate that salicylate levels are reaching the upper limit of the therapeutic
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3.
4.
5.
6.
7.
8.
9.

range. The temporary hearing loss remits gradually with discontinuation
of the drug.
Use with caution in patients with hepatic or renal dysfunction, preexisting
hypoprothrombinemia or vitamin K deficiency.
Avoid or discontinue aspirin, if possible, for a week prior to surgical
procedures, to avoid risk of impaired hemostasis.
Use with caution in patients with active GI lesions (gastritis, ulcerations) or
history of recurrent GI lesions or bleeding.
Because of the high sodium content, buffered aspirin preparations should be
used with caution in patients with cardiac decompensation, hypertension,
or other conditions wherein high salt intake is undesirable.
Observe carefully patients with coagulation disorders or those receiving
drug therapy that interfere with hemostasis.
Do not use for obstetric analgesia.
Monitor presence of blood in the stool and renal function regularly when
aspirin is administered chronically in high doses.

PREGNANCY RISK CATEGORY: C, D if full dose given in 3rd trimester
ADVERSE REACTIONS:
CVS: vasodilation, angina; RESPIRATORY: asthma; CNS: drowsiness,
dizziness, headache, vertigo, instability, depression, euphoria; GIT: dyspepsia,
ulceration, bleeding, nausea, vomiting, diarrhea, hepatic dysfunction; GUT:
dysuria, interstitial nephritis, renal papillary necrosis; DERMATOLOGIC: sweating,
pruritus, urticaria; HEMATOLOGIC: pallor, prolonged bleeding time, leukopenia,
thrombocytopenia, purpura, decreased plasma iron concentration, shortened
erythrocyte survival time
DRUG INTERACTIONS:
1. Incidence of GI side effects and risk of bleeding increase with concomitant
NSAIDs, anticoagulant or heparin therapy or with alcohol intake.
2. Enhances toxicity of lithium, methotrexate, valproic acid
3. Serum levels of aspirin are increased by carbonic anhydrase inhibitors (as
acetazolamide).
4. Decreases diuretic effects of spironolactone and furosemide
5. Decreased serum concentration of aspirin with concomitant
corticosteroids
6. Enhances hypoglycemic effects of sulfonylureas
7. Decreases antihypertensive effects of beta-blockers, ACE inhibitors
8. Urinary excretion of aspirin is enhanced by antacids and urinary
alkalinizers.
9. Absorption of aspirin is delayed by food, milk and concomitant administration
of activated charcoal.
PREPARATION:
Oral: 300 mg (325 mg) tablet
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DOSAGE AND ADMINISTRATION:
As analgesic, anti-inflammatory
A: 325-650 mg ( 6-2 mg/kg) q4h PO, max dose 6 g/d
CH: 30-65 mg/kg divided q4-6h, PO
As anti-rheumatic
A: 2.4-5.4 g/d (65 mg/kg/d or 1.5 g/m2/d) in divided doses, PO
CH: 65-100 mg/kg div q4-6h, PO

Diclofenac

A phenylacetic acid derivative that inhibits prostaglandin synthesis. It is
structurally and pharmacologically related to mefenamic acid and meclofenamate
sodium. Its analgesic potency is similar to indomethacin, sulindac, or codeine and
is 5-15 times that of naproxen and aspirin.
Absorption is delayed by food intake. Onset of analgesia is noted 13-30 min
after an oral dose. The peak concentration is reached 1-4 h after intake of the
enteric coated tablet. The duration of analgesia last from 4-6 h. 99% of the drug is
irreversibly bound to albumin in plasma. Metabolism and excretion is 65% in the
urine and 35% in bile; half-life is 2 h.
INDICATIONS:
1. As indicated with other NSAIDs; (see Section 2.4 NSAIDs)
2. Biliary and renal colic with IM injection
CONTRAINDICATIONS:
1. As indicated with other NSAIDs; (see Section 2.4 NSAIDs)
2. Acute porphyria
PRECAUTIONS/ADVERSE REACTIONS:
CNS:
dizziness,
headache,
nervousness,
coma,
convulsions;
DERMATOLOGIC: rash, itching, exfoliative dermatitis, erythema nodosum,
erythema multiforme; IMMUNOLOGIC: Stevens-Johnson syndrome, toxic
epidermal necrolysis; GIT: nausea, epigastric pain, abdominal pain, anorexia, GI
bleeding, ulcers, perforation, abdominal cramps, heartburn, indigestion, vomiting,
hepatitis, jaundice; ENDOCRINE/METABOLIC: fluid retention, hyperkalemia,
dilutional hyponatremia (IV), hypoglycemia (IV), polydipsia, hyperglycemia,
glycosuria; CVS: hypertension or hypotension, chest pains, congestive heart
failure, arrhythmia, tachycardia, palpitations; HEMATOLOGIC: hemolytic anemia,
bone marrow depression, agranulocytosis, thrombocytopenic purpura, aplastic
anemia, disseminated intravascular coagulation, leucopenia; GUT: hematuria,
protenuria, nephrotic syndrome, interstitial nephritis, elevated BUN, renal failure;
OTHERS: tinnitus, dyspnea
PREGNANCY RISK CATEGORY: B
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DRUG INTERACTIONS:
1. Renal prostaglandin effect may potentiate toxicity of methotrexate, digoxin
and ciclosporin.
2. Increases plasma concentration of lithium and digoxin
3. May diminish effects of loop diuretics and beta-blockers
DOSAGE AND ADMINISTRATION:
A: 75-150 mg/d in 3 divided doses, orally with food, to maximum of 200 mg/d
For renal colic or severe pain: 75 mg 1-2x/d, IM
PREPARATIONS:
Oral: 25 mg and 50 mg tablet/capsule (as sodium and potassium salt)
50 mg enteric coated or delayed release tablet (as sodium salt)
75 mg SR capsule/tablet (as sodium or potassium salt)
100 mg SR tablet/capsule (as sodium or potassium salt)
Inj.: 25 mg/mL, 3 mL ampul (as sodium) (IM, IV)
37.5 mg/mL, 2 mL ampul (as sodium) (IM, IV)

Indomethacin

See Section 2.1 Anti-Gout

Mefenamic acid

An anthranilic acid (fenamate) derivative that inhibits prostaglandin synthesis,
it is structurally and pharmacologically related to meclofenamate. The analgesic
and anti-inflammatory properties of this drug are similar to piroxicam and about 3
times that of ibuprofen or aspirin. It exhibits a ceiling effect for analgesia. Because
of the potential for serious adverse effects, therapy with mefenamic acid should not
be given for more than a week, limiting its use in patients with chronic or cancer
pain.
The onset of analgesia is 30-60 min and peak analgesic effect is seen in 1-2
h. The duration of the analgesia is 3-7 h. Peak plasma concentration after an oral
dose is 2-4 h and the elimination half-life is 2 h. It is rapidly absorbed after oral
administration and is highly protein bound. It is metabolized in the liver. Elimination
is ⅔ in the urine and ⅓ in the feces.
INDICATIONS:
Analgesia for acute conditions (such as dysmenorrhea) or moderate pain
requiring treatment for less than 1 wk
CONTRAINDICATIONS::
1. As indicated with other NSAIDs; (see Section 2.4 NSAIDs)
2. Acute porphyria
3. Seizure disorders
PRECAUTIONS:
1. As indicated with other NSAIDs; (see Section 2.4 NSAIDs)
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2.

Anemia, agranulocytosis, and Coomb’s-positive hemolytic anemia are
seen with prolonged use. Mefenamic acid should not be given for longer
than 7 d.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
See Section 2.4 NSAIDs
DRUG INTERACTIONS:
1. Potentiate the effects of anticoagulants
2. Enhance toxicity of lithium
DOSAGE AND ADMINISTRATION:
A and CH >14 yr: loading dose of 500 mg followed by 250 mg q6h, PO, with
food; to be given for a maximum of 7 days
PREPARATIONS:
Oral: 250 mg and 500 mg tablet/capsule

2.5 SKELETAL MUSCLE RELAXANTS

This portion covers two main types of muscle relaxants. The spasmolytics are
used for relieving painful muscle spasms or spasticity occurring in musculoskeletal
or neuromuscular disorders. Neuromuscular blockers are primarily used as
adjuncts to anesthesia.

2.5.1 Spasmolytics
WARNING
May impair mental alertness or physical coordination and interfere with
activities such as driving or handling of sensitive machinery
This group of drugs acts on the CNS with the exception of dantrolene, which
acts directly on the muscle fibers.

BACLOFEN

Baclofen is a centrally acting muscle relaxant that is a structural analog
of GABA. It acts presumably by stimulation of the GABAB receptor. It inhibits
both monosynaptic and polysynaptic reflexes at the spinal level, probably
by hyperpolarization of afferent terminals, inhibiting the release of excitatory
transmitters in the spinal cord.
Absorption of the drug is rapid and relatively complete. The drug crosses into
the placenta. The peak effect occurs 2-3 h after ingestion. The half-life (t½) is 3-4
h. It is excreted unchanged in the kidneys.
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INDICATIONS:
1. Alleviation of spasticity (especially painful flexor spasms, clonus and
muscular rigidity), as with spinal cord injury or disease and multiple
sclerosis
2. Spasticity of cerebral origin including those with cerebral palsy and brain
injury
3. Trigeminal neuralgia or tardive dyskinesia in combination with
neuroleptics
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTIONS:
1. Patients should be advised to refrain from performing activities requiring
mental alertness or physical coordination.
2. Reduce dose among patients with renal impairment and the elderly.
3. Use with caution among patients with psychotic disorders, schizophrenia
and confusional states, autonomic dysreflexia.
4. Use with caution in those in whom spasticity is used to maintain an upright
posture.
5. Seizure and hallucinations may occur with rapid withdrawal of the drug.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: lethargy common, drowsiness, dizziness, lightheadedness common,
less frequently- seizures, headache, blurred vision, hypotonia, slurred speech,
confusion, insomnia; MUSCULOSKELETAL: numbness, tingling, weakness of the
limbs; GIT: nausea and vomiting, constipation; OTHERS: itching, hypotension/
hypertension, urinary frequency, dyspnea, fatigue common
DRUG INTERACTIONS:
Additive CNS depression when administered with CNS depressants or
alcohol.
DOSAGE AND ADMINISTRATION:
Individualize dosage, to be taken orally without food
A: starting with 5 mg 3x/d for 3 d, gradually increased by 5 mg increments
every 3 d to usual effective dose of 40-80 mg/d in divided doses
CH: < 8 yr: 5-10 mg/d, up to 40 mg/d
> 8 yr: max daily dose of 60 mg/d
PREPARATION:
Oral: 10 mg tablet
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DANTROLENE (1)
WARNING
Discontinue therapy if patient develops symptoms of hepatitis with
abnormal liver function tests or if with jaundice
A direct acting muscle relaxant that inhibits the release of calcium from the
sarcoplasmic reticulum during excitation-contraction coupling.
About 70% of the drug is absorbed. There is significant, reversible binding to
albumin. Metabolism is via the hepatic microsomal enzymes and is similar in adults
and children. Dantrolene, with its metabolites 5-hydroxy analog and acetamide
analog are seen in urine and blood.
INDICATIONS:
1. Treatment of malignant hyperthermia; oral form used as prophylaxis for
susceptible individuals who need to undergo surgery
2. Spasticity resulting from upper motor neuron disorders
3. Neuroleptic malignant syndrome
CONTRAINDICATIONS:
1. Active hepatic disease or cirrhosis
2. Patients with whom spasticity is used to maintain an upright posture,
balance or function
3. Skeletal muscle spasms from rheumatic disorders
4. Nursing women
PRECAUTIONS:
1. May cause severe hepatotoxicity; greater likelihood of drug-induced,
potentially fatal hepatocellular disease among females and those > 35 yr
of age
2. Caution with use in patients with obstructive pulmonary disease, severely
impaired cardiac function
3. Patients should be advised to refrain from performing activities requiring
mental alertness or physical coordination.
4. Caution should be employed during meals since choking or dysphagia
may occur.
5. May cause photosensitive reactions
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: constipation, anorexia, GI irritation, hepatitis, diarrhea, GI bleeding,
dysphagia, abdominal cramps, alteration of taste; CNS: drowsiness, seizures,
dizziness, speech disturbance, headache, lightheadedness, insomnia,
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increased nervousness, mental depression and confusion, feeling of suffocation;
CVS: tachycardia, erratic blood pressure, thrombophlebitis, pericarditis; GUT:
increased urinary frequency, hematuria, crystalluria, urinary incontinence,
nocturia, urinary retention, dysuria; RESPIRATORY: pleural effusion, pulmonary
edema; DERMATOLOGIC: abnormal hair growth, urticaria, sweating, pruritus,
eczematoid eruption, erythema; OPHTHALMOLOGIC: diplopia, excessive tearing,
visual disturbance; MUSCULOSKELETAL: backache, myalgia; OTHERS: fatigue,
generalized malaise, fever, chills, phlebitis, difficult erection, death has been
reported after administration of the IV form
DRUG INTERACTIONS:
1. CNS effects may be enhanced by alcohol or CNS depressants.
2. Estrogen may increase the risk of liver damage.
3. Severe hyperkalemia and myocardial depression may occur with
concomitant use of verapamil.
4. IV preparation is incompatible with 5% dextrose or 0.9% NaCl or
bacteriostatic water.
DOSAGE AND ADMINISTRATION:
IV preparation: add 60 mL sterile water for injection to each vial and shake until
solution is clear. It should be protected from direct sunlight, used within 5 h, and
stored in room temperature.
Spasticity:
A: 25 mg/d as initial dose, increased to 25 mg 2-4x/d, followed by increments
of 25-100 mg 2-4x/d at 4-7 d intervals as needed
CH (> 5 yr): initial dose of 0.5 mg/kg 2x/d, increased to 0.5 mg/kg
3-4x/d, followed by increments of 0.5-3.0 mg/kg 2-4x/d at
4-7 d intervals as needed; maximum dose of 12 mg/kg/d
or 400 mg/d
Pre-op prophylaxis against malignant hyperthermia:
Oral: 4-8 mg/kg/d in 3-4 div doses for 1 or 2 d prior to surgery, with last
dose at 3-4 h prior to procedure
Parenteral: 2.5 mg/kg 1.25 h prior to anesthesia; infuse over 1 h.
Treatment of malignant hyperthermia: continuous rapid IV push beginning at
initial dose of 2-3 mg/kg, continuing until symptoms subside or maximum
cumulative dose of 10 mg/kg is reached; may repeat the regimen.
Post-crisis follow-up for malignant hyperthermia: give 1 mg/kg q6h for 24 h to
prevent recurrence; individualize doses.
PREPARATIONS:
Oral: 25 mg and 50 mg capsule (as sodium salt)
Inj.: 20 mg (with 3 mg mannitol/vial)
For reconstitution with 60 mL sterile water for injection (IV) (as sodium salt)

DIAZEPAM

Diazepam is primarily classified as an anti-anxiety agent but it has both
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sedative and hypnotic actions. It is also used as an anticonvulsant, as treatment
for withdrawal and as an adjuvant for relief of muscle spasms. It acts to facilitate
GABA-mediated presynaptic inhibition in the spinal cord, making it useful for
spasticity of cerebral or spinal origin.
Its oral absorption is 85-100% and is more reliable than IM. It is 98% protein
bound and metabolized in the liver. Its half-life of 20-50 h is prolonged in neonates,
elderly, and those with severe hepatic disorders.
See Diazepam in Sections 1.1.1.3.5 Anxiolytics, 1.2 Anticonvulsants and 1.10.3
Psychopharmacologic Agents
INDICATIONS:
1. Acute, painful musculoskeletal conditions
2. Adjunct for the relief of muscle spasms caused by reflex spasm of local
pathology
3. Upper motor neuron disorders such as cerebral palsy and paraplegia
4. Athetosis, Stiffman’s syndrome, tetanus
CONTRAINDICATIONS:
Hypersensitivity to the drug or any component
PRECAUTIONS:
1. May cause hypotension and /or respiratory depression if given rapidly by
IV route
2. Abrupt withdrawal after prolonged therapy may precipitate withdrawal
symptoms and convulsions in patients with seizure disorders.
3. Use lower dose and more gradual dose increase in the elderly.
4. Use lower dose in patients with serum disease or low albumin to avoid
oversedation.
5. Use with caution among patients with chronic lung disease, unstable
cardiovascular status, and narrow-angle glaucoma.
6. Safety and efficacy of the oral form in infants < 6 mo of age or parenteral
form in those < 30 d have not been established.
7. Administer directly into a large vein to prevent thrombosis.
PREGNANCY RISK CATEGORY: D
ADVERSE DRUG REACTION:
CVS: bradycardia, cardiac arrest, hemodynamic collapse, chest pain,
tachycardia; less frequently, hypotension and syncope; CNS: amnesia, anxiety,
ataxia, depression, drowsiness, fatigue, headache, impaired memory, insomnia,
lightheadedness, paradoxical excitement or rage, slurred speech, dysarthria; less
frequently, akathisia, confusion, dizziness, nervousness, physical and psychological
dependence, rigidity and tremor; OPHTHALMOLOGIC: blurred vision, diplopia;
DERMATOLOGIC: rash, dermatitis less frequent; GUT: decreased libido, rarely,
menstrual irregularities; GIT: changes in salivation, constipation, diarrhea, increased
or decreased appetite, nausea, vomiting, xerostomia; RESPIRATORY: apnea,
bradypnea, laryngospasm; less common- hypoventilation, nasal congestion;
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OTHERS: muscle cramps, venous thrombosis, phlebitis, local irritation, swelling
or vascular impairment seen with IV form; diaphoresis, hiccups, blood dyscrasias,
weight gain or loss, tinnitus
DRUG INTERACTIONS:
1. Carbamazepine, rifampin, rifabutin may enhance its metabolism and
reduce its effect.
2. Cimetidine, ciprofloxacin, clarithromycin, clozapine, CNS depressants,
diltiazem, disulfiram, digoxin, erythromycin, ethanol, fluoconazole,
fluovoxamine, isoniazid, itraconazole, ketoconazole, labetalol, levodopa,
metoprolol, metronidazole, miconazole, nefazodone, nelfinavir,
omeprazole, phenytoin, rifabutin, rifampin, ritonavir, troleoandomycin,
valproic acid, verapamil may increase the serum level and toxicity.
3. It potentiates effects of opioids and general anesthetics.
4. Parenteral form is incompatible with dextrose or electrolyte solutions.
DOSAGE AND ADMINISTRATION:
For painful musculoskeletal conditions and spasticity (muscle spasm)
Oral:
A: 2-10 mg 2- 4x/d with or without food
IN and CH: 0.12- 0.80 mg/kg/d in 3- 4 div doses
IV: Administer IV form slowly over a period of 3 min to reduce incidence of
dangerous adverse effects.
A: 5- 10 mg/dose repeated q3-4h as needed
Geriatric: 2- 5 mg/dose repeated q3-4h as needed
CH: 0.04-0.3 mg/kg every 2-4 h, not to exceed 0.6 mg/kg over 8 h
PREPARATIONS:
Oral: 2 mg, 5 mg and 10 mg tablet
Inj.: 5 mg/mL, 2 mL ampul (IM, IV) (1)

Fenyramidol (Phenyramidol)

Fenyramidol produces muscle relaxation by blocking medullary interneurons
causing inhibition of the polysynaptic reflexes. It also has some tranquilizing and
anticonvulsant effects.
INDICATIONS:
For symptomatic relief of pain and muscle cramps
CONTRAINDICATIONS:
Sensitivity to fenyramidol, any of its components, and salicylate
PRECAUTION:
Caution must be observed with concurrent use of general anesthesia.
ADVERSE REACTIONS:
CVS: hypotension; GIT: nausea, epigastric pain; CNS: somnolence;
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DERMATOLOGIC: pruritus, skin rashes
DOSAGE AND ADMINISTRATION:
400-800 mg/d, PO
PREPARATION:
Oral: 400 mg tablet (as hydrochloride)

2.5.2. Neuromuscular Blockers
WARNING
1.
2.

Can severely compromise respiratory function and cause respiratory
paralysis
Used in conjunction with adequate doses of general anesthesia and only
after unconsciousness has been induced

All neuromuscular blockers bear a resemblance to acetylcholine. They differ
in the type of quaternary ammonium compounds attached to the basic structure.
They block transmission at the post-synaptic junction by their action on the nicotinic
acetylcholine receptors. Being quaternary compounds, they are poorly absorbed
from the GIT and are thus given IV. They are mostly used as muscle relaxants prior
to induction of anesthesia. There are two general types: depolarizing agents and
non-depolarizing or competitive agents.
INDICATIONS:
1. Depolarizing agents are generally used to provide skeletal muscle relaxation
in minor operations while non-depolarizing agents or competitive agents,
with their prolonged action, are used in major surgical procedures.
2. To reduce or prevent muscle contractions which can potentially cause
fracture or vertebral collapse during electro-convulsive therapy
3. To improve lung compliance in restrictive lung diseases using assisted or
controlled ventilation
4. To attenuate the peripheral manifestations of convulsions in status
epilepticus, tetanus or drug intoxication
PRECAUTIONS:
1. Patients with renal, hepatic or pulmonary conditions; respiratory depression,
elderly and debilitated patients
2. Patients with myasthenia gravis or myasthenic syndromes
3. Avoid using potent inhalational agents in patients with past or family history
of malignant hyperthermia
4. Use in pregnancy only if benefits outweigh the possible fetal risk
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ADVERSE REACTIONS:
IDIOSYNCRATIC REACTIONS: prolonged apnea, residual muscle weakness;
IMMUNOLOGIC: hypotension, bronchospasm; flushing, erythema, pruritus,
urticaria

2.5.2.1.Depolarizing Neuromuscular Blockers

Depolarizing neuromuscular blockers act on the motor end-plate in the same
manner as acetylcholine, hence they are agonists at the nicotinic cholinergic
receptors and increase the cation permeability of the end-plate. However, their
long association with the receptors cause a sustained depolarization and resulting
loss of electrical excitability. There is thus an initial receptor activation causing
fasciculations but the excess of the depolarizing agent eventually leads to blocking
of further activation producing flaccid skeletal muscle paralysis.

SUXAMETHONIUM (succinylcholine) (1)
WARNING
This drug should only be used by those skilled in the management of
artificial respiration and only when facilities are available for endotracheal
intubation and ventilatory support.
This is a synthetic compound formed from two acetylcholine molecules.
Onset of effect with IV form is within 30-60 sec with duration of 4-8 min with single
administration. It is rapidly hydrolyzed by plasma cholinesterase. Around 10% is
excreted unchanged in the urine.
INDICATIONS:
1. Adjunct to general anesthesia to facilitate endotracheal intubation and to
relax skeletal muscles during surgery
2. To reduce the intensity of muscle contractions of pharmacologically or
electrically-induced convulsions
CONTRAINDICATIONS:
1. Malignant hyperthermia susceptibility
2. Skeletal myopathies
3. After the acute phase of injury following major burns, multiple trauma,
extensive denervation of skeletal muscles, or upper motor neuron injury
4. Hypersensitivity to the drug
PRECAUTIONS:
1. Use with caution in children and adolescents.
2. Patients with pre-existing hyperkalemia, paraplegia, extensive or severe
burns, extensive denervation of skeletal muscles because of disease
or injury to the CNS, or with degenerative or dystrophic neuromuscular
disease
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3.

May increase vagal tone

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: increased intraocular pressure in >10%; CVS:
bradycardia, arrhythmias, hypotension, tachycardia in 1-10%; circulatory
collapse, hypertension in less than 1%; GIT: increased intragastric pressure,
salivation in 1-10%; RESPIRATORY: apnea, bronchospasm in less than 1%;
MUSCULOSKELETAL: postoperative stiffness in >10%, myalgia; Dermatologic:
erythema, itching; OTHERS: hyperkalemia, malignant hyperthermia, myoglobinuria,
rash in less than 1%
DRUG INTERACTIONS:
1. IV preparation incompatible with sodium bicarbonate, pentobarbital,
thiopental
2. Anticholinesterase drugs (neostigmine, physostigmine, pyridostigmine) in
combination with succinylcholine can cause cardiorespiratory collapse.
3. Cyclophosphamide, oral contraceptives, lidocaine, thiotepa, pancuronium,
lithium, magnesium salts, aprotinin, chloroquine, metoclopramide,
terbutaline, and procaine enhance and prolong effects of succinylcholine.
4. Prolonged neuromuscular blockade with inhaled and local anesthetics,
calcium channel blockers, antiarrhythmic agents, antibiotics and
immunosuppressants.
DOSAGE AND ADMINISTRATION:
Doses may have varied effects due to interpatient variability. Use ideal body
weight for obese patients.
CH: Initial 1-2 mg/kg, maintenance 0.3-0.6 mg/kg every 5-10 min as
needed; because of risk for malignant hyperthermia, continuous IV
infusion is not recommended in infants and children.
A: 0.6-1.5 mg/kg, up to 150 mg total dose
Maintenance: 0.04-0.07 mg/kg every 5-10 min as needed
Continuous infusion: 10-100 mcg/kg/min or 0.5-10 mg/min; dilute to
concentration 1-2 mg/mL in D5W or NS
NOTE: Initial dose of succinylcholine must be increased when a nondepolarizing agent pretreatment is used because of the antagonism between
succinylcholine and non-depolarizing neuromuscular blocking agents. Dose
should be decreased in patients with severe liver disease. Monitor blood
pressure, heart rate, temperature, serum potassium and calcium, liver function
and degree of muscle relaxation.
PREPARATION:
Inj: 20 mg/mL, 10 mL vial (IV) (as chloride)

152

2.5.2.2. Non-depolarizing neuromuscular blockers

These agents act as competitive antagonists at the motor end-plate by binding
to the alpha subunits of the nicotinic acetylcholine receptor. However, this binding
to the receptor does not cause its activation but produces only motor paralysis. It
does not produce analgesia nor sedation. It also interferes with the mobilization of
acetylcholine presynaptically. The main side effect of these drugs is hypotension
from the blocking of ganglionic transmission and histamine release from mast
cells, which may induce bronchospasm. The neuromuscular blockade may be
reversed by anticholinesterase agents such as neostigmine, edrophonium, and
pyridostigmine.
There is increased sensitivity to the non-depolarizing neuromuscular blockers
among patients with myasthenia gravis, Eaton-Lambert syndrome. There is
resistance in burn patients (>30% of body surface area) for 5-70 d post-injury, and
among those with muscle trauma, denervation, immobilization and infection.
WARNING
The following may cause prolonged neuromuscular blockade: excessive drug
administration, cumulative drug effect, decreased metabolism and excretion (with
hepatic and renal impairment), accumulation of active metabolites, electrolyte
imbalance (hypokalemia, hypocalcemia, hypermagnesemia, hypernatremia),
hypothermia, drug interactions, conditions with increased sensitivity to muscle
relaxants (e.g., neuromuscular disorders as myasthenia gravis or polymyositis).

Table 2.1 Clinical conditions affecting neuromuscular blockade
Potentiation

Antagonism

Electrolyte abnormalities
Severe hyponatremia
Severe hypocalcemia
Severe hypokalemia
Hypermagnesemia
Neuromuscular diseases
Acidosis
Acute intermittent porphyria
Renal failure
Hepatic failure

Alkalosis
Hypercalcemia
Demyelinating lesions
Peripheral neuropathies
Diabetes mellitus

ATRACURIUM

The duration of action of this drug is 15-35 min. It has no vagolytic or
sympatholytic properties but causes slight histamine release. It is degraded by
non-enzymatic Hoffman elimination and ester hydrolysis which is independent of
renal or hepatic functions. Its action is reversed by neostigmine.
Onset of action is dose-dependent, around 2-3 min, with peak effect within 3-5
min. Recovery begins in 20-35 min when anesthesia is balanced. Some metabolites
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are active. It undergoes rapid non-enzyme degradation in the bloodstream and
additional metabolism occurs via ester hydrolysis. It has a biphasic half-life, an
initial 2 min and a terminal 20 min.
INDICATIONS:
1. Drug of choice for neuromuscular blockade in patients with renal and/or
hepatic failure
2. Easing endotracheal intubation as an adjunct to general anesthesia
3. Relaxation of skeletal muscles during surgery or mechanical ventilation.
CONTRAINDICATIONS:
Hypersensitivity to atracurium besylate or its components
PRECAUTIONS:
1. Does not relieve pain
2. Reduce initial dosage and inject slowly (over 1-2 min) in patients in whom
substantial histamine release would be potentially hazardous (as in those
with clinically important cardiovascular diseases)
3. Maintenance of an adequate airway and respiratory support is critical.
4. Its metabolite, ladanosine, readily crosses the blood-brain barrier and
may cause seizures at high concentrations.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: flushing in 1-10%, bradycardia may be more common with atracurium
than with other neuromuscular agents since it has no clinically significant
effects on the heart rate to counteract the bradycardia produced by anesthetics;
RESPIRATORY: in less than 1% bronchial secretions and wheezing (generally
suggestive of histamine release); DERMATOLOGIC: erythema, itching, urticaria
in less than 1%
DRUG INTERACTIONS:
See Section 2.5.2 Neuromuscular Blockers
DOSAGE AND ADMINISTRATION:
Doses may have varied effects due to interpatient variability. Use ideal body
weight for obese patients.
CH 1 mo-2 yr: 0.3-0.5 mg/kg followed by 0.25 mg/kg maintenance doses
as needed to maintain neuromuscular blockade
CH > 2 yr to adults: 0.4-0.5 mg/kg, then 0.08-0.1 mg/kg 20-45 min after
intial dose to maintain neuromuscular block, followed by repeat
doses of 0.08-0.1 mg/kg at 15-25 min intervals; initial dose after
succinylcholine for intubation (balanced anesthesia) is 0.2-0.4 mg/kg
in adults
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Pre-treatment/priming: 10% of intubating dose given 3-5 min before initial
dose
Continuous infusion:
Surgery: initial 9-10 mcg/kg/min at initial signs of recovery from bolus
dose; block usually maintained at a rate of 5-9 mcg/kg/min under
balanced anesthesia
ICU: block usually maintained at a rate of 11-13 mcg/kg/min (rates may be
higher for pediatric patients)
NOTE: May be given undiluted as bolus IV injection. Administration via infusion
requires the use of infusion pump. Use infusion solutions within 24 h of
preparation. Need to monitor heart rate, blood pressure and respiratory rate,
degree of muscle relaxation, and renal (creatinine, BUN) and liver function
when in the ICU. Patients may find it difficult to talk because of head and neck
muscle blockade.
PREPARATIONS:
Inj: 10 mg/mL, 2.5 mL, and 5 mL ampul (IV) (as besylate)
Table 2.2 Drug Interactions
Potentiation

Antagonism

Anesthetics
Desflurane, sevoflurane,
enflurance and isoflurane >
halothane > nitrous oxide, narcotics
Antibiotics
Aminoglycosides
Polymyxins
Clinidamycin
Vancomycin
Magnesium Sulfate
Antiarrhythmics
Quinidine
Procainamide
Bretylium
Possibly lidocaine
Diuretics
Furosemide
Mannitol
Amphotericin B (due to hypokalemia)
Local anesthetics
Dantrolene (directly depress skeletal
muscles)
Beta-agonists
Beta-blockers
Calcium channel blockers
Ketamine
Lithium
Succinylcholine (when administered prior
to non-depolarizing NMB agents)
Ciclosporin

Calcium
Carbamazepine
Phenytoin
Steroids (chronic administration)
Theophylline
Anticholinesterase*
Neostigmine
Pyridostigmine
Edrophonium
Echothiophate ophthalmic solution
Caffeine
Azathioprine

* can prolong the effects of acetylcholine
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PANCURONIUM (1)

Dose-dependent onset of action of 3-5 min and clinically effective block may
last for 60-100 min following dose of 0.06-0.1 mg/kg. It is 87% protein bound and
30-45% is metabolized in the liver. 55-70% is excreted unchanged in the urine and
small amounts in bile. Half-life (t ½) is 107-169 min. In renal failure, elimination t ½
is doubled, plasma clearance is reduced and rates of recovery sometimes slower.
In hepatic or biliary tract disease, elimination t ½ is doubled, plasma clearance is
reduced, recovery time is prolonged, volume of distribution is increased (50%) and
results in a slower onset, higher initial dosage and prolongation of neuromuscular
blockade.
INDICATIONS:
1. Drug of choice for neuromuscular blockade except in patients with renal or
hepatic failure and cardiovascular instability, or in situations not suited for
its long duration of action
2. Adjunct to general anesthesia to facilitate endotracheal intubation and to
relax skeletal muscles during surgery
3. Facilitate mechanical ventilation in ICU patients
CONTRAINDICATIONS:
Hypersensitivity to pancuronium bromide or any of its components
PRECAUTIONS:
1. Use with caution in patients with poor renal perfusion or kidney disease
2. Does not relieve pain or produce sedation
3. See Precautions in Section 2.5.2 Neuromuscular Blockers
4. Certain conditions may result in potentiation, antagonism or prolongation
of neuromuscular blockade (see tables).
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: in 1-10%, elevated pulse rate, tachycardia, elevated blood pressure,
hypertension, in less than 1%, circulatory collapse; DERMATOLOGIC: itching and
rash in 1-10%; skin flushing in less than 1%; erythema; GIT: excessive salivation
in 1-10%; RESPIRATORY: in less than 1%, bronchospasm; wheezing; OTHERS:
edema, hypersensitivity reaction, profound muscle weakness; burning sensation
along the vein
DRUG INTERACTIONS:
See Drug Interactions in Section 2.5.2 Neuromuscular Blockers
DOSAGE AND ADMINISTRATION:
Doses may have varied effects due to interpatient variability. Use ideal body
weight for obese patients.
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Surgery:
Neonates, < 1 mo
Test dose: 0.02 mg/kg to measure responsiveness
Initial: 0.03 mg/kg/dose repeated twice at 5-0 min intervals as needed
Maintenance: 0.03-0.09 mg/kg/dose every 30 mins to 4 h as needed
IN >1 mo, CH, A
Initial: 0.04-0.1 mg/kg or 0.05 mg/kg after initial dose of succinylcholine
for intubation
Maintenance: 0.01 mg/kg 60-100 min after initial dose and then 0.01
mg/kg every 25-60 min
Pre-treatment/priming: 10% of intubating dose given 3-5 min before
initial dose
ICU: 0.05-0.1 mg/kg bolus followed by 0.8-1.7 mcg/kg/min once initial recovery
from bolus is observed or 0.1-0.2 mg/kg every 1-3 h.
NOTE: Incompatible with diazepam when administered at a Y-site injection.
Monitor degree of muscle relaxation, vital signs and renal and hepatic functions.
Dosing adjustment in renal impairment:
Creatinine clearance (ClCr) 10-50 mg/min: administer 50% of dose
Creatinine clearance (ClCr) <10 mg/min: do not use
PREPARATION:
Inj: 2 mg/mL, 2 mL ampul (IM, IV), as bromide

VECURONIUM (1)

An intermediate acting agent with duration of action of 20-35 min. It is 1.2-1.7
times as potent as pancuronium and 4-5 times more potent than atracurium. It
has little histamine releasing activity and exhibits minimal cardiovascular effects.
It tends to be more dependent on biliary excretion or hepatic metabolism for its
excretion.
INDICATIONS/CONTRAINDICATIONS:
See Section 2.5.2 Neuromuscular Blockers
PRECAUTIONS:
1. Severely obese patients
2. Severe electrolyte imbalance, debilitated patients
3. Hepatic or renal dysfunction
4. Myasthenia gravis
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Mild and infrequent extension of usual pharmacologic actions of the drug
DRUG INTERACTIONS:
See Section 2.5.2 Neuromuscular Blockers
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See tables in Introduction to Section 2.5.2.2 Non-depolarizing Neuromuscular
Blockers
DOSAGE AND ADMINISTRATION:
IV injection: Initial intubating dose: 0.08-0.1 mg/kg
Intermittent or maintenance dose: 0.008-0.012 mg/kg
IV infusion: initial dose: 0.1 mg/kg/min
Intermittent or maintenance dose: 0.008-0.012 mg/kg/min
PREPARATIONS:
Inj: freeze-dried powder, 4 mg/mL ampul + 1 mL solvent (IV) (as bromide)
freeze-dried powder, 10 mg vial (IV) (as bromide)

▼Mivacurium (1)

This is a short-acting, non-depolarizing agent that takes effect in 1.5-3.0
min (dose-dependent). It undergoes rapid hydrolysis by plasma cholinesterase.
Clinically effective block may last for 12-20 min and spontaneous recovery is 95%
complete in 25-30 min. The duration of action is shorter in children and prolonged
in the elderly. Its active isomers have a half-life of 2 min. The action is reversible
with plasma cholinesterase inhibitors such as edrophonium, neostigmine and
physostigmine.
INDICATIONS:
See Section 2.5.2 for Indications of Neuromuscular Blockers
CONTRAINDICATIONS:
See Section 2.5.2 on Contraindications to Neuromuscular Blockers
Also, use of multi-dose vials in patients with allergy to benzyl alcohol
PRECAUTIONS:
See Section 2.5.2 on Precautions for Use of Neuromuscular Blockers
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: hypotension, bradycardia, tachycardia; DERMATOLOGIC: flushing of
the face, cutaneous edema, rash; PULMONARY: hypoxemia, wheezing; OTHERS:
dizziness, endogenous histamine release, muscle spasm, local injection site
reaction
DRUG INTERACTIONS:
See Section 2.5.2 Neuromuscular Blockers
See Table 2.2 Drug Interactions
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DOSAGE AND ADMINISTRATION:
Dose to effect; doses will vary due to interpatient variability; use ideal body
weight for obese patients.
CH (2-12 yr): 0.2 mg/kg IV followed by average infusion rate of 14 mcg/kg/
min (range is 5-31 mcg/kg/min) upon evidence of spontaneous
recovery from initial dose
A: initial 0.15-0.25 mg/kg IV bolus followed by maintenance doses of 0.1 mg/
kg at approximately 15 min intervals; for prolonged neuromuscular block,
initial infusion of 9-10 mcg/kg/min is used upon evidence of spontaneous
recovery from initial dose, usual infusion rate of 6-7 mcg/kg/min (range 1-15
mcg/kg/min) under balanced anesthesia; initial dose after succinylcholine
for intubation (balanced anesthesia) is 0.1 mg/kg
Pre-treatment/priming: 10% of intubating dose given 3-5 min before initial
dose
PREPARATION:
Inj: 2 mg/mL, 5 mL ampul (IV), (as chloride)

▼Rocuronium (1)

It has a dose dependent onset of action of 1-1.5 min and clinically effective block
may last for 31-67 min after the usual dose. The drug undergoes minimal hepatic
metabolism and is primarily excreted in the bile. A portion is excreted unchanged
in the urine. Its half-life is 60-70 min. Its action is reversed by anticholinesterase
agents.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS:
See Section 2.5.2 Neuromuscular Blockers
See Tables 1.1 Clinical conditions affecting neuromuscular blockade and
Table 2.2 Drug interactions
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: transient hypertension or hypotension, abnormal EKG, arrhythmias,
tachycardia; RESPIRATORY: bronchospasm, rhonchi, wheezing; GIT: nausea,
vomiting; DERMATOLOGIC: rash, pruritus, injection site reaction; OTHERS:
edema, hiccups
DRUG INTERACTIONS:
See Section 2.5.2 Neuromuscular Blockers
See Table 2.2 Drug interactions
DOSAGE AND ADMINISTRATION:
Administer IV
Doses will vary due to interpatient variability; use ideal body weight for obese
patients.
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Surgery:
CH:

Initial: 0.6 mg/kg under halothane anesthesia
Maintenance: 0.075-0.125 mg/kg upon return of T1 (defined
as 3 twitches of train-of-four on a peripheral nerve
stimulator) to 25% of control or upon early evidence
of early recovery from intubating dose
Adults:
Tracheal intubation: initial 0.6 mg/kg
Maximum 0.9-1.2 mg/kg may be given under opioid/nitrous oxide/
oxygen anesthesia
Maintenance: 0.1, 0.15 and 0.2 mg/kg administered upon return of
T1 to 25% of control or upon early evidence of early
recovery from intubating dose
Rapid sequence intubation: 0.6-1.2 mg/kg in appropriately premedicated and
anesthesized patients.
Continuous infusion: 10 mcg/kg/min only after early evidence of spontaneous
recovery (range of 416 mcg/kg/min).
ICU: 10 mcg/kg/min; adjust dose to maintain appropriate degree of
neuromuscular blockade.
PREPARATIONS: (as bromide)
Inj: 10 mg/mL, 2.5 mL vial (IV)
10 mg/mL, 5 mL ampul (IV)
10 mg/mL, 10 mL ampul (IV)

References:
1. Primer on the Rheumatic Diseases, 12th Edition. Klippel JH, Crofford LJ, Stone
JH, Weyand CM (eds). Arthritis Foundation, Georgia, USA. 2003
2. Manual of Rheumatology and Outpatient Orthopedic Diseases: Diagnosis and
Therapy, 4th edition. Paget SA, Gibofsky A, Beary JF (eds). Lippincott Williams and
Wilkins, Philadelphia, USA. 2000
3. Drug Information Handbook, 9th edition. Lacy CF, Armstrong LL, Goldman MP,
Lance LL (eds). Lexicomp, Inc. Ohio, USA. 2001
4. Current Neurologic Drugs, 3rd edition. Rowland LP (ed). Lippincott Williams and
Wilkins, Philadelphia, USA. 2000
5. Philippine National Drug Formulary: Essential Drugs Monographs, 2nd edition.
1997.
6. http://www.netdoctor.co.uk/medicines/100003381.html
7. http://www.biam2.org/www/Sub3067.html
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3.0 ANTI-INFECTIVES
3.1 ANTIBACTERIALS

PRECEPTS TO BE CONSIDERED BEFORE STARTING THERAPY
1. Establish a presumptive diagnosis of bacterial infection and if possible,
a specific etiologic diagnosis. Viral infections should not be treated with
antibiotics. There are few viral infections responsive to anti-viral therapy.
2. Samples of blood and/or body fluids and discharges should be taken for
gram-staining, and whenever possible, culture and sensitivity test.
3. An up-to-date knowledge of prevalent organisms and their current
susceptibility is of great help in empirically choosing an antibacterial drug
before bacteriological confirmation is available.
4. The choice of a suitable antibiotic, the dose, route and duration of therapy
will depend on three factors:
4.1 Suspected/proven causative organism and its susceptibility pattern
4.2 Host/patient factors such as:
4.2.1 Age
4.2.2 Nature, severity and site of infection
4.2.3 History of allergy and other concomitant diseases
4.2.4 Renal and hepatic functions
4.2.5 Immunologic status
4.2.6 Genetic factors
4.2.7 Pregnancy and lactation
4.3 Drug factors such as:
4.3.1 Antimicrobial spectrum and antibacterial efficacy
(pharmacodynamics)
4.3.2 Pharmacokinetics
4.3.3 Adverse effects
4.3.4 Drug interactions
4.3.5 Cost of therapy
4.3.6 Stability at anticipated local conditions, acceptability, ease and
accuracy of dosing
Rules of Thumb
Some basic principles that should serve as guide to antimicrobial therapy:
1. Choose the agent with:
1.1 the narrowest spectrum which will cover the likely or proven
pathogen(s);
1.2 the least expensive if efficacy and safety are otherwise equal;
1.3 the lowest incidence of, or least serious adverse reactions.
2. Avoid the use of:
2.1 topical antimicrobials- topical antiseptics often suffice except for
proven indications such as vaginitis, conjunctivitis and impetigo;
2.2 antimicrobial combinations except in specific proven circumstances
(tuberculosis, streptococcal endocarditis, serious Pseudomonas
aeruginosa infections, neonatal sepsis, etc.)
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2.3 prophylactic antibiotics, unless they are proven to be of benefit (e.g.,
post-exposure prophylaxis meningococcemia and anthrax)
(Turnidge J. Principles of Appropriate Prescribing of Antimicrobials. Australian
Journal of Hospital Pharmacy, 1994;24:533-536)

3.1.1 Aminoglycosides
WARNING
1.
2.

Narrow margin of safety; potentially ototoxic and nephrotoxic.
Neuromuscular blockade and respiratory paralysis may occur
following rapid IV bolus, topical instillation in vast surfaces (as in
intraperitoneal lavage), and even oral administration, especially in
a setting of myasthenia gravis or concurrent use of succinylcholine
and other neuromuscular blockers.

Aminoglycosides are bactericidal against many aerobic gram-negative
organisms, S. aureus, S. pneumoniae, Streptococcus Group A, B, C, and G.
They are ineffective against anaerobes and in an acidic pH. These drugs attach
to polysomes and interfere with protein synthesis by causing misreading and
premature termination of translation of mRNA. Gentamicin, tobramycin, netilmicin
and amikacin are effective against Pseudomonas aeruginosa but local data from
the 2004 DOH antimicrobial surveillance data shows 27%, 23%, 22%, and 18%
resistance respectively. Streptomycin in combination with other agents is reserved
for the treatment of tuberculosis and other susceptible mycobacterial infections,
enterococcal endocarditis, plague, tularemia and brucellosis. Kanamycin is used
as an alternative to streptomycin in drug-resistant M. tuberculosis.
Aminoglycosides are poorly absorbed in the GIT except in those with inflammatory
bowel disease or liver failure, but are rapidly absorbed after IM administration. They
are primarily distributed into the extracellular fluid and have poor penetration into
the CSF even in the presence of inflammation. Aminoglycosides readily penetrate
into the perilymph of the middle ear and crosses the placenta with small amounts
found in breastmilk. More than 95% of the drug is excreted unchanged in the urine
via glomerular filtration within 24 h. Clearance is dependent on renal function and
age. Dosage must be individualized based on ideal weight.
Due to its concentration-dependent bacterial killing, once daily dosing has
been accepted as the standard of care in adult patients and is gaining acceptance
in the pediatric age group. Thus it is advantageous to have high peak serum
concentrations allowing trough levels to fall to unmeasurable levels decreasing the
risk of nephrotoxicity. Exceptions to this dosing regimen include the following:
1. Those with ascites
2. Those with burns >20% body surface area
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3.
4.
5.
6.
7.

Pregnant patients
Patients undergoing dialysis
Patients treated for suspected or documented endocarditis
Patients treated for staphylococcal and enterococcal infections
When aminoglycoside therapy is used for synergy

Acetylating, phosphorylating or adenylating enzymes produced by bacteria
that inactivate the drug cause resistance to aminoglycosides. The specific
activities are highly variable thus antibiotic susceptibility tests must be done for all
aminoglycosides separately.
INDICATIONS:
1. Urinary tract infection in hospitalized patients wherein gram-negative
bacilli is suspected
2. Combination therapy with a penicillin or a cephalosporin and/or antianaerobes in the following:
2.1 Empiric therapy for serious infections; e.g., neonatal sepsis, febrile
neutropenia, nosocomial infections
2.2 Mixed infections (aerobic and anaerobic); e.g., peritonitis from
ruptured viscus
2.3 Infective bacterial endocarditis
2.4 Systemic Pseudomonas aeruginosa infections
2.5 Acute cholangitis
The choice of the particular aminoglycoside depends on the sensitivity pattern
of the microorganisms suspected or isolated and cost of therapy.
CONTRAINDICATION:
Hypersensitivity to any aminoglycoside or any component
PRECAUTIONS:
1. Do not give as rapid IV bolus; administer in 30-60 min IV infusion.
2. Monitor patients on parenteral aminoglycosides for renal toxicity with
periodic urinalysis and determination of creatinine.
3. Administer other antibiotics such as penicillin at least one hour before or
after an aminoglycoside dose.
4. Monitor serum levels specially in critically ill patients and those with renal
failure. Peak serum level should be drawn 30 min after a 30 min IV infusion
or 45-60 min after IM dose, trough levels immediately prior to the next
dose.
5. Modify dose/frequency of administration in the presence of renal
impairment.
6. Avoid use during pregnancy.
PREGNANCY RISK CATEGORY: D
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ADVERSE REACTIONS:
OTIC: ototoxicity; RENAL: nephrotoxicity; NEUROMUSCULAR: neuromuscular
blockade, tremor, paresthesia, weakness; CNS: headache, fever, weakness,
drowsiness; DERMATOLOGIC: rash; GIT: nausea, vomiting; HEMATOLOGIC:
eosinophilia, anemia
DRUG INTERACTIONS:
1. Increased nephrotoxicity with vancomycin, cephalosporins, cisplatin,
polymyxin B, or furosemide
2. Increased ototoxicity with loop diuretics and vancomycin
3. Increased neuromuscular blockade with magnesium sulfate, neuromuscular
blocking agents and general anesthetics.
4. Inactivation of aminoglycosides by cephalosporins and penicillins in
patients with renal failure.
5. High concentrations of carbenicillin and ticarcillin may diminish
aminoglycoside effect when mixed or administered close to each other.

AMIKACIN

A parenteral aminoglycoside resistant to many enzymes that degrade gentamicin
and netilmicin making it the broadest spectrum of all the aminoglycosides. Thus it
should be a reserved drug for suspected or confirmed resistant infections. The
Antimicrobial Resistance Surveillance 2004 shows 5% resistance of E. coli, 11%
resistance of Klebsiella, 10% resistance of Enterobacter, and 18% resistance of
Pseudomonas aeruginosa to amikacin.
Therapeutic concentrations: peak 20-30 mcg/mL; trough <10 mcg/mL. Toxic
concentrations: peak >35 mcg/mL; trough >10 mcg/mL
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.1 Aminoglycosides
DOSAGE AND ADMINISTRATION (ideal body weight except in neonates):
A: 15-20 mg/kg/d div q12h or once daily IM or slow IV infusion over 30 min
IN and CH: 15-22.5 mg/kg/d div q8h or once daily IM or slow IV infusion over
30 min; max dose: 24 g/d
NB: 0-4 wk, <1200 g: 7.5 mg/kg/dose q18-24h IM or slow IV infusion over 30
min
<7 d: 1200-2000 g: 7.5 mg/kg/dose q12h IM or slow IV infusion over 30
min
> 2000 g: 7.5-10 mg/kg/dose q12h IM or slow IV infusion over 30
min
>7 d: 1200-2000 g: 7.5 mg/kg/dose q8-12h or 15 mg/kg/ once daily IM or
slow IV infusion over 30 min
> 2000 g: 10 mg/kg/dose q8h or 30 mg/kg once daily IM or slow IV
infusion over 30 min
Final concentration of IV infusion should not exceed 25 mg/mL.
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PREPARATIONS:
Inj: 50 mg/mL, 100 mg/mL, 125 mg/mL, and 250 mg/mL, 2 mL ampul/vial (IM,
IV) (as sulfate)
100 mg, 250 mg and 500 mg vial (IM, IV) (as sulfate)

GENTAMICIN

In areas where approximately 95% or more of aerobic gram-negative isolates
remain susceptible, this drug is still the aminoglycoside of choice even for the
treatment of nosocomial sepsis in combination with a beta-lactam antibiotic.
Emergence of resistant organisms in some hospitals has become a serious problem
and may limit the use of this agent. The 2004 DOH Antimicrobial Resistance
Surveillance Program shows 19% resistance of E.coli, 25% resistance of Klebsiella,
22% resistance of Enterobacter, and 27% resistance of Pseudomonas aeruginosa
to gentamicin.
Therapeutic concentrations: peak 4-10 mcg/mL; trough <2 mcg/mL. Toxic
concentrations: peak >10 mcg/mL; trough >2 mcg/mL. Peak values are 2-3 times
greater with once daily dosing regimens
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.1 Aminoglycosides.
DOSAGE AND ADMINISTRATION:
(Dosages shall be based on ideal body weight except in neonates)
A: 4-6 mg/kg/d div q8h or once daily by slow IV infusion over 30-60 min
IN and CH: 3-7.5 mg/kg/d div q8h or 5-6 mg/kg once daily IM or slow IV infusion
over 30-60 min
NB: 0-4 wk, <1200 g: 2.5 mg/kg/dose q18-24h IM or slow IV infusion over 3060 min
<7 d: 1200-2000 g: 2.5 mg/kg/dose q12-18h IM or slow IV infusion over
30-60 min
>2000 g: 2.5 mg/kg/dose q12h IM or slow IV infusion over 30-60
min
>7 d: 1200-2000 g: 2.5 mg/kg/dose q8-12h or 5 mg/kg once daily IM or
slow IV infusion over 30 min
>2000 g: 2.5 mg/kg q8h or 5 mg/kg once daily IM or slow IV infusion
over 30 min
Final concentration of IV infusion should not exceed 10 mg/mL.
PREPARATIONS:
Inj: 10 mg/mL, 1 mL ampul, and 2 mL vial (IM, IV) (as sulfate)
40 mg/mL, 1 mL, 1.5 mL, and 2 mL ampul/vial (IM, IV) (as sulfate)

Netilmicin

This drug has the same antimicrobial action as other aminoglycosides and may
be more resistant to many enzymes produced by some gram-negative bacteria
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than gentamicin but to a lesser degree than amikacin. The 2004 DOH Antimicrobial
Resistance Surveillance Program reported 22% resistance of Pseudomonas
aeruginosa.
Therapeutic concentrations: peak 6-12 mcg/mL; trough <2 mcg/mL. Toxic
concentrations: peak > 16 mcg/mL; trough >2 mcg/mL
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.1 Aminoglycosides.
DOSAGE AND ADMINISTRATION:
(Dosages shall be based on ideal body weight except in neonates)
>12 yr: 4-7 mg/kg/d div q8h or once daily IM or slow IV infusion over 30-60
min
6 wk-12 yr: 4-7 mg/kg/d div q8h or once daily IM or slow IV infusion over 30-60
min
NB: <7 d: <1500 g: 3 mg/kg/dose q24h IM or slow IV infusion over 30-60 min
1500-2000 g: 2.5 mg/kg/dose q18h IM or slow IV infusion over 3060 min
>2000 g: 2.5 mg/kg/dose q12h IM or slow IV infusion over 30- 60
min
>7 d: <27 wk postconception: 3 mg/kg/dose q36h IM or slow infusion over
30-60 min
27-30 wk postconception: 2.5 mg/kg/dose q24h IM or slow IV
infusion over 30-60 min
30-34 wk postconception: 2.5 mg/kg/dose q18h IM or slow IV
infusion over 30-60 min
34-38 wk postconception: 2.5 mg/kg/dose q12h IM or slow IV
infusion over 30-60 min
>38 wk postconception: 2.5 mg/kg/dose q8h IM or slow IV infusion
over 30-60 min
PREPARATIONS:
(as sulfate)
Inj: 25 mg/mL, 2 mL ampul (IM, IV)
50 mg/mL, 2 mL vial (IM, IV)
100 mg/mL, 1.5 mL and 2 mL ampul/vial (IM, IV)
75 mg/mL, 2 mL ampul (IM, IV)

3.1.2 Aminocyclitol
Spectinomycin (2)

This drug is an aminocyclitol that is an inhibitor of protein synthesis. It
is bacteriostatic for many gram-negative bacteria and is inferior to the other
aminoglycosides in this respect but is bactericidal for N. gonorrheae. Its distribution
into saliva is poor thus it should not be used for pharyngeal gonorrhea.
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Spectinomycin is poorly absorbed in the GIT but is rapidly absorbed by the
IM route. Only 1% of the isolates of N. gonorrhea gathered during the 2004
DOH Antimicrobial Resistance surveillance were resistant to spectinomycin.
Spectinomycin is not effective against syphilis or chlamydial infections and
additional therapy for these infections should be given concomitantly.
INDICATIONS:
Alternative drug for the treatment of uncomplicated anogenital gonorrhea and
gonococcal conjunctivitis caused by penicillin resistant organisms, or in penicillin
allergic patients.
CONTRAINDICATION:
Hypersensitivity to spectinomycin or any component
PRECAUTION:
Reconstitute the drug with the supplied diluent only.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache, dizziness, fever; DERMATOLOGIC: urticaria; GIT: nausea;
HEMATOLOGIC: anemia; HEPATIC: increased AST and ALT; RENAL: increased
BUN and creatinine; OTHERS: pain at injection site, anaphylaxis
DOSAGE AND ADMINISTRATION:
Uncomplicated gonococcal infections:
>45 kg: 2 g deep IM as single dose
<45 kg: 40 mg/kg deep IM single dose
PREPARATION:
Inj: 2 g vial (IM)

3.1.3 Carbapenems

Being beta-lactams, these drugs inhibit bacterial cell wall synthesis.
Carbapenems exhibit time dependent killing wherein the highest bacterial
eradication rates are observed when the length of time the plasma level is 4x
above the MIC exceed 40-50% of the dosing interval. It is presently the broadest
spectrum of beta-lactams with bactericidal activity against gram-positive, gramnegative and anaerobic bacteria, including many which produce beta-lactamases.
These drugs have activity against gram-positive cocci including most streptococci,
staphylococci, although variable activity against MRSA. It has moderate activity
against Enterococus faecalis but most E. faecium are resistant. It is very active
against many Enterobacteriaceae including Citrobacter, Enterobacter, E. coli,
Klebsiella Salmonella and Shigella. It has good activity against Pseudomonas
aeruginosa, and Acinetobacter. Many anaerobic bacteria including Bacteroides
fragilis are susceptible to carbapenems.
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Carbapenems are poorly absorbed from the GIT and must be given parenterally.
It is widely distributed in the body such as into tissue fluids, bone and pleural
fluid. It reaches low concentrations in the CSF but increases if the meninges are
inflamed.
Its use should be reserved for serious, polymicrobial infections and more
resistant gram-negative infections.
INDICATIONS:
1. Documented multidrug resistant gram-negative infections due to organisms
proven or suspected to be susceptible to carbapenems.
2. Polymicrobial infections (e.g., mixed aerobic and anaerobic infections) in
which other agents have insufficient activity or are contraindicated due to
toxic potential.
CONTRAINDICATION:
Hypersensitivity to carbapenems or any component
PRECAUTIONS:
1. Decrease dosage in patients with renal impairment.
2. Avoid use of imipenem-cilastatin in patients with seizures.
3. Avoid use in patients with allergy to any beta-lactam antibiotic
4. Not recommended for MRSA infections nor as monotherapy for serious
Pseudomonas and enterococcal infections.
5. Prolonged use may result in superinfection.
ADVERSE REACTIONS:
GIT: diarrhea, nausea, vomiting, pseudomembranous colitis, oral candidiasis;
CNS: seizures, hallucination, confusion; DERMATOLOGIC: rash, pruritus;
HEMATOLOGIC: eosinophilia, positive direct Coombs’ test, hemolytic anemia,
thrombocytopenia; HEPATIC: transient elevation of AST, ALT; CVS: phlebitis,
hypotension; OTHERS: emergence of resistant strains of P. aeruginosa
DRUG INTERACTIONS:
1. Increased effect/toxicity with probenecid
2. With aminoglycosides carbapenems may have an additive or synergistic
effect.
3. Concurrent administration of imipenem + cilastatin and ganciclovir may
potentiate seizures.

Imipenem + cilastatin (3)

Imipenem is excreted in the urine and undergoes partial metabolism in the
kidneys by dehydropeptidase I, an enzyme of the renal tubules, to an inactive,
nephrotoxic metabolite. When administered with cilastatin, a dehydropeptidase
inhibitor, there is an increase in urinary concentrations of imipenem. Cilastatin does
not affect serum concentrations of imipenem. Do not use in patients with seizures
or CNS infections.
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INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS:
See Section 3.1.3 Carbapenem
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 1- 4 g/d div q6-8h by slow IV infusion over 30-60 min
IN ≥ 1 mo and CH: 60-100 mg/kg/d div q6h IM or slow IV infusion over 30-60
min; max dose: 4 g/d
NB: 0-4 wk, <1200 g: 25 mg/kg/dose q12h IM or slow IV infusion over 30-60
min
≤ 7 d: 25 mg/kg/dose q12h IM or slow IV infusion over 30-60 min
> 7 d: 25 mg/kg/dose q8h IM or slow IV infusion over 30-60 min
Final concentration should not exceed 5 mg/mL; do not mix physically or add
to other drugs
Preparation:
Inj: 500 mg imipenem + 500 mg cilastatin per vial (IV infusion) (as sodium
salt)

▼Meropenem (3)

This drug is a broad spectrum bactericidal beta-lactam with similar activity as
that of imipenem. Meropenem is more stable to renal dehydropeptidase I than
imipenem thus coadministration with cilastatin is not required. Meropenem may
have less potential to induce seizures than imipenem. It is also slightly more active
than imipenem against Enterobacteriaceae and slightly less active against grampositive bacteria. Clinical experience has demonstrated therapeutic equivalence
with imipenem. Safety and efficacy of meropenem has been established in pediatric
patients and well as in patients with CNS infections.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS:
See Section 3.1.3 Carbapenem
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
>50 kg: 1.5 g-2 g/d div q8h by IV push over 3-5 min or IV infusion over 15-30
min; meningitis: 6 g/d div q8h
3 mo -12 yr: 60 mg/kg/d div q8h by IV push over 3-5 min or IV infusion over
15-30 min; meningitis: 120 mg/kg/d div q8h; max dose: 6 g/d
NB: < 7 d: 20 mg/kg/dose q12h by IV push over 3-5 min or IV infusion over
15-30 min
> 7 d: 1200-2000 g: 20 mg/kg/dose q12h by IV push over 3-5 min or IV
infusion over 15-30 min
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>2000 g: 20 mg/kg/dose q8h by IV push over 3-5 min or IV infusion
over 15-30 min
PREPARATIONS:
Inj: 500 mg and 1 g vial (IV)

3.1.4 Cephalosporins

These are semisynthetic antibiotics derived from cephalosporin C.
Cephalosporins exhibit time dependent killing wherein the highest bacterial
eradication rates are observed when the length of time of plasma level is 4x above
the MIC exceed 40-50% of the dosing interval. Bacterial killing occurs by inhibiting
cell wall synthesis. They are selectively toxic with a wide margin of safety.
Cephalosporins are usually classified by generations of which the general
features are based on their antibacterial activity. The first generation cephalosporins
have good activity against a broad spectrum of gram-positive pathogens
with only modest activity against gram-negative organisms. Sensitive grampositive organisms include various Streptococci spp. and methicillin-sensitive
Staphylococcus aureus. The second generation cephalosporins have increased
activity against Haemophilus influenzae and gram-negative enteric bacilli except
Pseudomonas aeruginosa, but are less active than the third generation agents.
The first and second-generation cephalosporins are not recommended for CNS
infections because they do not cross the blood brain barrier. The third generation
cephalosporins cross the blood brain barrier especially when it is inflamed. They
are generally less active than first-generation agents against gram-positive
cocci, but they are much more active against the Enterobacteriaceae including
beta-lactamase-producing strains. Ceftazidime and cefoperazone are also active
against Pseudomonas aeruginosa but are best combined with anti-pseudomonal
aminoglycosides for systemic infections. Fourth generation cephalosporins are
similar to the third generation cephalosporins in many aspects but it is more resistant
to hydrolysis by chromosomal beta-lactamases and some extended spectrum betalactamases that inactivate many of the 3rd generation cephalosporins. It has good
activity against gram-positive and gram-negative organisms. Enterococci, MRSA
and Listeria monocytogenes are resistant to all generations of cephalosporins.
Cephalosporins combined with aminoglycosides carry a greater risk of
nephrotoxicity than with the penicillins and aminoglycoside combination.
Cephalosporins are often prescribed for patients allergic to the penicillin but cross
reactivity may occur in 3-20% of patients.
The cephalosporins are eliminated unchanged mainly thru the kidneys by
glomerular filtration and tubular secretion except ceftriaxone, which is eliminated
by both renal and hepatic pathways; and cefoperazone, which is eliminated mainly
by the hepatobiliary route.
CONTRAINDICATION:
Hypersensitivity to any of the cephalosporins
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PRECAUTIONS:
1. Use with caution in penicillin allergic patients
2. Avoid alcohol or alcohol containing medications in patients receiving
cefoperazone, cefamandole, moxalactam because of their disulfiram-like
effect.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: rash; GIT: nausea, vomiting, pseudomembranous colitis,
diarrhea especially with cefoperazone, cramps; CNS: dizziness, headache, fatigue,
fever; HEMATOLOGIC: transient neutropenia, eosinophilia; hypoprothrombinemia
and hemorrhage with cefoperazone, cefamandole or moxalactam, platelet
dysfunction, hemolytic anemia; HEPATIC: transient elevation of liver enzymes;
ALLERGIC REACTIONS: serum sickness-like syndrome with prolonged parenteral
administration and with cefaclor, toxic epidermal necrolysis.
DRUG INTERACTIONS:
Increased nephrotoxicity with probenecid, ethacrynic acid, furosemide,
gentamicin and vancomycin
Disulfiram-like reaction with alcohol ingestion with cephalosporins with methyltetrazole-thiol (MTT) side chain; e.g., cefamandole, cefoperazone, moxalactam
and cefotetan.
High dose heparin, oral anticoagulants and other drugs that affect hemostasis
may increase the risk of hemorrhage with cephalosporins with MTT side chain.
First Generation Cephalosporins
These cephalosporins are the most active against gram-positive cocci but
enterococci are resistant. These drugs are used mainly as backup drugs for
the treatment of gram-positive infections because their gram-negative spectrum
is limited. The DOH Antimicrobial Resistance Surveillance for 2004 show high
resistance of 1st generation cephalosporins for common Enterobacteriaceae (43%
for E.coli, 43% for Klebsiella and 72% for Enterobacter)

CEFALEXIN

This drug is intended for oral administration because cephalexin is almost
completely absorbed from the GIT. This drug is less active than the other firstgeneration cephalosporins against penicillinase-producing staphylococci. It is not
metabolized and more than 90% is excreted in the urine.
INDICATIONS:
Alternative drug to the penicillins in the following:
1. Skin and soft tissue infections due to staphylococci and/or streptococci
2. Urinary tract infections caused by pathogens susceptible to cefalexin or
which occur in pregnancy
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CONTRAINDICATIONS/ PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.4 Cephalosporins.
DOSAGE AND ADMINISTRATION:
A: 1-4 g/d div q6-8h; max dose: 4 g/d
CH: 25-50 mg/kg/d div q6-8h PO; max dose: 4 g/d
PREPARATIONS:
Oral: 250 and 500 mg capsule (as monohydrate), 1 g tablet (as monohydrate)
100 mg/mL granules/powder for drops, 10 mL and 15 mL (as
monohydrate)
125 mg/5 mL granules/powder for syrup/suspension, 30 mL and 60 mL
(as monohydrate)
250 mg/5 mL granules/powder for syrup/suspension, 30 mL and 60 mL
(as monohydrate)

CEFAZOLIN

This is the preferred first-generation parenteral cephalosporin because of its
longer half-life, less irritant property and less tendency to nephrotoxicity. IM route is
relatively painless with excellent blood levels. It is well distributed to all body fluids
including bile, bones, pleural and joint fluid except the CSF. The drug is 80-100%
excreted unchanged via the kidney by glomerular filtration.
INDICATIONS:
1. Alternative to the penicillin G in the treatment of life threatening non-CNS
gram- positive infections; e.g., severe infections due to S. aureus and
Streptococcus pyogenes in patients allergic to penicillin G
2. Surgical chemoprophylaxis for cardiovascular, orthopedic, head and
neck, dental, gastroduodenal and biliary surgery; vaginal and abdominal
hysterectomy
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.4 Cephalosporins.
DOSAGE AND ADMINISTRATION:
A: 0.5-2 g every 6-8 h IM or slow IV infusion over 30 min; max dose: 12 g/d
Bacterial endocarditis prophylaxis for dental and upper respiratory
procedures in penicillin allergic patients: 1 g 30 min before procedure
Perioperative prophylaxis: 1 g 30-60 min prior to surgery; 0.5-1 g q8h for 24
h postoperatively depending on the procedure
IN and CH: 50-100 mg/kg/d div q6-8h IM or slow IV infusion over 30 min; max
dose 6 g/d
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Bacterial endocarditis prophylaxis for dental and upper respiratory
procedures in penicillin allergic patients: 25 mg/kg 30 min before procedure;
max dose 1 g
NB: <1200 g, 0-4 wk: 20 mg/kg/dose q12h IM or slow IV infusion over 30 min
1200-2000 g, 0-4 wk: 20 mg/kg/dose q12h IM or slow IV infusion over 30
min
>2000 g, <7 d: 20 mg/kg/dose q12h IM or slow IV infusion over 30 min
> 7 d: 20 mg/kg/dose q8h IM or slow IV infusion over 30 min
PREPARATIONS:
Inj: 500 mg and 1 g vial (IM, IV) (as sodium salt)
Second Generation Cephalosporins
These drugs have similar or slightly less activity against gram-positive organisms
as compared to first generation cephalosporins but greater stability to hydrolysis
by beta-lactamases produced by gram-negative bacteria. The cefuroxime group
(e.g., cefuroxime, cefaclor) is more active against E. coli, K. pneumoniae, Proteus
mirabilis, H. influenzae, some enterobacter, Serratia, anaerobes, Neisseria but not
against Pseudomonas. The cephamycin group (e.g., cefoxitin), is less active than
the 1st generation against gram-positive aerobes but are active against Bacteroides
spp. including B. fragilis, also N. gonorrheae and some aerobic gram-negative
bacilli.

CEFOXITIN

This drug belongs to the cephamycin group (cephalosporin-like) with expanded
activity against gram-negative bacteria but not P. aeruginosa. Of all the current
available cephalosporins, it has the best activity against oral and bowel anaerobes.
It is a potent inducer of some chromosomal beta-lactmases, thus indiscriminate
use of this drug should be avoided.
Cefoxitin is poorly absorbed from the GIT and must be given either IM or IV. Its
plasma half life is about 45-60 min. It is widely distributed in the body such as into
tissue, pleural fluid, and bone. It does not reach therapeutic concentrations in the
CSF. It crosses the placenta and small quantities are found in breast milk. About
85% of a dose is excreted unchanged in the urine.
INDICATIONS:
1. Anaerobic infections outside the CNS; e.g., intra-abdominal abscesses
due to bowel perforation, pelvic infections etc.
2. Surgical chemoprophylaxis; e.g., colorectal, appendectomy
CONTRAINDICATIONS/ PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.2 Cephalosporins.
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DOSAGE AND ADMINISTRATION:
A: 1-2 g q6-8h; max dose: 12 g/d
Perioperative prophylaxis: 1-2 g 30-60 min prior to surgery followed by 1-2
g q6-8h for no more than 24 h after surgery
≥ 3 mo: 80-160 mg/kg/d div q6-8h IV push over 3-5 min or IV infusion over 3060 min; max dose: 12 g/d
Perioperative prophylaxis: 30-40 mg/kg 30-60 min prior to surgery followed
by 30-40 mg/kg/dose q6h for no more than 24 h after surgery
NB: 90-100 mg/kg/d div q8h IV push over 3-5 min or IV infusion over 30-60
min
PREPARATION:
Inj: 1 g vial (IM, IV) (as sodium salt)

CEFUROXIME

This is a second generation cephalosporin active against beta-lactamase
producing H. influenzae, S. aureus, S. pneumoniae and Klebsiella spp. Oral
absorption of cefuroxime axetil, a prodrug, is increased when given with or shortly
after food. Cefuroxime sodium is widely distributed after parenteral administration
including the brain. It is not recommended for the treatment of meningitis because
of the high failure rates due to delayed sterilization of the CSF. It does not have any
activity against Bacteroides fragilis. It is 50% protein bound and excreted primarily
unchanged by glomerular filtration and tubular secretion.
INDICATIONS:
Alternative drug for infections due to susceptible organisms such as in otitis
media, orbital cellulitis, urinary tract, skin and soft tissue, bone and joint infections
and post-splenectomy sepsis of unclear etiology.
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.2 Cephalosporins.
DOSAGE AND ADMINISTRATION:
A: 2-4 g/d div q8h IV push over 3-5 min or IV infusion over 15-30 min
A and Adol: 250-500 mg q12h PO
NB: 50-100 mg/kg/d div q12h IV push over 5 min or IV infusion over 15-30
min
CH: 100-150 mg/kg/d div q8h IV push over 3-5 min or IV infusion over 15-30
min; max dose: 6 g/d
>3 mo-12 yr: 20-30 mg/kg/d div q12h PO
PREPARATIONS:
Oral: 250 mg and 500 mg tablet (as axetil)
125 mg/5 mL granules for suspension 50 mL, 70 mL (as axetil)
125 mg/sachet and 250 mg/sachet granules for suspension (as axetil)
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Inj.: 250 mg and 750 mg vial (IM, IV)
1.5 g vial (IV infusion) (as sodium salt)
Third Generation Cephalosporins
These cephalosporins are even more stable to hydrolysis by beta-lactamases
than 2nd generation cephalosporins. They have a wider spectrum and greater
potency against gram-negative organisms especially for Enterobacteriaceae. Their
potency against gram-positive organisms is less than that of the 1st generation
cephalosporins although they have very good activity against Streptococci. These
drugs have no activity against Enterococci or Bacteroides fragilis and have adequate
penetration into the CSF except for cefoperazone. Their greatest utility is for treating
serious gram-negative bacillary infections including sepsis and meningitis when
microorganisms are resistant to customarily used drugs or when aminoglycosides
are contraindicated. This group is further subdivided into the antipseudomonal
group (e.g., ceftazidime and cefoperazone) and a second subgroup with limited
pseudomonal property (e.g., cefotaxime and ceftriaxone) which are active in vitro
against gram-positive organisms and are used for infections due to beta-lactamase
producing Proteus, Klebsiella, Serratia, H. influenzae, Enterobacter, N. gonorrheae
and S. typhi.
Abuse of 3rd generation cephalosporins may lead to resistance and those still
on patent are very expensive, thus their use must be restricted.

CEFTAZIDIME

This drug is poorly absorbed from the GIT and must be given either IM or IV. It
is widely distributed in the body such as into tissues, fluids, bone and pleural fluid. It
reaches therapeutic concentrations in the CSF when the meninges are inflamed.
Ceftazidime is the most active cephalosporin against P. aeruginosa. The
Antimicrobial Resistance Surveillance 2004 of the DOH shows a resistance of 16%
for Pseudomonas aeruginosa. It has poor activity against gram-positive organisms
and anaerobes.
INDICATIONS:
1. Suspected or documented susceptible P. aeruginosa infections, and
infections due to other susceptible aerobic gram-negative organisms.
2. Empiric therapy of febrile granulocytopenic patients usually in combination
with antipseudomonal aminoglycosides.
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.4 Cephalosporins
Additive or synergistic effect with aminoglycosides against some strains of
Enterobacteriaceae and P. aeruginosa
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DOSAGE AND ADMINISTRATION:
A: 1-2 g q8-12h IV push over 3-5 min or IV infusion over 15-30 min; max dose
6 g/d
IN and CH: 100-150 mg/kg/d div q8h IV push over 3-5 min or IV infusion over
15-30 min; meningitis: 150 mg/kg/d div q8h IV; max dose: 6 g/d
NB: <7 d <1200-2000 g: 50 mg/kg/dose q12h IV push over 3-5 min or IV
infusion over 15-30 min
>2000 g: 50 mg/kg/dose q8h IV push over 3-5 min or IV infusion over
15-30 min
>7 d: <1200-2000 g: 50 mg/kg/dose q8h IV push over 3-5 min or IV
infusion over 15-30 min
>2000 g: 50 mg/kg/dose q8h IV push over 3-5 min or IV infusion over
15-30 min
PREPARATIONS:
Inj: 250 mg, 500 mg and 1 g vial (IM, IV) (as pentahydrate)
2 g vial (IV infusion) (as pentahydrate)

CEFTRIAXONE

It is widely distributed in the body such as into tissues, fluids, bone and pleural
fluid. It reaches therapeutic concentrations in the CSF even when the meninges
are not inflamed. It has a long plasma half life of about 6-9 h allowing for once daily
dosing. High concentrations are achieved in the bile. About 40-65% of a dose of
ceftriaxone is excreted unchanged in the urine while the remainder is excreted in
the bile.
Its spectrum of activity includes many gram-positive bacteria (except enterococci, MRSA, Listeria monocytogenes) and gram-negative bacteria but limited activity against P. aeruginosa. The 2004 DOH Antimicrobial Resistance Surveillance
Program reported 2% resistance of N. gonorrheae isolates to ceftriaxone.
INDICATIONS:
1. Treatment of severe infections (e.g., sepsis, meningitis) due to susceptible
bacteria
2. Treatment of penicillin resistant N. gonorrheae infection
3. Treatment of MDR S. typhi (Note that the 2004 DOH Antimicrobial
Resistance Surveillance Program report showed that S. typhi isolates
are susceptible to the conventional treatment using chloramphenicol,
cotrimoxazole or ampicillin).
CONTRAINDICATIONS:
1. Hypersensitivity to any cephalosporin or any component
2. Hyperbilirubinemic neonates particularly the prematures, since ceftriaxone
can displace bilirubin from albumin binding sites.
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PRECAUTIONS/ADVERSE REACTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY:
Ceftriaxone can cause biliary sludging, pseudocholelithiasis and jaundice. It
has synergistic action with aminoglycosides against gram-negative bacteria.
See Section 3.1.4 Cephalosporins.
DOSAGE AND ADMINISTRATION:
A: 1-2 g q12-24h IM or IV infusion over 10-30 min depending on type and
severity of infection; max dose 4 g/d
Uncomplicated gonococcal infections (follow with treatment for presume
Chlamydia)
>45 kg: 250 mg single dose, IM
<45 kg: 125 mg single dose, IM
IN and CH: 50-100 mg/kg/d div q24h IM or IV infusion over 10-30 min;
meningitis: 100 mg/kg/d div q12-24h IV or IM; max dose: 4 g/d
NB: <7 d 50 mg/kg/dose q24h IM or IV infusion over 10-30 min
>7 d: <2000 g: 50 mg/kg/dose q24h IM or IV infusion over 10-30 min
>2000 g: 50-75 mg/kg/dose q24h IM or IV infusion over 10-30 min
PREPARATIONS:
(as disodium salt)
Inj: 250 mg vial + 2 mL 1% solution of lidocaine (IM)
500 mg vial + 2 mL 1% solution of lidocaine (IM)
250 mg vial + 5 mL diluent (IV)
500 mg vial + 5 mL diluent (IV)
1 g vial +3.5 mL 1% solution of lidocaine (IM)
1 g vial + 10 mL diluent (IV)

CEFOTAXIME

This drug has the same antimicrobial action as other 3rd generation cephalosporins
with slightly increased activity against staphylococci and streptococci as compared
to ceftazidime. Desacetylcefotaxime is an active metabolite of cefotaxime and
there may be additive or synergistic effect against some bacteria.
It has a plasma half life of about 1 h for cefotaxime and 1.5 h for
desacetylcefotaxime. Cefotaxime and its metabolite are widely distributed in the
body such as into tissues, fluids, bone and pleural fluid. It reaches therapeutic
concentrations in the CSF when the meninges are inflamed.
INDICATIONS:
1. Treatment of severe infections (e.g., sepsis, meningitis) due to susceptible
bacteria
2. Treatment of penicillin resistant N. gonorrheae infection
CONTRAINDICATIONS/ PRECAUTIONS/ADVERSE REACTIONS/ DRUG
INTERACTIONS / PREGNANCY RISK CATEGORY:
See Section 3.1.4 Cephalosporins.
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DOSAGE AND ADMINISTRATION:
A: 1-2 g q6-8h; max dose: 12 g/d
IN >1 mo: <50 kg: 100-200 mg/kg/d div q6h IM or IV push over 3-5 min or
infusion over 15-30 min; meningitis: 200 mg/kg/d div q6h
>50 kg: 1-2 g q6-8h; life threatening infections: 2 g/dose q4h; max
dose: 12 g/d
NB: <7 d: 50 mg/kg/dose q12h IM or IV push over 3-5 min or infusion over
15-30 min
>7 d: <1200 g: 50 mg/kg/dose q12h IM or IV push over 3-5 min or infusion
over 15-30 min
>1200 g: 50 mg/kg/dose 8 h IM or IV push over 3-5 min or infusion
over 15-30 min
PREPARATIONS:
(as sodium salt)
Inj: 250 mg vial + 2 mL diluent (IM, IV)
500 mg vial + 2 mL diluent (IM, IV)
1 g vial + 4 mL diluent (IM IV)

▼Cefixime

A third generation oral cephalosporin with poor activity against Staphylococci
and penicillin resistant S. pneumoniae. It has greater activity against gram-negative
bacteria including beta-lactamase producing H. influenzae than the 2nd generation
cephalosporins. It is absorbed about 40-50% from oral route and widely distributed
to various tissues and fluids reaching therapeutic concentrations in the synovial,
pericardial, pleural and peritoneal fluids, also in bile, urine, bone, myocardium,
gallbladder, skin and soft tissue except the CSF. It has a plasma half life of about
3-4 h allowing for once or twice daily dosing. Fifty per cent of the drug is eliminated
in the urine and 10% in bile. The 2004 DOH Antimicrobial Resistance Surveillance
Program reported 1% resistance of N. gonorrheae isolates to cefixime.
INDICATIONS:
1. Alternative treatment of urinary tract infections, otitis media, respiratory
infections caused by susceptible organisms including penicillin susceptible
S. pneumoniae, S. pyogenes, H. influenzae, and Enterobacteriaceae
with documented poor compliance or poor response to conventional oral
antibiotics.
2. Outpatient therapy of serious soft tissue or skeletal infection due to
susceptible organisms.
3. Single dose oral treatment of uncomplicated cervical/urethral gonorrhea
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
Diarrhea occurs in 10-15% of patients.
See Section 3.1.4 Cephalosporins
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DOSAGE AND ADMINISTRATION:
A: 400 mg/d div q12-24h PO
Uncomplicated gonococcal infections: 400 mg single dose PO
IN and CH: 8-10 mg/kg/d div q12-24h PO; max dose: 400 mg/d
PREPARATIONS:
Oral: 100 mg and 200 mg capsule
20 mg/mL granules for drops (suspension), 10 mL
100 mg/5 mL granules for suspension, 30 mL and 60 mL
50 mg/g fine granules for suspension, 1 g sachet
Fourth Generation Cephalosporins
This drug is similar to the third generation cephalosporins in many aspects
but it is more resistant to hydrolysis by chromosomal beta-lactamases and some
extended spectrum beta-lactamases that inactivate many of the 3rd generation
cephalosporins. It has good activity against Pseudomonas aeruginosa,
Enterobacteriaceae, Staphylococcus aureus, Streptococcus pneumoniae,
Haemophilus influenzae, and Neisseria.

Cefepime (3)

It is poorly absorbed from the GIT and must be given either IM or IV. It has a
plasma half life of 2 h. It is widely distributed in the body such as into tissues, fluids,
bones and pleural fluid. It reaches therapeutic concentrations in the CSF when
the meninges are inflamed. It achieves high concentration in the bile and small
quantities are found in breast milk. About 85% of a dose of cefepime is excreted
unchanged in the urine.
INDICATIONS:
1. Infections due to suspected or documented gram-negative organisms
resistant to older cephalosporins (e.g., sepsis, pneumonia, meningitis)
2. For severe mixed gram-positive and gram-negative infections
3. For empiric monotherapy in febrile neutropenic patients
CONTRAINDICATIONS/ PRECAUTIONS/ ADVERSE REACTIONS/ DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.4 Cephalosporins.
DOSAGE AND ADMINISTRATION:
A: 1-2 g q12h IV infusion over 20-30 min; higher doses or more frequent
administration may be required for pseudomonal infections
Febrile neutropenic patients: 2 g q8h
UTI: 500 mg q12h
IN and CH <40 kg: 50 mg/kg/dose q12h IV infusion over 20-30 min
Febrile neutropenic patients: 50 mg/kg/dose q8h
Meningitis: 50 mg/kg/dose q6-8h
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PREPARATIONS:
Inj: 500 mg, 1 g and 2 g vial (IM, IV) (as hydrochloride)

3.1.5 CHLORAMPHENICOL (also for rickettsiae) (B)

This is a broad spectrum antibiotic, which acts by interfering with bacterial
protein synthesis by binding with the 50S subunit of bacterial ribosome where it
interferes with peptide formation by blocking the action of peptidyl transferase.
It is generally bacteriostatic but may be bactericidal against S. pneumoniae, H.
influenzae, and N. meningitidis and most strains of Bacteroides. It can cause
hematologic adverse effects, which may be irreversible, thus it should be reserved
for the treatment of life-threatening infections.
Chloramphenicol palmitate is readily absorbed by mouth, but may be slow and
erratic in neonates. It is completely hydrolyzed to active chloramphenicol in the
GIT prior to absorption into the systemic circulation. The parenteral form, water
soluble chloramphenicol succinate is hydrolyzed to active chloramphenicol in the
liver, lungs and kidney. Blood concentrations of lipid soluble chloramphenicol from
parenteral administration of chloramphenicol succinate may be lower than those
from oral chloramphenicol palmitate because of this. It is widely distributed into
body tissues and enters the CSF and brain even without meningeal inflammation.
It crosses the placenta and is found in breast milk. The Antimicrobial Resistance
Surveillance 2004 shows chloramphenicol to have a 0% resistance to Salmonella
typhi, 5% resistance to S. pneumoniae, and 10% resistance to H. influenzae.
INDICATIONS:
1. Life-threatening H. influenzae infections such as meningitis, acute
epiglotitis, sepsis, very severe pneumonia
2. First line drug for typhoid fever
3. Bacterial meningitis due to susceptible organisms (meningococcal, H.
influenzae, pneumococcal)
4. Brain abscess
5. Severe anaerobic infections caused by Bacteroides (esp. those in the
CNS)
6. Intraocular eye infections due to susceptible pathogens
7. Alternative drug in brucellosis, glanders, plague, rickettsial disease,
Chlamydia infections and tularemia
CONTRAINDICATIONS:
1. Hypersensitivity to chloramphenicol or any component
2. Breast feeding
3. Severe anemias or thrombocytopenia
PRECAUTIONS:
1. Use only for life-threatening infections.
2. Avoid repeated courses and prolonged treatment.
3. Reduce dose in hepatic or renal impairment and in neonates especially
prematures
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4.
5.
6.

Periodic blood counts while on chloramphenicol therapy
Use with caution in patients with G6PD deficiency.
Ideally, serum levels must be monitored especially in neonates

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: Gray baby syndrome, cardiotoxicity (left ventricular dysfunction);
HEMATOLOGIC: bone marrow depression, aplastic anemia (idiosyncratic
or toxic), neutropenia, thrombocytopenia, hemolysis in patients with G6PD
deficiency; HEPATIC: hepatitis-pancytopenia syndrome; NEUROMUSCULAR:
peripheral neuropathy; OCULAR: optic neuritis; CNS: headache, nightmares;
DERMATOLOGIC: rash; GIT: diarrhea, nausea, stomatitis, enterocolitis, vomiting;
OTHERS: anaphylaxis
DRUG INTERACTIONS:
1. Rifampicin decreases levels/toxicity of chloramphenicol.
2. Chloramphenicol inhibits liver microsomal enzymes (CYP2C9), hence
it increases effect/toxicity levels of warfarin, barbiturates, sulfonylurea
hypoglycemics, phenytoin, and possibly other anticonvulsants.
3. Like other bacteriostatic inhibitors of microbial protein synthesis, it can
antagonize bactericidal action of the penicillins and aminoglycosides.
INCOMPATIBILITIES WITH COMMONLY USED DRUGS FOR IV
ADMINISTRATION:
Incompatible with acidic (pH 5.5) and alkaline (pH >7) solutions, ascorbic acid,
B complex vitamins, hydrocortisone, promethazine, phenothiazine tranquilizers,
phenytoin, vancomycin.
DOSAGE AND ADMINISTRATION:
A: 50 mg/kg/d div q6h; max dose 4 g/d PO, IM or IV infusion over 30 min
IN and CH: 50-100 mg/kg/d div q6-8h PO, IM or IV infusion over 30 min
Meningitis: 75-100 mg/kg/d div q6h PO, IM or IV infusion over 30 min
NB: <7 d: 25 mg/kg/dose q24h by IV infusion over 30 min
>7 d: <2000 g: 25 mg/kg/dose q24h by IV infusion over 30 min
>2000 g: 25 mg/kg/dose q12h by IV infusion over 30 min
For IV infusion, adult and pediatric doses should not exceed a concentration of
100 mg/mL for central catheter and 20 mg/mL for peripheral vein
PREPARATIONS:
Oral: 250 and 500 mg capsule
125 mg/5 mL suspension, 30 mL and 60 mL (as palmitate)
Inj: 1 g vial (IV, IM if recommended by manufacturer) (as sodium succinate)
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3.1.6 Glycopeptide
Vancomycin (3)

This drug is structurally unrelated to other antibiotics hence useful in penicillin
or cephalosporin allergic patients. It is bactericidal against a variety of gram-positive
organisms including methicillin resistant Staphylococcus aureus. It inhibits cell wall
synthesis by blocking the glycopeptide polymerization of the phosphodisaccharidepentapeptide complex by binding tightly to the D-alanyl-D-alanine portion of the cell
wall precursor. Essentially all species of gram-negative bacilli and mycobacteria
are resistant.
Vancomycin is poorly absorbed from the GIT. IM administration leads to tissue
necrosis thus IV administration is the preferred route. It is widely distributed in the
body such as into tissue, fluids, bone and pleural fluid. It has low concentration in
the CSF even when the meninges are inflamed. About 5% of a dose of parenteral
vancomycin is excreted unchanged in the urine.
The 2004 DOH Antimicrobial Resistance Surveillance Program reported all
isolates of S. aureus and S. epidermidis to be sensitive to vancomycin.
Therapeutic concentration depends on MIC of organism being treated; peak =
20-35 mcg/mL; trough= 5-10 mcg/mL. Toxic concentrations: >80-100 mcg/mL.
INDICATIONS:
1. IV preparation is used for serious multiply-resistant or methicillin resistant
(MRSA) staphylococcal infections, streptococcal infections and in patients
allergic to penicillins and cephalosporins; e.g., endocarditis, prosthetic
device infections, CSF shunt infections, serious nosocomial infections.
2. Oral preparation may only be used for antibiotic-associated
pseudomembranous colitis and staphylococcal enterocolitis
CONTRAINDICATION:
Hypersensitivity to vancomycin or any component.
PRECAUTIONS:
1. Give by slow IV infusion over 60-90 min; rapid IV administration may lead
to red man syndrome, severe hypotension and cardiac arrest.
2. Dose must be reduced in renal failure.
3. Serum levels should ideally be measured in neonates and critically ill
patients and those with renal impairment.
4. Avoid in patients with previous hearing loss.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions, red-man syndrome if rapidly
infused (erythema multiforme-like reaction with intense pruritus, tachycardia,
hypotension, rash); CVS: hypotension, cardiac arrest; RENAL: nephrotoxicity; GIT:
diarrhea, pseudomembranous colitis, nausea, vomiting; HEPATIC: elevation of liver
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enzymes; MUSCULOSKELETAL: polyarthritis; OTIC: ototoxicity; HEMATOLOGIC:
eosinophilia, neutropenia, granulocytopenia, thrombocytopenia LOCAL: sterile
abscess at injection site.
INCOMPATIBILITIES WITH COMMONLY USED DRUGS FOR IV
ADMINISTRATION:
Incompatible with aminophylline, B complex vitamins, chloramphenicol,
dexamethasone, heparin, hydrocortisone, barbiturates, phenothiazine, phenytoin,
potassium or sodium penicillin, sodium bicarbonate.
DRUG INTERACTIONS:
1. Synergistic antimicrobial effect with streptomycin and gentamicin against
enterococci
2. Increased nephrotoxicity with cefalothin and possibly other
cephalosporins
3. Ototoxicity with other ototoxic agents
DOSAGE AND ADMINISTRATION:
A: 0.5 g q6h or 1 g q12h; max dose 4 g/d
IN and CH: 40 mg/kg/d div q6-8h IV infusion over 60 min
For CNS infection: 60 mg/kg/d div q6h; max dose: 1 g/dose
NB: 0-4 wk, <1200 g: 15 mg/kg/dose q24h IV infusion over 60 min
<7 d: 1200-2000 g: 10-15 mg/kg/dose q12-18h IV infusion over 60 min
>2000 g: 10-15 mg/kg/dose 8-12 h IV infusion over 60 min
>7 d: 1200-2000 g: 10-15 mg/kg/dose q8-12h IV infusion over 60 min
>2000 g: 15-20 mg/kg/dose q6-8h IV infusion over 60 min
Give as slow IV infusion over 60-90 min to avoid adverse effects related to
rapid infusion.
PREPARATION:
Inj: 500 mg vial (IV) (as hydrochloride)

3.1.7 Lincosamide

These drugs are primarily bacteriostatic against gram-positive aerobes and a
wide range of anaerobic bacteria including Bacteroides fragilis. It reversibly binds
to the 50S ribosomal subunits preventing peptide bond formation thus inhibiting
protein synthesis. It is bactericidal at high concentration for some sensitive
organisms.
It is absorbed rapidly in the GIT, and well concentrated in the bones, bile
and urine, but it does not attain a significant level in the CSF even with inflamed
meninges. It undergoes hepatic metabolism and is excreted in the bile and urine.
The most serious adverse effect is pseudomembranous colitis, which may be fatal
and is most common in middle aged and elderly males. Because of this, it has
limited usefulness.
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Clindamycin

It is a semisynthetic derivative of lincomycin and is effective for susceptible
streptococci, S. aureus, and Bacteroides spp. Ninety per cent of clindamycin
hydrochloride is absorbed from the GIT while clindamycin palmitate must be
hydrolyzed in the GIT before it becomes an active drug. Clindamycin phosphate
can be given either IM or IV.
INDICATIONS:
1. Anaerobic (including B. fragilis) infections outside the CNS
2. Alternative for staphylococcal and streptococcal (except enterococcal)
infections in patients allergic to penicillins and cephalosporins; e.g., soft
tissue and bone infections.
3. Alternative treatment for Actinomycosis, Gardnerella vaginalis vaginosis,
toxoplasmosis and Pneumocystis carinii pneumonia
4. Alternative as prophylaxis for bacterial endocarditis for cardiac patients
who are allergic to penicillin prior to certain dental, oral, or esophageal
procedures.
CONTRAINDICATIONS:
1. Diarrhea and any inflammatory bowel disease
2. Hypersensitivity to clindamycin or any component
PRECAUTIONS:
1. Adjust dosage in patients with impaired hepatic function
2. Discontinue immediately if diarrhea or colitis develops
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: diarrhea, pseudomembranous colitis, nausea, vomiting; HEPATIC:
elevation of liver enzymes; CVS: hypotension; HEMATOLOGIC: eosinophilia,
neutropenia, granulocytopenia, thrombocytopenia; LOCAL: sterile abscess at
injection site; RENAL: renal dysfunction; MUSCULOSKELETAL: polyarthritis;
OTHERS: hypersensitivity reactions
DOSAGE AND ADMINISTRATION:
A: 600 mg-1.8 g/d q6-8h PO
600 mg-3.6 g/d in 2-4 div doses IM or IV infusion over 15-30 min; max dose
4.8 g/d
IN and CH: 20-30 mg/kg/d in 3-4 div doses PO; max dose: 1.8 g/d
25-40 mg/kg/d div q6-8h IM or IV infusion over 15-30 min; max
dose 4.8 g/d
NB: <1200 g, 0-4 wk: 5 mg/kg/dose q12h IM or slow IV over 15-30 min
<7 d: 1200-2000 g: 5 mg/kg/dose q12h IM or slow IV over 15-30 min
>2000 g: 5 mg/kg/dose q8h IM or slow IV over 15-30 min
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>7 d: 1200-2000 g: 5 mg/kg/dose q8h IM or slow IV over 15-30 min
>2000 g: 5-7.5 mg/kg/dose q6-8h IM or slow IV over 15-30 min
PREPARATIONS:
Oral: 150 mg and 300 mg capsule (as hydrochloride)
75 mg/5 mL granules for suspension, 60 mL (as palmitate
hydrochloride)
Inj: 150 mg/mL, 2 mL ampul/vial and 4 mL ampul (IM, IV) (as phosphate)

3.1.8 MACROLIDES

This class of drugs have a common macrocyclic lactone ring to which one
or more sugars are attached. These drugs bind to the 50S ribosomal subunit of
bacteria resulting in blocking of transpeptidation thus inhibiting protein synthesis.
These drugs have low toxicity with similar spectrum of activity including many Grampositive and Gram-negative aerobic bacteria as well as atypical pathogens such
as Chlamydia, Legionella, and Mycoplasma. It should not to be used in serious
staphylococcal infections because of the development of resistance. The newer
macrolides e.g., clarithromycin, have demonstrated clinical utility in H. influenzae,
chlamydial and Mycobacterium avium complex infections. As a class these drugs
achieve higher concentrations in the tissues than in the serum.
CONTRAINDICATION:
Hypersensitivity to macrolides or any component
PRECAUTIONS:
Hepatic or renal impairment
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT (more frequent for erythromycin): abdominal pain, nausea, vomiting,
cramping, diarrhea, stomatitis, cholestatic hepatitis, jaundice; CVS: ventricular
arrhythmias, prolongation of the QT interval, bradycardia, hypotension with IV
administration; CNS: fever, dizziness; DERMATOLOGIC: rash; HEMATOLOGIC:
eosinophilia; LOCAL; thrombophlebitis; OTIC: ototoxicity; OTHERS: allergic
reactions
DRUG INTERACTIONS:
1. Macrolides are CYP1A2 and CYP3A3/4 inhibitors and decreases the
hepatic metabolism of other drugs leading to increased effects and
toxicities (e.g., dicumarol, carbamazepine, digoxin, theophylline, ergot,
ciclosporin and triazolam)
2. Terfenadine or astemizole given with macrolides may cause life threatening
cardiac arrhythmias.
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ERYTHROMYCIN

Salt forms are better absorbed than the base form with a bioavailability ranging
from 18-45%. Ethylsuccinate is better absorbed when taken with food. It has a
plasma half life of 2 h. It is widely distributed in the body such as into tissue, fluids,
bone and pleural fluid except in the CSF. Most of the drug is eliminated by hepatic
metabolism. Only 2-5% of an oral dose is excreted in the urine. Erythromycin has
poor activity against Haemophilus influenzae.
The 2004 DOH Antimicrobial Resistance Surveillance Program showed 10%
and 52% resistance S. aureus and S. epidermidis, respectively, to erythromycin.
INDICATIONS:
1. Drug of choice for:
1.1 Pneumonia due to Chlamydia trachomatis, Mycoplasma pneumoniae
and Legionella pneumophilia
1.2 Bordetella pertussis (whooping cough) therapy and prophylaxis
1.3 Gastroenteritis due to Campylobacter jejuni
1.4 Diphtheria infection or carrier state
2. Alternative drug in patients with penicillin hypersensitivity in:
2.1 Streptococcal and pneumococcal infections outside the CNS
2.2 Prevention of bacterial endocarditis following dental procedures
2.3 Rheumatic fever prophylaxis
2.4 Syphillis
3. Acne vulgaris
4. Preoperative chemoprophylaxis in elective colorectal surgery (as
erythromycin base; in conjunction with oral neomycin)
5. Alternative drug for the treatment of Chlamydia trachomatis urethritis and
cervicitis
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
Erythromycin estolate salt may cause cholestatic jaundice.
Avoid using erythromycin lactobionate in neonates; it contains benzyl alcohol,
which is associated with fatal gasping syndrome in newborns.
See Section 3.1.8 Macrolides
INCOMPATIBILITIES WITH COMMONLY USED DRUGS FOR IV
ADMINISTRATION:
Incompatible with ascorbic acid, B complex vitamins, cefalothin,
chloramphenicol, heparin, kanamycin, pentobarbital, phenobarbital, phenytoin,
prochlorperazine, protein hydrolysate, sodium chloride solutions, sodium salts of
macro-molecules of biologic origin.
DOSAGE AND ADMINISTRATION:
A: Estolate or Base: 250-500 mg q6-12h PO
Ethylsuccinate: 400-800 mg q6-12h PO
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C. trachomatis: (base) 500 mg q6h PO for 7 d, or (ethylsuccinate) 800 mg
q6h PO for 7 d
Lactobionate: 15-20 mg/kg/d div q6h slow IV over 60 min or given as a
continuous infusion over 24 h; max dose: 4 g/d
IN and CH: Base and ethylsuccinate: 30-50 mg/kg/d div q6-8h PO; max dose:
2 g (as base) or 3.2 g (as ethylsuccinate)
Chlamydia trachomatis: 50 mg/kg/d div q6h PO for 10-14 d
Due to differences in absorption, 200 mg erythromycin ethylsuccinate
produces the same serum levels as 125 mg erythromycin base or
estolate
Lactobionate: 15-50 mg/kg/d div q6h slow IV over 60 min, max dose: 4
g/d
NB: <7 d: 20 mg/kg/d div q12h PO
>7 d: <1200 g: 20 mg/kg/d div q12h PO
>1200 g: 30 mg/kg/d div q8h PO
Chlamydial conjunctivitis and pneumonia: 50 mg/kg/d div q6h PO
for 14 d
PREPARATIONS:
Oral: 250 mg base tablet/capsule (B)
250 mg and 500 mg tablet (as stearate) (B)
40 mg/mL granules powder for drops (suspension), 30 mL (B) (as ethyl
succinate
200 mg/5 mL granules/powder for suspension, 60 mL (as ethyl succinate)
(B)
400 mg/5 mL granules/powder for suspension, 50 mL and 60 mL (as
ethyl succinate) (B)
Inj: 500 mg vial (IV) (as lactobionate)

▼Azithromycin

It has a similar mechanism of action and spectrum of activity as erythromycin but it is less active against some gram-positive organisms such as streptococci and staphylococci but greater activity for gram-negative pathogens such
as Haemophilus influenzae, Moraxella catarrhalis, as well as having activity
against some of the Enterobacteriaceae such as E. coli, Salmonella and Shigella.
Azithromycin is also more potent than erythromycin against Chlamydia trachomatis, and Mycobacterium avium.
Absorption is rapid from the GI tract with about 40% of a dose is bioavailable.
It is extensively distributed into the skin, lung and bones with high concentrations
in the white blood cells but penetrates poorly in the CSF. It is metabolized in the
liver into inactive metabolites and it is excreted in bile as unchanged drug and
metabolites. The terminal elimination half life is 68 h.
INDICATIONS:
1. Infections from respiratory pathogens (e.g., S. pyogenes, S. pneumoniae,
M. catarrhalis, C. trachomatis, Legionella sp., Mycoplasma pneumoniae,
S. aureus, and H. influenzae)
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2.
3.
4.

C. pneumoniae and M. avium infection
Uncomplicated chlamydial urethritis, cervicitis or pharyngitis
Alternative drug for multi-drug resistant Salmonella typhi infection outside
the CNS

CONTRAINDICATIONS/ PRECAUTIONS/ ADVERSE REACTIONS/ DRUG
INTERACTIONS:
Cytochrome P450 isoenzyme CYP3A3/4 substrate; CYP3A3/4 isoenzyme
inhibitor (mild)
Aluminum and magnesium-containing antacids decrease azithromycin peak
serum levels by 24%; monitor patients receiving azithromycin and drugs known to
interact with erythomycin (ie, theophylline, cisapride, anticoagulants) since there
are still very few studies examining drug-drug interactions with azithromycin.
See Section 3.1.8 Macrolides
DOSAGE AND ADMINISTRATION:
CH>16 yr: Respiratory tract, skin and soft tissue infections: 500 mg on d 1
followed by 250 mg/d once daily on d 2-5
Chancroid or nongonococcal urethritis and cervicitis due to C.
trachomatis: 1 g single dose; 500 mg once daily IV infusion over 60
mins for 2 d followed by a switch to oral azithromycin therapy.
> 2 yr: Pharyngitis, tonsillitis: 12 mg/kg/d once daily for 5 d; max dose: 500
mg/d PO
Chancroid: 20 mg/kg single dose PO; max dose: 1 g
Uncomplicated chlamydial urethritis or cervicitis: 10 mg/kg single
dose; max dose: 1 g
IN and CH > 6 mo: Respiratory tract infections: 10 mg/kg on d 1; max dose:
500 mg/d followed by 5 mg/kg on d 2 to 5 once daily; max
dose 250 mg/d PO
Otitis media: Single dose regimen: 30 mg/kg as single
dose PO
3 day regimen: 10 mg/kg once daily for 3 d PO
5 day regimen: 10 mg/kg on d 1 PO; max dose: 500 mg/d
followed by 5 mg/kg on d 2 to 5 once daily; max dose 250
mg/d
PREPARATIONS:
Oral: 250 mg (as base/as dihydrate) capsule
500 mg tablet
200 mg/5 mL powder for suspension, 15 mL and 30 mL
Inj: 500 mg powder, vial (IV infusion) (as base/as dihydrate)

Clarithromycin

Clarithromycin has been shown to be more active than erythromycin against
Streptococci and Staphylococci as well as Moraxella catarrhalis, Legionella spp.,
Chlamydia trachomatis and Ureaplasma urealyticum. It is more acid stable than
erythromycin resulting in improved oral bioavailability and reduced gastrointestinal
intolerance. It is widely distributed to most body tissues and fluids except the CNS.
Its major metabolite, hydroxyclarithromycin, is also active and may increase its
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activity especially against Haemophilus influenzae. Its tissue concentrations are
markedly greater with significantly longer half-life than erythromycin. Twenty per
cent of the unchanged drug is excreted thru the urine and the remainder thru the
bile.
INDICATIONS:
1. Infections from respiratory pathogens (e.g., S. pyogenes, S. pneumoniae,
other streptococci, M. catarrhalis, C. trachomatis, C. pneumoniae,
Legionella sp., Mycoplasma pneumoniae, S. aureus, and H. influenzae)
2. Treatment and prevention of M. avium complex in patients with AIDS
3. Anti-Helicobacter pylori in conjunction with bismuth subcitrate or
proton pump inhibitor in the treatment of gastric ulcer and duodenal
ulcer relapses
CONTRAINDICATIONS/ PRECAUTIONS/ ADVERSE REACTIONS/ DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.8 Macrolides
DOSAGE AND ADMINISTRATION:
A and ADOL: 250-500 mg q12h PO for 7-14 d
500 mg q12h IV infusion over 60 min
IN and CH: Acute otitis media: 15 mg/kg/d div q12h PO for 5-10 d
Respiratory, skin and skin structure infections: 15 mg/kg/d div
q12h for 7-14 d
PREPARATIONS:
Oral: 250 mg and 500 mg base tablet
500 mg modified release tablet
125 mg/5 mL granules/powder for suspension, 25 mL, 50 mL and 70 mL
Inj: 500 mg lyophilized powder, 10 mL vial (IV infusion) (as lactobionate)

3.1.9 Nitroimidazole

This is a synthetic agent, which is reduced to a product, which interacts with
DNA to cause a loss of helical DNA structure and strand breakage resulting in
inhibition of protein synthesis and cell death in susceptible organisms.
It is highly bactericidal against anaerobic bacteria including Bacteroides fragilis,
Peptostreptococcus spp. and Clostridium. It is also effective against protozoa
such as Trichomonas vaginalis, Giardia lamblia and Entamoeba histolytica. It is
absorbed well orally with excellent distribution throughout the body and achieves
bactericidal levels in the CSF bile and bone from any route of administration.
It can cross the placenta and is metabolized by the liver and excreted via
the urine and feces.
See Section 3.3.2 Antiprotozoals
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METRONIDAZOLE
INDICATIONS:
1. Treatment of anaerobic infections due to Bacteroides fragilis including
those involving the CNS; e.g., meningitis, brain abscess, endocarditis,
intraabdominal infections, sepsis
2. Treatment of antibiotic induced pseudomembranous colitis due to C.
difficile
3. Bacterial vaginosis (due to Gardnerella vaginalis)
4. Prophylaxis of anaerobic infections associated with colorectal and
gynecological surgery (usually in combination with aminoglycosides for
the aerobes)
5. Treatment of trichomoniasis, amebiasis and giardiasis
6. Part of combination therapy for Helicobacter pylori
7. Treatment of all forms of tetanus
CONTRAINDICATIONS:
1. Hypersensitivity to metronidazole or any component
2. First trimester of pregnancy
PRECAUTIONS:
1. Dosage modification required in hepatic impairment and severe renal
failure
2. History of seizures
3. Congestive heart failure and blood dyscrasias
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: metallic taste, dry mouth, furry tongue, nausea, vomiting; CNS: headache,
confusion, seizures, insomnia; DERMATOLOGIC: rash; HEMATOLOGIC:
leukopenia; GUT: urethral burning, dark urine; NEUROMUSCULAR: peripheral
neuropathy; LOCAL: thrombophlebitis; OTHERS: disulfiram-type reaction with
alcohol, superinfection
DRUG INTERACTIONS:
1. Increases effects/toxicity of oral anticoagulants like warfarin, phenytoin,
lithium
2. Decreased effect with barbiturates
3. Disulfiram-like effect with alcohol
4. Concomitant administration with disulfiram may cause psychotic
episodes
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DOSAGE AND ADMINISTRATION:
For anaerobic infections including tetanus
A: 30 mg/kg/d q6h PO or IV infusion over 30 min; max dose: 4 g/d
IN and CH: 15- 35 mg/kg/d div q6-8h PO; max dose: 4 g/d
30 mg/kg/d div q6h IV infusion over 30 min
NB: 0-4 wk, <1200 g: 7.5 mg/kg/dose q24-48h PO or IV infusion over 30 min
< 7 d: 1200-2000 g: 7.5 mg/kg/dose q24h PO or IV infusion over 30 min
>7 d: 1200-2000 g: 7.5 mg/kg/dose q12h PO or IV infusion over 30 min
>2000 g: 15 mg/kg/dose q12h PO or IV infusion over 30 min
For doses for protozoal diseases see Section 3.3.2.1 Amebicides
PREPARATIONS:
Oral: 250 mg and 500 mg tablet
125 mg base/5 mL (200 mg/5 mL as benzoate) suspension, 30 mL and
60 mL
Inj: 5 mg/mL, 100 mL vial (IV infusion)
Rectal: 1 g suppository

3.1.10 PENICILLINS
WARNING
May cause fatal anaphylaxis
The penicillins, as a class of antibiotics have had wide usage in both pediatric
and adult medicine since they are frequently the “drug of choice” for many bacterial
pathogens for both minor as well as life-threatening -infections. The basic structure
is 6-aminopenicillanic acid (6-APA: beta-lactam ring fused with 5-membered
thiazolidine ring). They exert bactericidal effect by binding with one or more penicillin
binding proteins (PBPs), inhibit transpeptidation required for the synthesis of cell
wall peptidoglycan with subsequent inactivation of an inhibitor of autolytic enzymes
in the cell wall leading to lysis of the bacteria. The attachment of different radicals
to the amino group of 6-APA determines the essential pharmacologic properties of
the resulting molecule.
The penicillins display time-dependent killing in which the duration of time
spent above minimal inhibitory concentration (typically 4x the MIC) appears to be
the most important determinant of activity. Thus the key parameter associated with
clinical success is the percent of time that drug levels at the site of infection exceed
the MIC (time>MIC). Percent of time above the MIC more than 40-50% generally
correlates with high bacteriologic cure rates.
Clinically important penicillins fall into several groups,
1. Natural penicillins: active against most streptococci, pneumococci,
meningococci, oral anaerobes, spirochetes, Listeria, Corynebacterium
spp.; little activity against gram-negative rods and susceptibility to
hydrolysis by beta-lactamases; e.g., penicillin G, penicillin VK.
191

2.

Penicillinase resistant penicillins: relatively resistant to staphylococcal
beta-lactamases but slightly less active against streptococci and inactive
vs gram-negative organisms; e.g., oxacillin, nafcillin, cloxacillin.
3. Aminopenicillins: similar to natural penicillins but has activity against some
gram-negative bacteria but destroyed by beta-lactamases; e.g., ampicillin,
amoxicillin.
4. Extended spectrum penicillins: wider coverage for gram-negative bacteria
including Pseudomonas aeruginosa; some with activity against enterococci,
and Bacteroides spp.
After oral administration, absorption differs greatly for different penicillins
depending in part on their acid stability. To minimize binding to foods, oral penicillins
should precede or follow food by at least 1 h. After parenteral administration,
absorption of most penicillins is complete and rapid. Penicillins distribute well into
body tissues and fluids, but penetration into the CNS is poor except when meninges
are inflamed. They are excreted unchanged in the urine mainly by tubular secretion,
which can be inhibited by prior administration of probenecid.
CONTRAINDICATION:
Hypersensitivity to penicillin or any component
PRECAUTIONS:
Caution in patients with renal impairment and history of hypersensitivity to
cephalosporins.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: maculopapular rash (esp. with ampicillin, amoxicillin);
GIT: diarrhea (esp. with ampicillin, co-amoxiclav); nausea and vomiting (esp. with
co-amoxiclav), pseudomembranous colitis, hepatotoxicity with semi-synthetic
penicillins, cholestasis with co-amoxiclav; HEMATOLOGIC: hemolytic anemia,
neutropenia, platelet dysfunction with high doses of carbenicillin, ticarcillin,
piperacillin, nafcillin; CNS: seizures after high doses particularly with impaired
renal function; METABOLIC: hyperkalemia and arrhythmias with IV potassium
penicillin G given rapidly; RENAL: nephrotoxicity with semi-synthetic penicillins;
IMMUNOLOGIC: allergic reactions, urticaria, rarely anaphylaxis
DRUG INTERACTIONS:
1. Probenecid increases half-life of penicillins.
2. Synergistic effect with aminoglycosides
3. High concentrations (e.g., carbenicillin, ticarcillin) inactivate aminoglycosides
if mixed
4. Erythema multiforme with amoxicillin after MMR vaccination
5. Increased incidence of rash due to allopurinol when given with ampicillin
6. Hypernatremia with lithium
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7.
8.

Bacteriostatic antibiotics (e.g., tetracycline) may reduce effectiveness of
penicillins
Efficacy of oral contraceptives may be reduced

AMOXICILLIN

This drug is a penicillinase-susceptible semi-synthetic penicillin and a derivative
of ampicillin. Food does not interfere with its absorption and it is more rapidly and
completely absorbed from the GIT with greater bioavailability and less GIT irritation
than ampicillin thus it is the preferred aminopenicillin for oral use. Its antimicrobial
spectrum is similar to ampicillin except that it is useless against Shigella but more
effective against Salmonella. According to the 2004 DOH Antimicrobial Resistance
Surveillance Program report, 83% of N. gonorrheae isolates produce betalactamase hence resistant to the penicillins (including amoxicillin). One percent S.
typhi isolates were resistant to aminopenicillins. H. influenzae isolates demonstrated
10% resistance, while S. pneumoniae isolates showed 5% resistance to penicillins
using the disk diffusion method.
INDICATIONS:
1. Respiratory tract infections due to H. influenzae and S. pneumoniae
sensitive to amoxicillin
2. Prophylaxis of bacterial endocarditis in dental surgery
3. First line drug for typhoid fever
4. Anti-Helicobacter pylori in conjunction with clarithromycin and bismuth
subcitrate or proton pump in the treatment of gastric ulcer and duodenal
ulcer relapses
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PREGNANCY
RISK CATEGORY/DRUG INTERACTIONS:
Amiloride reduces absorption of amoxicillin.
Possible occurrence of erythematous rash in glandular fever and chronic
lymphocytic leukemia; incidence of diarrhea and skin rash less than in ampicillin.
See Section 3:1.10 Penicillins
DOSAGE AND ADMINISTRATION:
A: 250-500 mg q8h PO; max dose: 3 g/d
Typhoid fever: 4-6 g/d div q8h for 14 d
Endocarditis prophylaxis: 2 g 1 h before procedure
IN and CH: 25-50 mg/kg/d div q8-12h PO
Typhoid fever: 100 mg/kg/d div q8h for 14 d
Infections due to highly resistant S. pneumoniae: 80-90 mg/kg/d div q12h
PO
Endocarditis prophylaxis: 50 mg/kg PO1 h before procedure; max dose
2g
NB and IN <3 mo: 20-30 mg/kg/d div q12h PO

193

PREPARATIONS:
(as trihydrate)
Oral: 250 mg and 500 mg capsule
100 mg/mL granules/powder for drops (suspension), 10 mL and 15 mL
125 mg/5 mL granules/powder for suspension, 30 mL and 60 mL
250 mg/5 mL granules/powder for suspension, 30 mL and 60 mL

AMPICILLIN

This drug is a semi-synthetic penicillin, which is active against certain
gram-positive, and gram-negative organisms but is ineffective against Yersinia
enterocolitica, Serratia spp., Citrobacter, Acinetobacter, and P. aeruginosa. It is
inactivated by penicillinase including those produced by Staphylococcus aureus and
by common gram-negative bacilli. The 2004 Antimicrobial Resistance Surveillance
Program showed resistance in 50% of Shigella, 77% of E. coli, and 10% of H.
influenzae isolates. Only 1% of the Salmonella typhi isolates were resistant to
ampicillin but 27% of nontyphoidal salmonella isolates were resistant.
It should be administered parenterally since less than half of an oral dose is
absorbed which is further decreased by the presence of food in the gut. It is widely
distributed in body fluids and bone, penetration into CSF occurs only with inflamed
meninges. Ninety per cent of a dose is excreted unchanged in the urine within 24
h.
INDICATIONS:
1. Parenteral treatment of severe infections due to S. pneumoniae,
Enterococci
2. Severe infections due to Meningococci and H. influenzae sensitive to
ampicillin; e.g., sepsis, meningitis, etc.
3. Parenteral prophylaxis of bacterial endocarditis in dental surgery in patients
unable to take oral medications
CONTRAINDICATIONS/PRECAUTIONS/ ADVERSE REACTIONS/ DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
Parenteral solutions should be prepared immediately before injection and not
used more than 1 h after preparation.
Erythematous rash in glandular fever and chronic lymphocytic leukemia;
diarrhea occurs in approximately 20% of recipients.
See Section 3.1.10 Penicillins
INCOMPATIBILITIES WITH COMMONLY USED DRUGS FOR IV
ADMINISTRATION:
Incompatible with protein hydrolysate; do not use as additive with other
drugs.
DOSAGE AND ADMINISTRATION:
A: 500 mg to 3 g q6h IV push over 3-5 min or IV infusion over 15-30 min; max
dose: 4 g/d
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IN and CH: 100-200 mg/kg/d div q6h IV push over 3-5 min or IV infusion over1530 min; meningitis: 200-400 mg/kg/d div q6h; max dose: 12 g/d
NB: <7 d: < 2000 g: 25 mg/kg/dose q12h IV push over 3-5 min or IV infusion
over 15-30 min; meningitis: 50 mg/kg/dose q12h
>2000 g: 75 mg/kg/d q8h IV push over 3-5 min or IV infusion over
15- 30 min; meningitis 50 mg/kg/dose q8h
>7 d: <1200 g: 25 mg/kg/dose q12h IV push over 3-5 min or IV infusion
over 15-30 min; meningitis 50 mg/kg/dose q12h
>1200-2000 g: 25 mg/kg/dose q8h IV push over 3-5 min or IV
infusion over 15-30 min; meningitis 50 mg/kg/dose q8h
>2000 g: 25 mg/kg/dose q6h IV push over 3-5 min or IV infusion
over 15-30 min; meningitis 50 mg/kg/dose q6h
PREPARATIONS:
Inj: 125 mg, 250 mg, 500 mg, and 1 g vial (IM, IV) (as sodium salt)

CLOXACILLIN

Cloxacillin is a penicillinase-resistant penicillin with high potency against
staphylococci but lesser activity against streptococci compared to benzylpenicillin.
It has no activity against enterococci. Cloxacillin is better absorbed in the GIT
than oxacillin or nafcillin with a bioavailability of about 50%. Intake of food further
reduces its absorption. It is widely distributed in body tissues and fluids but does
not achieve therapeutic concentrations in the CSF. Significant metabolism occurs
in the liver to active and inactive metabolites. About 35% of an oral dose is excreted
in the urine and about 10% is excreted in the bile.
INDICATIONS:
Used for oral treatment of minor skin, soft tissue, respiratory tract, bone and
joint and urinary tract infections due to penicillinase-producing staphylococci.
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/ DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.10 Penicillins
DOSAGE AND ADMINISTRATION:
A: 250-500 mg q6h PO
IN and CH: 50-100 mg/kg/d div q6h PO; max dose: 4 g/d
PREPARATIONS:
Oral: 250 mg and 500 mg capsule (as sodium salt)
125 mg/5 mL powder for syrup/suspension, 360 mL (as sodium salt)

OXACILLIN

Oxacillin is a penicillinase-resistant penicillin and has a similar spectrum of
activity as cloxacillin but differs only in pharmacokinetics. Oxacillin is poorly
absorbed in the GIT thus other penicillinase-resistant penicillins are preferred if
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the oral route is required. It is widely distributed in body tissues and fluids but
only penetrates the blood brain barrier when meninges are inflamed. Oxacillin
undergoes some metabolism in the liver, and unchanged drug is excreted in the
urine by glomerular filtration.
The 2004 DOH Antimicrobial Resistance Surveillance Program showed
resistance in 17% and 39% of S. aureus and S. epidermidis, respectively, to
oxacillin.
INDICATIONS:
Moderate to severe infections due to suspected or proven infections caused
by staphyloccoci; e.g., sepsis, meningitis, pneumonia, pyopneumothorax, septic
arthritis, osteomyelitis, endocarditis.
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
Hepatitis, pseudomembranous colitis, serum sickness-like syndrome
See Section 3:1.10 Penicillins
DOSAGE AND ADMINISTRATION:
A: 250 mg-2 g/dose q4-6h IM or IV push over 10 min or IV infusion over 15-30
min
IN and CH: 100-200 mg/kg/d div q6h IM or IV push over 10 min or IV infusion
over 15-30 min; meningitis: 200-400 mg/kg/d div q6h; max dose: 12 g/d IM
or IV
NB: <7 d: <1200 g: 25 mg/kg/dose q12h IM or IV push over 10 min or IV
infusion over 15-30 min
1200-2000 g: 25-50 mg/kg/dose q12h IM or IV push over 10 min or
IV infusion over 15-30 min
>2000 g: 25 mg/kg/dose q8h IM or IV push over 10 min or IV infusion
over 15-30 min
>7 d: <1200 g: 25 mg/kg/dose q12h IM or IV push over 10 min or IV
infusion over 15-30 min
>1200-2000 g: 25-50 mg/kg/dose q8h IM or IV push over 10 min or
IV infusion over 15-30 min
>2000 g: 37.5-50 mg /kg/dose q6h IM or IV push over 10 min or IV
infusion over 15-30 min
PREPARATIONS:
Inj: 250 mg and 500 mg vial (IM, IV) (as sodium salt)

PENICILLIN G BENZATHINE (Benzathine benzylpenicillin)

Penicillin G Benzathine is natural penicillin, which has the same spectrum of
activity as penicillin G crystalline to which it is hydrolyzed gradually after an IM
injection. Blood concentrations are relatively low thus it is used only against bacteria
which are highly susceptible to penicillin G. Peak concentrations are produced
in 24 h, but are lower than those following an equivalent amount of penicillin G
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potassium. Levels of the drug are detectable up to 4 wk after the dose. There is
poor penetration of the drug into the central nervous system.
INDICATIONS:
1. Beta-hemolytic streptococcal tonsillopharyngitis
2. Rheumatic fever prophylaxis
3. Treatment of syphilis (primary, secondary, latent)
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
Should not be used in the treatment of severe acute infections
See Section 3.1.10 Penicillins; See Penicillin G Crystalline
DOSAGE AND ADMINSTRATION:
A: Group A streptococcal upper respiratory infection: 1.2 million units IM as
single dose
Early syphilis: 2.4 million units IM as single dose in 2 injection sites
Syphilis of >1 yr duration: 2.4 million units IM in 2 injection sites once weekly
for 3 doses
IN and CH: Group A streptococcal upper respiratory tract infection: 25,00050,000 units/kg single dose IM; max dose: 1.2 million units IM
Prophylaxis for rheumatic fever: 25,000-50,000 units/kg as single dose q
3-4 wk IM; max dose: 1.2 million units IM
Congenital syphilis: 50,000 units/kg IM q wk for 3 wk; max dose: 2.4 million
units/dose IM
Syphilis of >1 yr. duration: 50,000 units/kg single dose IM q wk for 3 wk;
max dose: 2.4 million units/dose IM
NB: >1200 g: asymptomatic congenital syphilis 50,000 units/kg single dose
IM
PREPARATIONS:
Inj: 1,200,000 units vial (LA) (IM)
2,400,000 units vial (LA) (IM)

PENICILLIN G CRYSTALLINE (BENZYLPENICILLIN)

Penicillin G Crystalline is a natural penicillin, which has bactericidal action
against gram-positive bacteria, gram-negative cocci, some anaerobes, spirochetes
and actinomycetes. Its action may be inhibited by penicillinase such as those
produced by Staphylococcus aureus.
When administered by the IM route penicillin G rapidly appears in the blood. It is
widely distributed in body tissues and fluids including pleural, pericardial, peritoneal
and synovial compartments. It can penetrate the CSF more easily when meninges
are inflamed and can reach therapeutic levels at higher doses. It is metabolized to
some extent to penicilloic acid in the liver.
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The 2004 DOH Antimicrobial Resistance Surveillance Program report showed
the following resistance rates to penicillin G: 94% of S. aureus isolates, 89% of S.
epidermidis isolates; 5% of S. pneumoniae isolates, and 83% of N. gonorrheae
isolates by disk diffusion method.
INDICATIONS:
Drug of choice for severe infections due to the following:
1. Gram-positive cocci infection (streptococci, pneumococci and susceptible
staphylococci)
2. Gram-negative cocci (meningococci and susceptible gonococci)
3. Gram-positive bacilli (anthrax, gas gangrene, tetanus and diphtheria)
4. Gram-negative bacilli (bubonic plague, Vincent’s infection due to Spirilium
minus)
5. Spirochetes (syphilis, yaws and Leptospira)
6. Actinomycosis
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.10 Penicillin
ADVERSE REACTIONS:
May cause convulsions after high-dose by IV or intrathecal injection or in renal
failure; potassium salts containing 1.7 mEq K/1 M units can lead to hyperkalemia
in renal failure.
See Section 3.1.10 Penicillins
INCOMPATIBILITIES WITH OTHER DRUGS FOR IV ADMINISTRATION:
Incompatible with acidic media; amphotericin B, ascorbic acid, 5% dextrose,
heparin, hydrocortisone and other corticosteroids, thiopental, vancomycin.
DOSAGE AND ADMINISTRATION:
A: 2-24 million units/d div q4-6h IM or IV infusion over 15-60 min
IN and CH: 100,000-250,000 units/kg/d div q4-6h IM or IV infusion over 15- 60
min
Severe infections: 250,000-400,000 units/kg/d div q4-6h IM or IV
infusion over 15-60 min; max dose: 24 million units/d IV
NB: <7 d: <2000 g: 25,0000-50,000 units/kg/dose q12h IM or IV infusion over
15-60 min
>2000 g: 25,000-50,000 units/kg/dose q8h IM or IV infusion over
15-60 min
>7 d:<1200 g: 25,000-50,000 units/kg/dose q12h IM or IV infusion over
15-60 min
1200-2000 g: 25,000-50,000 units/kg/dose q8h IM or IV infusion
over 15-60 min
>2000 g: 25,000-50,000 units/kg/dose q6h IM or IV infusion over
15-60 min
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PREPARATIONS:
(as sodium salt)
Inj: 100,000 units vial (IM, IV)
200,000 units vial (IM, IV)
500,000 units vial (IM, IV)
1,000,000 units vial (IM, IV)
5,000,000 units vial (IM, IV)

PHENOXYMETHYLPENICILLIN (Penicillin V)

Phenoxymethylpenicillin is a natural penicillin with the same antimicrobial
action and spectrum of activity as penicillin G. Phenoxymethylpenicillin is more
completely absorbed compared to penicillin G with a bioavailability of about 60%. It
should only be used for the treatment of mild to moderate infections since absorption
can be unpredictable. It is widely distributed in body tissues and fluids but does not
reach adequate concentrations in the CSF. It is metabolized to a greater extent to
penicilloic acid in the liver.
INDICATIONS:
1. Minor oral infections; e.g., streptococcal tonsillitis and/or pharyngitis
2. Minor skin and soft tissue infections due to susceptible organisms as in
erysipelas
3. For continuing treatment after one or more injections of penicillin G when
clinical response has began
4. Prophylaxis against streptococcal infections following rheumatic fever
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
Should not be used for meningococcal nor gonococcal infections; should not
be used for the treatment of pneumonia in patients under 5 yr.
See Penicillin G in Section 3.1.10 Penicillins
DOSAGE AND ADMINISTRATION:
Systemic infections:
>12 yr: 125-500 mg q6-8h PO
<12 yr: 25-50 mg/kg/d div q6-8h PO; max dose: 3 g/d
Primary prevention of rheumatic fever (treatment of streptococcal
tonsillopharyngitis):
A and Adol: 500 mg 2-3x/d for 10 d PO
CH: 250 mg 2-3x/d for 10 d PO
Prophylaxis for pneumococcal infections in patients with sickle cell disease or
asplenia:
> 5 yr: 250 mg 2x/d PO
<5 yr: 125 mg 2x/d PO
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PREPARATIONS:
(as potassium salt)
Oral: 250 mg and 500 mg tablet/capsule
50,000 units/mL granules/powder for drops (syrup/suspension) 15 mL
and 30 mL
25 mg/5 mL granules/powder for syrup/suspension, 30 mL and 60 mL
250 mg/5 mL granules/powder for syrup/suspension, 60 mL

Ampicillin + sulbactam

This preparation is a combination of an aminopenicillin (ampicillin) and a betalactamase inhibitor (sulbactam) that expands the spectrum of ampicillin to include
Staphylococcus aureus, Haemophilus influenzae, M. catarrhalis, Neisseria and
other gram-negative bacilli (except P. aeruginosa), and anaerobic bacteria including
Bacteroides fragilis. Sulbactam by itself has little intrinsic antibacterial activity. High
concentrations of sulbactam and ampicillin are achieved in the blood following IV or
IM administration and both components have a half-life of approximately one hour.
Beta-lactamase inhibitors do not penetrate the blood brain even when inflamed
hence their fixed dose combinations with antibiotics are not recommended for
therapy of meningitis.
INDICATIONS:
1. Infections due beta-lactamase producing H. influenzae including those of
the respiratory tract, bones, joints and soft tissues
2. Polymicrobial infections with mixed aerobic and anaerobic such as diabetic
foot, gynecologic infections, intraabdominal infections
3. Urinary tract infections due to susceptible organisms
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Ampicillin in Section 3.1.10 Penicillins
DOSAGE AND ADMINISTRATION:
A: 1-2 g ampicillin q6-8h IM or IV infusion over 10-15 min; max dose 12 g
ampicillin/d
IN and CH: 100-400 mg/kg/d of ampicillin div q6h IM or IV infusion over 10-15
min
PREPARATIONS:
Inj: 250 mg ampicillin + 125 mg sulbactam (as sodium salt) per vial (IM, IV)
500 mg ampicillin + 250 mg sulbactam (as sodium salt) per vial (IM, IV)

Co-amoxiclav (amoxicillin + potassium clavulanate)

This preparation is a combination of an aminopenicillin (amoxicillin) and a betalactamase inhibitor (clavulanate). Clavulanate increases the antibacterial activity of
amoxicillin against beta-lactamase producing organisms such as M. catarrhalis,
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H. influenzae, E. coli, Proteus, N. gonorrheae, S.epidermidis, S. aureus (but not
MRSA nor pseudomonas) and anaerobes including B. fragilis. Clavulanate by itself
has little intrinsic antibacterial activity.
Both amoxicillin and clavulanate are well absorbed in the GIT. They are both
widely distributed into different body compartments including the lungs, peritoneal
and synovial fluid, bone, and middle ear. Clavulanate is metabolized in the
liver. Amoxicillin is excreted primarily unchanged in the urine, while 60% of the
clavulanate dose is excreted unchanged in the urine in 6 h.
INDICATIONS:
1. Urinary tract infections due to susceptible organisms
2. Otitis media or sinusitis due to resistant microorganisms; e.g., H. influenzae,
S. pneumoniae, M. catarrhalis
3. Lower respiratory tract and skin infections due to susceptible organisms
4. Polymicrobial infections with mixed aerobic and anaerobic such as diabetic
foot, gynecologic infections, intraabdominal infections
CONTRAINDICATION:
Known hypersensitivity to amoxicillin, clavulanic acid or penicillin
PRECAUTIONS:
1. Two of the 500 mg amoxicillin/125 mg clavulanate tablets should not be
taken at one time since the double dose of clavulanate is more likely to
cause GIT adverse effects.
2. Adjust dose/frequency of administration in renal impairment.
3. The IV formulation may be difficult to use because of its instability.
Unopened vials must be stored in temperatures below 25oC and once
reconstituted as injection it must be used within 20 min because it easily
degrades.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache; DERMATOLOGIC: rash, urticaria; GIT: nausea, vomiting,
pseudomembranous colitis, incidence of diarrhea (9%) is higher than amoxicillin
alone; GUT: vaginitis
See Amoxicillin in Section 3.1.10 Penicillins
DOSAGE AND ADMINISTRATION: (dosing based on amoxicillin component)
A: 250 mg q8h or 500 mg q12h
More severe and respiratory tract infections: 500 mg q8h or 875 mg q12h
<40 kg: 20-40 mg (amoxicillin)/kg/d div q8h (using 125 mg/5 mL or 250 mg/5
mL) or 25-45 mg/kg/d div q12h (using 200 mg/5 mL or 400 mg/5 mL)
<3 mo: 30 mg/kg/d div q12h PO
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PREPARATIONS:
Oral:
500 mg amoxicillin (as trihydrate) + 125 mg potassium clavulanate per
tablet
875 mg amoxicillin (as trihydrate) + 125 mg potassium clavulanate per
tablet
125 mg amoxicillin (as trihydrate) + 31 mg potassium clavulanate per 5
mL granules/powder for suspension, 30 mL and 60 mL
200 mg amoxicillin (as trihydrate) + 28.5 mg potassium clavulanate per
5 mL granules/powder for suspension, 70 mL
250 mg amoxicillin (as trihydrate) + 62.5 mg potassium clavulanate per 5
mL granules/powder for suspension, 60 mL and 100 mL
400 mg amoxicillin (as trihydrate) + 57 mg potassium clavulanate per 5
mL granules/powder for suspension, 30 mL and 70 mL

Piperacillin + tazobactam (3)

This preparation is a combination of an ureidopenicillin (piperacillin) and
a beta-lactamase inhibitor (tazobactam). Piperacilllin is an extended spectrum
penicillin active against a wide range of gram-negative organisms including
Klebsiella pneumoniae, Pseudomonas aeruginosa and the Enterobacteriaceae.
Enterococcus faecalis is also sensitive. Tazobactam extends the spectrum of
activity of piperacillin to include beta-lactamase producing methicillin susceptible S.
aureus, many Enterobacteriacae and almost all gram-positive and gram-negative
anaerobes. Tazobactam by itself has little intrinsic antibacterial activity.
Both piperacillin and tazobactam are not well absorbed in the GIT but have
good bioavailability after an IM injection. They are both widely distributed into
different body compartments but penetration into the meninges of tazobactam
is poor when meninges are not inflamed. Tazobactam is metabolized to a single
inactive metabolite while piperacillin is metabolized to the desethyl metabolite,
which has minor activity. Approximately 68% and 80% of an administered dose of
piperacillin and tazobactam, respectively are excreted unchanged in the urine.
INDICATIONS:
1. Documented multidrug resistant Gram-negative infections due to organisms
proven or suspected to be susceptible to piperacillin-tazobactam except
CNS infections
2. Polymicrobial infections (e.g., mixed aerobic and anaerobic infections)
except CNS infections in which other agents have insufficient activity or
are contraindicated due to toxic potential.
CONTRAINDICATION:
Hypersensitivity to penicillins, tazobactam or any component
PRECAUTIONS/ADVERSE REACTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY:
See Section 3.1.10 Penicillins
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DOSAGE AND ADMINISTRATION:
(Dosing based on piperacillin component) Safety and efficacy in children < 12
yr has not been established
A: 3 g q6h IM or IV infusion for 30 min
CH >6 mo: 240-400 mg/kg/d div q6h IM or IV infusion for 30 min
IN<6 mo: 150-300 mg/kg/d div q6-8h IM or IV infusion for 30 min
PREPARATIONS:
Inj: 2 g piperacillin + 250 mg tazobactam per vial (as sodium salt) (IM, IV
infusion)
▼4 g piperacillin + 500 mg tazobactam per vial (as sodium salt) (IM, IV
infusion)

3.1.11 QUINOLONES

This group of antibiotics includes nalidixic acid and its synthetic fluorinated
derivatives. Quinolones rapidly inhibit bacterial DNA synthesis by inhibiting the
enzymatic activities of DNA gyrase and topoisomerase IV. Earlier quinolones
including nalidixic acid are not able to achieve systemic therapeutic levels and
are mainly used to treat GIT and urinary tract infections. The newer fluorinated
quinolones have greater antibacterial activity and are able to attain bactericidal
levels in the blood as well as the tissues. The fluorinated quinolones are not
recommended for patients below 18 yr, and in pregnant and nursing women because
of the possibility of damage to developing cartilage (arthropathy) demonstrated in
immature animals.
CONTRAINDICATIONS:
1. Hypersensitivity to quinolones or any component
2. History of convulsive disorders
3. History of tendon disorders related to quinolone use
4. Infants less than 3 months old because of risk of increased intracranial
pressure
PRECAUTIONS:
1. Use with caution in patients with liver disease
2. Patients with tendon pain or inflammation
3. Those with a history of seizures
4. G6PD deficiency
5. Myasthenia gravis patients
6. Pregnancy and breastfeeding
7. Cerebrovascular insufficiency
ADVERSE REACTIONS:
CNS: headache, drowsiness, weakness, dizziness, vertigo, increased
intracranial pressure, pseudotumor cerebri, psychosis, seizures; DERMATOLOGIC:
phototoxicity, photosensitivity, rash, urticaria; GIT: hemorrhagic enteritis, paralytic
ileus; HEMATOLOGIC: hemolytic anemia, eosinophilia, thrombocytopenia;
HEPATIC: hepatotoxicity, cholestatic jaundice: OCULAR: nystagmus, visual
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changes; MUSCULOSKELETAL: weakness, swelling and stiffness of joints,
peripheral neuritis
DRUG INTERACTIONS:
1. Increased serum levels with probenecid
2. Enhances the anticoagulant effect of warfarin
3. Antacids (with aluminum and magnesium), iron, zinc and sucralfate
decreases absorption of quinolones.
4. The risk of tendon rupture is increased by concomitant use of
corticosteroids.
5. Increased risk of CNS adverse effects (e.g., seizures) with concomitant
administration of NSAIDS
6. First generation fluoroquinolones are CYP1A2 inhibitors, thus may possibly
produce increased levels of theophylline, warfarin and ciclosporin
First Generation (non-fluorinated) Quinolones

Nalidixic acid

This quinolone has limited applications because it does not achieve adequate
therapeutic levels in the serum thus it is only used for gastrointestinal and urinary
tract infections. It is active against a wide variety of gram-negative pathogens.
Nalidixic acid is completely absorbed from the GIT. It is able to cross the
placenta and is found in breast milk but only achieves antibacterial concentrations
in the gastrointestinal and urinary tract. It is partially metabolized in the liver to
hydroxynalidixic acid, which is an active metabolite. Half-life is about 6-7 h and
80% is eliminated as a metabolite.
The 2004 Antimicrobial Resistance Surveillance by the DOH reported that all
isolates of Shigella submitted were sensitive to nalidixic acid.
INDICATIONS:
1. Treatment of multidrug resistant shigellosis
2. Treatment of urinary tract infections due to susceptible gram-negative
bacteria
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
Contraindicated in patients <3 mo of age
See Section 3.1.11 Quinolones
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: 4 g/d div q6h PO
Prophylaxis: 500 mg 4x/d PO
IN and CH (>3mo): 55 mg/kg/d div q6h PO
Prophylaxis of UTI: 30 mg/kg/d div q12h PO
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PREPARATIONS:
Oral: 500 mg tablet
250 mg/5 mL suspension, 60 mL
Second Generation (fluorinated) Quinolones
These drugs are synthetic fluorinated analogues of nalidixic acid and are highly
potent bactericidal agents that alter the structure and function of bacterial DNA by
interfering with DNA gyrase. These drugs have a broad spectrum of activity against
gram-negative bacilli including H. influenzae, Enterobacteriaceae, Pseudomonas
aeruginosa, some gram-positive cocci, gram-negative cocci and various species
of mycobacteria. They have limited activity against Streptococci, Corynebacterium
spp. but with moderate activity against Staphylococci and virtually no activity
against anaerobes.

Ciprofloxacin

Ciprofloxacin is rapidly and well absorbed from the GIT with a bioavailability
of about 70%. It is widely distributed into body tissues and fluids with high
concentrations in the bile, urine, sputum, lungs, liver, muscle and bone. Low
concentrations are found in the CSF. It crosses the placenta and appears in breast
milk. Half-life is about 3-5 h and 30-50% is excreted unchanged in the urine while
20-40% is excreted in the feces.
Toxicity appears to be minimal and includes CNS problems due to GABA
inhibition and gastric complications in 5-10% of patients.
The 2004 DOH Antimicrobial Resistance Surveillance Program reported
the ff. resistance pattern to ciprofloxacin: for P. aeruginosa-26%; E. coli - 32%;
Klebsiella -25%; Enterobacter - 19%; N. gonorrheae - 58%; Non-typhoidal
Salmonella - 6%.
INDICATIONS:
1. Severe infections of the urinary and gastrointestinal tracts including
Campylobacter jejuni, Shigella or Salmonella
2. Susceptible sexually transmitted diseases; e.g., gonococcal (including
penicillin resistant) and non-gonococcal (chlamydial) urethritis
3. Osteomyelitis/septicemia caused by susceptible organisms including
bacteria resistant to beta-lactams
4. Severe infections of the respiratory tract due to susceptible gram-negative
infections including Pseudomonas aeruginosa
5. Treatment of multi-drug resistant tuberculosis in combination with other
drugs
6. Treatment of multi-drug resistant typhoid fever
7. Post-exposure prophylaxis for meningococcal disease and anthrax in
adults
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CONTRAINDICATIONS/PRECAUTIONS/ADVERSE EFFECTS/DRUG
INTERACTIONS:
Not recommended in children and growing adolescents (<18 yr old) due to
theoretical risk of arthropathy.
See Section 3.1.11 Quinolones
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 250-750 mg q12h PO
200-400 mg q12h IV infusion for 60 min
Chemoprophylaxis for high risk contacts of invasive meningococcal disease:
500 mg single dose
PREPARATIONS:
Oral: 250 mg and 500 mg tablet (as hydrochloride)
Inj: 2 mg/mL, 50 mL and 100 mL vial (IV infusion) (as lactate)

Ofloxacin

It has a similar spectrum of activity as ciprofloxacin for gram-negative
bacteria. It is very active against gram-negative bacilli and cocci including the
Enterobacteriaceae, H. influenzae, M. catarrhalis, N. gonorrhea, and Salmonella
and Pseudomonas aeruginosa. It is less active against gram-positive cocci including
Staphylococci and Streptococci. Ofloxacin is more active than ciprofloxacin for
Chlamydia trachomatis. It also has activity for M. tuberculosis and M. leprae.
Ofloxacin is rapidly and well absorbed from the GIT with a bioavailability almost
100%. It is widely distributed into body tissues and fluids with high concentrations
in the bile, urine, sputum, lungs, liver, muscle, and bone including the CSF. Some
of the drug is metabolized to desmethyl and nitrous oxide. Excretion is mainly by
the kidneys with 75-80% excreted unchanged in the urine in 24-48 h resulting in
high urine concentrations.
INDICATIONS:
1. Severe infections of the urinary tract due to susceptible Gram-negative
bacilli
2. Susceptible sexually transmitted diseases; e.g., gonococcal (including
penicillin resistant) and non-gonococcal (chlamydial) urethritis
3. Osteomyelitis/septicemia caused by susceptible organisms
4. Severe infections of the respiratory tract due to susceptible gram-negative
infections.
5. Treatment of multi-drug resistant typhoid fever
6. Treatment of multi-drug resistant tuberculosis in combination with other
drugs.
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CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Ciprofloxacin in Section 3.1.11 Quinolones
DOSAGE AND ADMINSTRATION:
A: For UTI: 200-400 mg 1-2x/d PO
For lower respiratory tract infections: 400 mg 1-2x/d
Uncomplicated gonorrhea: 400 mg as single dose
Uncomplicated genital chlamydial infection: 400 mg once daily PO for 7 d
For UTI: 200 mg once daily IV infusion over at least 30 min
For other infections: 200-400 mg 2x/d IV infusion over at least 30 min
PREPARATIONS:
Oral: 200 mg and 400 mg tablet
Inj: 2 mg/mL, 100 mL vial (IV infusion)
Third Generation Quinolones (fluorinated)
These newer generation quinolones have poorer activity for gram-negative
bacteria than ciprofloxacin but a broader spectrum of activity for gram-positive
bacteria.

▼Gatifloxacin (3)

This drug is 2-4 fold more active against staphylococci, streptococci and
enterococci than ciprofloxacin. It has good activity against most Enterobacteriaceae,
H. influenzae, N. gonorrhea, and M. catarrhalis although generally less active than
ciprofloxacin. Gatifloxacin has poor activity against Pseudomonas aeruginosa.
Atypical pathogens such as Legionella spp, Chlamydia pneumoniae and
Mycoplasma pneumoniae are highly susceptible. It also has increased activity
against anaerobes including Clostridium and Bacteroides spp.
Gatifloxacin is well absorbed from the GIT with a bioavailability of 96%. It
is widely distributed into body tissues and fluids with high concentrations in the
inflammatory fluid, saliva, prostate and seminal fluid. It crosses the placenta and
appears in breast milk. Excretion is mainly by the kidneys with 82-88% excreted
unchanged in the urine in 72 h resulting in high urine concentrations.
INDICATIONS:
1. Alternative treatment of upper and lower respiratory infections including
community acquired pneumonia, atypical pneumonias, and acute
exacerbations of chronic bronchitis, acute maxillary sinusitis
2. Severe infections of the urinary tract due to susceptible gram-negative
bacilli
3. Treatment of uncomplicated susceptible gonococcal infections including
penicillin resistant strains
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CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
Not an enzyme inducer like other quinolones
See Section 3.1.11 Quinolones
DOSAGE AND ADMINISTRATION:
A: For UTI: 400 mg/d PO
400 mg/d PO
400 mg/d IV infusion over 60 min
For lower respiratory tract infections:
400 mg/d PO
400 mg/d IV infusion over 60 min
Uncomplicated gonorrhea: 400 mg as single dose PO
For other infections 400 mg 2x/d as IV infusion over 60 min
PREPARATIONS:
Oral: 400 mg tablet
Inj: 10 mg/mL, 40 mL vial (IV)

3.1.12 Sulfonamide

The importance of sulfonamides as an antibacterial agent has decreased due
to increasing bacterial resistance and their replacement by antibiotics, which are
generally more active and less toxic.
All the sulfonamides have similar antimicrobial spectrum being bacteriostatic
against a wide variety and range of gram-negative and gram-positive bacteria.
They interfere with the synthesis of nucleic acids in susceptible microorganisms by
competing with para-amino benzoic acid (PABA) for dihydrofolic acid synthetase
thereby blocking folic acid synthesis. The principal indication for sulfonamides used
alone is uncomplicated urinary tract infections caused by susceptible organisms.
Combination of 5 parts sulfamethoxazole (SMX) with 1 part trimethoprim
(TMP) has largely replaced the use of sulfonamides alone in the treatment of
systemic infections. This combination inhibits two sequential steps of bacterial folic
acid synthesis, thereby decreasing chances of bacterial resistance. The synergism
between the two components lead to bactericidal efficacy.

COTRIMOXAZOLE (sulfamethoxazole + trimethoprim)
(also for Pneumocystis carinii and chlamydiae)

This combination drug has generally replaced other oral sulfonamides being
given alone in the treatment of numerous infections. This combination is synergistic
in its antimicrobial activity against many gram-positive and gram-negative
organisms but susceptibility may vary in different geographical locations. Aside
from its antibacterial activity, it also has good activity against Pneumocystis carinii
and Toxoplasma. Pseudomonas aeruginosa, Bacteroides fragilis and enterococci
are generally resistant.
Both drugs are almost completely absorbed (90-100%) orally. It is well
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distributed into most tissues including joint fluid, sputum, middle ear fluid, bile and
CSF. It crosses the placenta and can be found in breast milk. Both drugs undergo
hepatic metabolism. Sulfamethoxazole is N-acetylated to an inactive metabolite and
oxidized to hydroxylamine which has been implicated in adverse reactions. Small
amounts of trimethoprim is metabolized to oxide and hydroxylated metabolites.
About 40-60% of both drugs are excreted unchanged in the urine within 24 h.
The 2004 DOH Antimicrobial resistance surveillance has observed the following
percentages of resistance for cotrimoxazole: Salmonella typhi: 1%; Nontyphoidal
salmonella: 20%; Shigella: 67%; Vibrio cholera: 3%; S. pneumoniae: 15%; H.
influenzae: 36%; Moraxella catarrhalis: 38%; S. aureus: 6%; S. epidermidis: 37%;
and E. coli: 67%.
INDICATIONS:
1. Drug of choice for Pneumocystis
jirovecci pneumonia in
immunocompromised host
2. Treatment of acute and chronic bacterial prostatitis
3. Prophylaxis for recurrent urinary tract infections
4. Treatment for urinary tract infections due to susceptible E. coli
5. First line drug for typhoid fever
6. First line drug for Burkholderia cepacia (formerly Pseudomonas cepacia)
and Stenotrophomonas maltophilia (formerly Xanthomonas maltophilia).
7. Otitis media, sinusitis, pneumonia, exacerbations of chronic bronchitis and
bone and joint infections due to susceptible Haemophilus influenzae or S.
pneumoniae
8. Alternative drug for H. ducreyi infection (chancroid)
9. Alternative for shigellosis for proven susceptible cases
CONTRAINDICATIONS:
1. Hypersensitivity to sulfa or any component
2. Infants under 2 mo of age
3. Renal or hepatic failure
4. Megaloblastic anemia due to folate deficiency
PRECAUTIONS:
1. Monitor blood counts in prolonged treatment
2. Maintain adequate fluid intake to prevent crystalluria
3. Renal or hepatic impairment
4. Photosensitivity
5. Discontinue use at first sign of rash
6. G6PD deficiency
7. Injection vehicle contains benzyl alcohol and sodium metabisulfde
ADVERSE REACTIONS:
DERMATOLOGIC: rash, (more common in patients taking large doses or
in patients with AIDS); GIT: nausea, vomiting, glossitis, stomatitis, diarrhea,
pseudomembranous colitis, pancreatitis, splenomegaly, hepatitis, kernicterus
in neonates; HEMATOLOGIC: thrombocytopenia, megaloblastic anemia,
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granulocytopenia, aplastic anemia, hemolysis (with G6PD deficiency); CNS:
confusion, depression, hallucinations, ataxia, seizures, fever; LOCAL: irritation,
pain, phlebitis; RENAL: interstitial nephritis; OTHERS: hypersensitivity reactions
including erythema multiforme, Stevens-Johnson syndrome, epidermal necrolysis
and serum sickness
DRUG INTERACTIONS:
1. Enhances effects of anticoagulants, antiepileptics and sulfonylurea
antidiabetics
2. Increases toxicity of methotrexate
3. IV cotrimoxazole formulated with alcohol may cause disulfiram-like reaction
to metronidazole
4. Increased nephrotoxicity of ciclosporin
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
(Dosage recommendations are based on trimethoprim component)
A: UTI/Chronic bronchitis: 1 double strength tablet q12h PO for 10-14 d
Prophylaxis for Pneumocystis: 1 double strength tablet or 1 single strength
tablet once daily PO
IN and CH (>2 mo):
Mild/moderate infection: 6-12 mg TMP/kg/d div q12h PO
Serious infection/Pneumocystis: 15-20 mg TMP/kg/d div q6-8h IV infusion
over 60-90 min or PO
UTI prophylaxis: 2 mg TMP/kg once daily or 5 mg TMP/kg/d/dose 2x/wk
PO
Prophylaxis for Pneumocystis: 5-10 mg TMP/kg/d div or 150 mg TMP/m2/d
q12h PO, 3 d/wk; dose not to exceed 320
mg TMP and 1600 mg SMX /d
PREPARATIONS:
Oral: 400 mg sulfamethoxazole + 80 mg trimethoprim per tablet/capsule
800 mg sulfamethoxazole + 160 mg trimethoprim per tablet/capsule
200 mg sulfamethoxazole + 40 mg trimethoprim per 5 mL suspension, 30
mL, 60 mL, and 100 mL
400 mg sulfamethoxazole + 80 mg trimethoprim per 5 mL suspension,
30 mL and 60 mL
Inj: 400 mg sulfamethoxazole + 80 mg trimethoprim, 5 mL ampul (IV infusion)

3.1.13 Tetracyclines (also for chlamydiae, mycoplasma
and rickettsiae)

These are broad spectrum bacteriostatic antibiotics active against many gramnegative and gram-positive bacteria, mycoplasma, chlamydiae, rickettsiae and
spirochetes through inhibition of protein synthesis by binding with the 30S subunit
of bacterial ribosome. Their usefulness has decreased as a result of increasing
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bacterial resistance. Most tetracyclines are adequately but incompletely absorbed
from the GIT; the highest absorption occurs with doxycycline and minocycline. The
presence of food does not affect the absorption of doxycycline and minocycline but
it reduces the absorption of other tetracyclines. They are widely distributed to all
body tissues and fluids including the placenta and milk but not the CSF and they
tend to localize in bones, liver, spleen, tumors and teeth.
CONTRAINDICATIONS:
1. Hypersensitivity to tetracycline or any component
2. Renal failure, except for doxycycline
3. Pregnancy and lactation
4. Children below 8 yr old
5. Concurrent administration of potentially hepatotoxic drugs
PRECAUTIONS:
1. Impaired liver and/or kidney function
2. Avoid use during tooth development, may cause permanent discoloration
of teeth and enamel hypoplasia.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: rash, photosensitivity; GIT: nausea, vomiting, diarrhea,
esophagitis, esophageal ulceration with the hyclate salt formulation and
hepatotoxicity; HEMATOLOGIC: neutropenia, eosinophilia; CNS: pseudotumor
cerebri (increased ICP and bulging fontanelles in infants); OTHERS: discoloration
of teeth in children
DRUG INTERACTIONS:
1. Absorption is impaired by milk products, aluminum hydroxide, sodium
bicarbonate, calcium and magnesium salts and iron preparations.
2. Decreased effect of oral contraceptives
3. Increased effect of warfarin
4. Barbiturate, carbamazepine and phenytoin decrease tetracycline effect
through enzyme induction (CYP3A3/4 substrate)
5. Increased nephrotoxicity with methoxyflurane
6. Possible antagonistic effect with concomitant administration with
penicillin

DOXYCYCLINE

Doxycycline is almost completely absorbed by the oral route with a bioavailability
of 90-100%. Absorption can be reduced by food or milk intake by about 20%.
Doxycycline is more lipid soluble than tetracycline and is widely distributed into
tissues and fluids except for the CSF. Initial half-life is long (12-15 h) and is even
increased (22-24 h) with multiple dosing. It is not metabolized in the liver but is
partially inactivated in the GIT by chelate formation. Only 25% is excreted in the urine
while about 30% is excreted in the feces. Two percent resistance has been found
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for Vibrio cholera isolated in the Philippines for tetracyclines and 44% resistance
for N. gonorrhea isolates (2004 Antimicrobial Surveillance Report, DOH).
INDICATIONS:
1. Infections caused by susceptible rickettsiae.
2. Infections caused by Chlamydia and Mycoplasma including those of the
respiratory and the genital tract
3. Treatment of leptospirosis for > 8 yr old patients
4. Alternative drug for the treatment of syphilis, actinomycosis, tularemia,
shigellosis and meilodosis
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.13 Tetracyclines
DOSAGE AND ADMINISTRATION:
A and Adol: 100-200 mg/d in 1-2 div doses PO
Chlamydial infections: 100 mg/dose 2x/d PO for 7-10 d
CH >8 yr: 2-4 mg/kg/d div q12-24h PO, not to exceed 200 mg/d
PREPARATIONS:
Oral: 50 mg and 100 mg capsule (as hyclate)

Tetracycline

Tetracycline has a bioavailability of 75% and absorption can be reduced by
food or milk intake by about 20%. Tetracycline is widely distributed into tissues and
fluids except for the CSF. Half-life is 6-12 h. Enterohepatic recirculation occurs and
high concentrations are achieved in the bile. About 55% is excreted unchanged in
the urine while. Two percent resistance has been found for Vibrio cholera isolated
in the Philippines for tetracyclines and 44% resistance for N. gonorrhea isolates
(2004 Antimicrobial Surveillance Report, DOH).
INDICATIONS:
1. Drug of choice for
1.1
Chlamydia infections (urethritis, pelvic inflammatory disease,
lymphogranuloma venereum and psittacosis)
1.2
Rickettsial infections (e.g., typhus fever)
1.3
Brucellosis (in combination with streptomycin)
1.4
Mycoplasma pneumoniae infections in adults
1.5
Cholera
1.6
Granuloma inguinale infection
1.7
Lyme disease
1.8
Leptospirosis for >8 yr old patients
2. Alternative drug for actinomycosis, rat bite fever, syphilis, gonorrhea,
tularemia, shigellosis and Yersinia enterocolitica enteritis
3. Severe acne (long term low dose therapy)
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PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
A and Adol: 250-500 mg/dose q6-12h PO
CH >8 yr: 25-50 mg/kg/d div q6h PO; max dose: 3 g/d
PREPARATIONS:
Oral: 250 mg and 500 mg capsule

3.1.14 Anti-H. pylori (in conjunction with bismuth subcitrate or
proton pump inhibitor)

Eradication is strongly recommended in all patients with peptic ulcer, including
those with complications; in patients with low-grade mucosa-associated lymphoid
tissue (MALT) lymphoma; in individuals with atrophic gastritis; after gastric cancer
resection and for patients who are first-degree relatives of individuals with gastric
cancer. Combination therapy of at least two antibiotics is preferred because of
higher eradication rates and shorter duration.

AMOXICILLIN
INDICATIONS/PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY/DRUG INTERACTIONS/ PREPARATIONS:
See Amoxicillin in Section 3:1.10 Penicillins
DOSAGE AND ADMINISTRATION:
A: 1 g 2x/d for 7-14 d
CH: 50 mg/kg/d 2x/d for 7-14 d; max dose 1 g 2x/d

CLARITHROMYCIN
INDICATIONS/PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY/DRUG INTERACTIONS/ PREPARATIONS:
See Clarithromycin in Section 3:1.8 Macrolides
DOSAGE AND ADMINISTRATION:
A: 500 mg 2x/d
CH: 15 mg/kg/d 2x/d; max dose: 500 mg 2x/d

METRONIDAZOLE
INDICATIONS/PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY/DRUG INTERACTIONS/ PREPARATIONS:
See Metronidazole in Section 3:1.9 Nitroimidazole,
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DOSAGE AND ADMINISTRATION:
A: 500 mg 3x/d
CH: 20 mg/kg/d 2x/d; max dose 500 mg 2x/d

3.1.15 Antileprosy Drugs

In 2002, the DOH reported the prevalence rate of leprosy to be 1.1 per 100,000
population. Although this does not make this disease endemic in the Philippines,
our country is among other 91 nations wherein this communicable and preventable
disease is still occurring.
For many years, the mainstay of leprosy chemotherapy was dapsone
monotherapy but resistance became an increasing concern. To reduce the risk of
drug resistance, eliminate persisting organisms and to allow the duration of therapy
to be shortened, the WHO Study Group has recommended the use of multi-drug
therapy (MDT) based on the same principles as in chemotherapy of tuberculosis.
The drugs advocated in MDT are dapsone, rifampicin and clofazimine.
For treatment purposes, leprosy patients are divided into those with multibacillary
leprosy (Iepromatous, border line-lepromatous and borderline leprosy) and those
with paucibacillary leprosy (borderline-tuberculoid, tuberculoid and indeterminate).
A three-drug regimen (dapsone, rifampicin and clofazimine) is recommended for
the former group and a two-drug regimen (dapsone and rifampicin) for the latter.
The dosages recommended below are those of the MDT. For patients who cannot
take rifampicin because of allergy, other diseases or rifampicin-resistant leprosy,
and for patients who refuse clofazimine treatment alternative regimens incorporate
ofloxacin or minocycline.
During the course of leprosy, acute episodes or reactions may occur. Two types
are recognized, the type 1 lepra reactions (downgrading and reversal reactions)
and the type 2 lepra reactions (erythema nodosum leprosum). The first type
usually develops in borderline leprosy patients before therapy (downgrading) or
after the initiation of therapy (reversal). This is manifested as a sudden increase in
inflammation in formerly inactive skin lesions, and addition of new lesions, neuritis
and fever. Immediate treatment is essential for neuritis or else irreversible nerve
damage and deformity may occur. These are treated with corticosteroids such as
prednisone, which may have to be maintained for long durations. Type 2 lepra
reactions occur in multibacillary patients usually within the 1st 2 yr of treatment and
manifestations include painful nodules, neuritis, fever, leukocytosis, anemia, orchitis
and glomerulonephritis. These may also be treated with steroids, thalidomide or
clofazimine.

CLOFAZIMINE

This drug is a phenazine dye, which binds preferentially to mycobacterial DNA
at the guanine base to inhibit its growth. Clofazimine also has anti-inflammatory
effects and prevents the development of type 2 lepra reactions. Clofazimine is
absorbed variably with a bioavailability ranging from 45-70%. It is best absorbed
when given right after a meal. It is a lipophilic drug and is mainly distributed in
fatty tissue, reticuloendothelial cells specially macrophages, but it does not cross
the blood brain barrier. Initial tissue half-life is 10 d but increases to 25-90 d after
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multiple dosing. Clofazimine accumulates in the body and is largely excreted
unchanged in the feces. Only 1% is excreted unchanged in the urine and a small
amount is secreted through the sebaceous and sweat glands.
INDICATIONS:
1. Part of combination regimen for multibacillary leprosy
2. For type 2 lepra reactions (Erythema Nodosum Leprosum)
CONTRAINDICATION:
Hypersensitivity to clofazimine or any component
PRECAUTIONS:
1. Avoid treatment with daily doses exceeding 100 mg
2. Crosses placental barrier and excreted in breast milk; may cause temporary
discoloration of newborn
3. Use with caution during first trimester
4. Patients with gastrointestinal problems
5. Liver and renal impairment
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: pink to brownish-black discoloration of skin, rash,
pruritus, phototoxicity, dryness of the skin; GIT: nausea, vomiting, diarrhea in high
doses; ENDOCRINE/METABOLIC: elevated blood sugar levels; GIT: hepatitis;
OPHTHALMOLOGIC: discoloration of conjunctiva; CNS: headache, drowsiness,
dizziness
DRUG INTERACTIONS:
1. The anti-inflammatory effect of clofazimine for Lepra type 2 reactions may
be reduced by dapsone.
2. Isoniazid increases plasma and urinary concentrations and decreases
skin concentrations.
DOSAGE AND ADMINISTRATION:
For Multibacillary Leprosy: (in combination with dapsone and rifampicin
for 1 yr)
A: 50 mg once daily, then 300 mg once/mo PO for 12 mo
CH <10 yr: 50 mg 2x/wk and 100 mg once/mo PO for 12 mo
10-14 yr: 50 mg q other d and 150 mg once/mo
For type 2 lepra reactions:
A and CH: 200-300 mg/d 2-3x/d (4-6 wk treatment may be required before
effect is seen)
PREPARATIONS:
Oral: 50 mg and 100 mg capsule (available under DOH program)
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DAPSONE

This drug is a sulfonamide with a broad spectrum of activity against many
bacteria but is mainly used for its antileprosy properties of which it is bacteriostatic.
Its action is similar to other sulfonamides in that it is a competitive inhibitor of
para-aminobenzoic acid and inhibits folic acid synthesis. It also has activity against
Plasmodia and Pneumocystis carinii. Dapsone is almost completely absorbed and
it distributes into many tissues and fluids including the skin, muscle, kidneys, liver,
bile and tears. It also crosses the placenta and appears in breast milk. Dapsone
undergoes enterohepatic recycling. It is acetylated and hydroxylated in the liver.
Only 5-20% of the drug is excreted unchanged in the urine while about 70-85% of
the drug is excreted in the urine as metabolites.
INDICATIONS:
1. All forms of leprosy
2. Dermatitis herpetiformis
3. Alternative prophylaxis and treatment of Pneumocystis carinii
4. Alternative prophylaxis for toxoplasma encephalitis
CONTRAINDICATION:
Hypersensitivity to dapsone or any component
PRECAUTIONS:
1. Severe anemia
2. G6PD deficiency, methemoglobin reductase deficiency or hemoglobin M
3. In pregnant patients, supplementation with folic acid may be necessary
4. In patients receiving drugs capable of inducing hemolysis
5. Hypersensitivity to other sulfonamides
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: leukopenia, agranulocytosis, dose related hemolysis,
neutropenia, methemoglobinemia; DERMATOLOGIC: exfoliative dermatitis;
erythema nodosum, photosensitivity; GIT: vomiting, nausea, abdominal pain,
anorexia; CNS: psychosis, insomnia, headache, peripheral neuropathy;
GIT: cholestatic jaundice, hepatitis, elevated liver function tests;
OPHTHALMOLOGIC: blurred vision; OTIC: tinnitus; RENAL: acute tubular necrosis,
nephrotic syndrome; OTHERS: fever, lupus erythematosus, mononucleosis-like
syndrome
DRUG INTERACTIONS:
1. Dapsone decreases absorption of didanosine
2. Rifampicin decreases serum levels of dapsone while trimethoprim
increases it
3. Do not administer with antacids, alkaline foods that decrease absorption
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dosage and administration:
Paucibacillary leprosy: (in combination with rifampicin)
A: 100 mg once daily for 6 mo
10-14 yr: 50 mg once daily for 6 mo
CH <10 yr: 50 mg q other d for 6 mo
Multibacillary leprosy: (in combination with rifampicin and clofazimine)
A: 100 mg once daily for 12 mo
10-14 yr: 50 mg once daily for 12 mo
CH <10 yr: 50 mg q other d for 12 mo
For Dermatitis herpetiformis:
A: 50 mg/d increasing to 300 mg/d to achieve full control; reduce dosage
to minimum level as soon as possible
For Pneumocystis carinii:
A: Prophylaxis: 50 mg 2x/d
Treatment: 100 mg/d with trimethoprim 15-20 mg/kg/d div q 12
CH: Prophylaxis: 2 mg/kg/d; max dose: 100 mg/d
Preparation:
Oral: 100 mg tablet

RIFAMPICIN (B)

This drug is part of the multidrug therapy against Mycobacterium leprae because
of its high sterilizing activity against this pathogen and its ability to eliminate semidormant organisms.
INDICATIONS/PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY/DRUG INTERACTIONS/PREPARATIONS:
See Rifampicin in Section 3.1.16 Antituberculosis Drugs
DOSAGE AND ADMINISTRATION:
Paucibacillary leprosy: (in combination with dapsone)
A: 600 mg once/mo for 6 mo
10-14 yr: 450 mg once/mo for 6 mo
CH <10 yr: 10 mg/kg/dose PO once a mo for 6 mo
Multibacillary leprosy: (in combination with dapsone and clofazimine)
A: 600 mg once/mo for 12 mo
10-14 yr: 450 mg once/mo for 12 mo
CH<10 yr: 10 mg/kg/dose PO once a mo for 12 mo

Minocycline

This drug is a tetracycline antibacterial agent that has similar properties to the
other agents in its class. It is bacteriostatic and is active against many bacteria
including Mycoplasma, Chlamydia, Rickettsiae and Mycobacterium (leprae and
marinarum). Approximately 90% of an oral dose is absorbed and it is moderately
protein bound (76%). They are widely distributed to all body tissues and fluids
including the placenta and milk but not the CSF and they tend to localize in bones,
liver, spleen, tumors and teeth. Its elimination half-life is 15 to 20 h and extensive
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hepatic metabolism occurs, with 10% to 13% excreted unchanged in the urine and
19% excreted in the feces.
INDICATIONS:
1. For patients who cannot take rifampicin because of allergy, other diseases
or rifampicin-resistant leprosy
2. For patients who refuse clofazimine treatment in combination with other
anti-leprosy drugs
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS/PREGNANCY RISK CATEGORY:
See Section 3.1.13 Tetracyclines
ADVERSE REACTIONS:
CNS: dizziness, light-headedness or unsteadiness; DERMATOLOGIC:
pigmentation of skin and mucous membranes
DOSAGE AND ADMINISTRATION:
A: Single skin lesion paucibacillary leprosy: 100 mg PO as a single dose (plus
rifampicin 600 mg single dose plus ofloxacin 400 mg single dose, regimen
recommended by WHO)
For patients wherein patients refuse clofazimine with multibacillary leprosy:
100 mg once/mo for 24 mo (with rifampicin 600 mg once/mo and ofloxacin
400 mg once/month for 24 mo, regimen recommended by WHO)
For patients who cannot take rifampicin, multibacillary leprosy: 100 mg once
daily for 24 mo (with clofazimine 50 mg once daily for 24 mo and ofloxacin
400 mg for the for the first 6 mo, recommended by WHO)
PREPARATIONS:
Oral: 50 and 100 mg capsule

3.1.16 Antituberculosis Drugs

The problem of tuberculosis disease control in the Philippines remains a challenging
task for healthcare workers and providers. In 2002, WHO reported that the Philippines ranks
number 7 among the 22 TB endemic countries in the world. In the Western Pacific Region,
our country ranks 1st in mortality rate with approximately 68 persons dying every day.
Treatment of Tuberculosis: Guidelines for National Programmes (WHO, 3rd edition, 2003)
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Table 3.1 Recommended treatment regimens for each diagnostic category
TB
Diagnostic
Category

TB Treatment Regimens
TB Patients

Initial Phase
(Daily or 3x weekly)a

Continuation
Phase (Daily or 3x
weekly)a

I

New smear-positive patients;
New smear negative PTB
with extensive parenchymal
involvement; concomitant
HIV disease or severe forms
of extrapulmonary TB

2 HRZE b

4 HR
or
6HE daily c

II

Previously treated sputum
smear positive TB:
-relapse
-treatment after interruption;
-treatment failured

2HRZES/1HRZE

5 HRE

III

New smear-negative PTB
(other than in Category I);
Less severe forms of EPTB

2HRZEe

4HR
or
6HE dailyc

IV

Chronic and MDR-TB cases
(still sputum positive after
supervised re-treatment) f

Specifically designed standardized or
individualized regimens are suggested for this
category

Direct observation of drug intake is required during the initial phase of treatment in smear-positive cases, and always
in treatment that includes rifampicin.
b
Streptomycin may be used instead of ethambutol. In meningeal TB, ethambutol should be replaced by streptomycin.
c
This regimen may be associated with a higher rate of treatment failure and relapse compared with the 6 mo regimen
with rifampicin in the continuation phase.
d
Whenever possible, drug sensitivity testing is recommended before prescribing Category II treatment in failure cases.
It is recommended that patients with proven MDR-TB use Category IV regimens.
e
Ethambutol may be omitted during the initial phase of treatment for patients with non-cavitary, smear negative PTB
who are known to be HIV negative, patients known to be infected with fully drug susceptible bacilli, and young children
with primary TB.
f
Contacts of patients with culture-proven MDR-TB should be considered for early culture and sensitivity testing.
a

The anti-tuberculous drugs may be divided into 2 major categories:
1. FIRST LINE AGENTS - combine the greatest level of efficacy with an acceptable
degree of toxicity. These include isoniazid (H), pyrazinamide (Z), rifampicin (R), streptomycin
(S) and ethambutol (E)
2. SECOND LINE AGENTS - are used when microbial resistance or patient related factors prevent the use of the first line drugs. Examples include: ethionamide, para-aminosalicylic acid, amikacin, kanamycin, capreomycin, thiacetazone, cycloserine and ciprofloxacin.
The main thrust in the chemotherapy of tuberculosis is to select a group of drugs that
will kill the mycobacteria as quickly as possible, whether they are multiplying rapidly like
those found in cavities (in which case H, R, and S are all active), just starting to multiply or
having “spurts of growth” as in caseous lesions (R is most active), or present in the acid
milieu within the macrophages, (Z is more active than H or R). Available data suggest that
if the tubercle bacilli population is sensitive to these 3 drugs, these 3 drugs may suffice and
adding S or E does not improve efficacy.
The treatment of tuberculosis has two phases: an initial intensive phase using at least 3
bactericidal drugs and a continuation phase with two drugs. The concurrent use of at least 3
drugs during the initial phase of 2 mo is designed to reduce the population of viable bacteria
as rapidly as possible and to minimize the risk of developing drug resistance. H, R and Z
supplemented by E or S in places with problems of drug resistance (as in the Philippines),
are the preferred agents for the initial phase. The addition of Z during this phase produces the
most intensive bactericidal and sterilizing effect and permits the reduction of the continuation
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phase to a minimum of 4 mo. For the continuation phase, the preferred drugs are H and R,
given for 4 mo if Z is given during the intensive phase, and for 7 mo if without Z The drugs
are given either daily or intermittently (3x/wk).
A major determinant of the outcome of treatment is patient adherence to the drug
regimen. Careful attention should be paid to measures designed to foster adherence
and to ensure that patients take the drug as prescribed which may be achieved by direct
observation therapy short course (DOTS). DOTS can be given at the office, home, clinic,
school, work or any other setting. It is highly effective and safe and the preferred mode of
therapy of TB disease. Many fixed dose combinations have also been formulated in order
to improve compliance.

ETHAMBUTOL

This drug is tuberculostatic at usual doses and is primarily used to inhibit
emergence of microbial resistance to other drugs. It is well absorbed by the oral
route and absorption is not affected by food. It is well distributed to most tissues
and fluids including into the CNS. Half of the dose is excreted in the urine as
unchanged drug and 20% in the feces.
Resistance to ethambutol may develop when used alone, hence it is used in
combination with other anti-tuberculous drugs.
INDICATIONS:
1. For the treatment of tuberculosis in combination with other drugs in areas
where drug resistance is high or is unknown.
2. For the treatment of tuberculosis in pregnant patients in combination with
H and R
CONTRAINDICATION:
Hypersensitivity to ethambutol or other components
PRECAUTIONS:
1. Reduce dose in renal impairment
2. Warn patients to report visual changes and color blindness to red and
green
3. Known optic neuritis
4. Young children (less than 6 yr) wherein testing of visual acuity and color
perception may be difficult
PREGNANCY RISK CATEGORY: B
Adverse REACTIONS:
OPHTHALMOLOGIC: optic neuritis, decreased visual acuity, decreased red/
green color discrimination; OTIC: tinnitus; CNS: headache, malaise, peripheral
neuritis, mental confusion; DERMATOLOGIC: rash, pruritus; GIT: nausea, vomiting,
elevated liver transaminase levels; ENDOCRINE/METABOLIC: elevated uric acid
levels; RENAL: renal injury, hematuria; OTHERS: fever, anaphylaxis
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DRUG INTERACTION:
Aluminum salts may decrease absorption
DOSAGE AND ADMINISTRATION:
A and CH: 15-25 mg/kg/d once daily, max:2.5 g/d or 30 mg/kg 3x weekly as
DOTS, max or 50 mg/kg 2x weekly as DOTS, max: 2.5 g/dose
PREPARATIONS:
Oral: 200 mg and 400 mg tablet (as hydrochloride)

ISONIAZID
WARNING
1.
2.

Severe and sometimes fatal hepatitis may be associated with
isoniazid therapy which is age-related.
Very high doses can induce CNS adverse effects (e.g., seizures,
ataxia, stupor, psychosis, etc.)

It is the main drug given for the full duration of all anti-TB regimens because of
its efficacy and reasonable cost. It acts on extracellular and intracellular tubercle
bacilli and bactericidal for actively growing and replicating organisms. It is rapidly
and completely absorbed by the oral route in fasting state and diffuses readily to
all tissues and body fluids including the CSF. The plasma half-life is dependent
upon genetically determined rate of metabolism and varies from less than 1 h
in fast acetylators to more than 3 h in slow acetylators. Most Asians including
Filipinos belong to the rapid acetylator group. Isoniazid is largely excreted thru
the urine within 24 h mostly as inactive metabolites. Reported local incidence of
primary isoniazid resistance is 14.9% and multidrug resistance (to H and R) is
4.3% (National Tuberculosis Prevalence Survey, 1997).
INDICATIONS:
1. Treatment of all forms of tuberculosis disease due to susceptible M.
tuberculosis
2. Preventive therapy for specific situations:
2.1 Close family contacts of open/active tuberculous cases especially in
those <5 yr
2.2 For latent TB infection (IN, CH or A whose tuberculin reaction has
become positive (especially within the last 2 yr), with negative CXR and
negative symptomatology suggestive of TB- to prevent progression
into TB disease.
2.3 To prevent recurrence of infection in patients at risk of reactivation
CONTRAINDICATIONS:
1. Acute liver disease
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2.
3.

Hypersensitivity to isoniazid or any component
Previous history of hepatic damage during isoniazid therapy

PRECAUTIONS:
1. Impaired liver and kidney functions; adjust dose
2. Epilepsy
3. Alcoholism
4. Elderly patients
5. Patients at risk of developing peripheral neuropathy as a result of
malnutrition, alcoholism or diabetes mellitus should additionally receive
pyridoxine, 10 mg/d (WHO recommendation) although others recommend
10 mg pyridoxine/100 mg isoniazid. Pregnant women and patients with
renal failure should also receive pyridoxine while on isoniazid therapy
6. When used with R, H dose must not exceed 10 mg/kg/d
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: peripheral neuritis (0.2%), seizure with very high doses, ataxia,
agitation, stupor, dizziness, psychosis; DERMATOLOGIC: skin eruptions (2%);
GIT: nausea, vomiting, epigastric distress, hepatitis, may be fatal in patients >35
yr, serum aminotransferase activity is increased in 10-20% of patients taking
isoniazid but often returns to normal even when the drug is continued, stop
isoniazid if with hepatitis or when serum aminotransferase activity increases to
more than 3-5 x the upper border of normal range; ENDOCRINE/METABOLIC:
hyperglycemia: HEMATOLOGIC: agranulocytosis, hemolytic anemia, aplastic
anemia, thrombocytopenia, eosinophilia; OCULAR: optic neuritis; OTIC: tinnitus;
OTHERS: fever (1.2%), SLE- like syndrome
DRUG INTERACTIONS:
1. Decreased effect/levels of isoniazid with aluminum salts
2. Concurrent cycloserine produces drowsiness and dizziness
3. Ataxia and psychotic reactions with disulfiram
4. Increased toxicity/levels of oral anticoagulants, carbamazepine, phenytoin,
cycloserine
5. Increased hepatoxicity by rifampicin
DOSAGE AND ADMINISTRATION:
>12 yr: 5 mg/kg once daily PO on an empty stomach, max dose: 300 mg or 15
mg/kg/dose 3x/week PO
<12 yr: 5-10 mg/kg once daily PO on an empty stomach, max dose: 300mg or
20-40 mg/kg/dose 3x/week
Used in conjunction with other effective antituberculosis agents; if the bacilli
become resistant, therapy must be changed to a regimen that includes
at least 2 drugs to which the bacilli are susceptible
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PREPARATIONS:
Oral: 100 mg, 300 mg and 400 mg tablet
100 mg/5 mL syrup, 60 mL and 120 mL
200 mg/5 mL syrup, 60 mL and 120 mL

PYRAZINAMIDE

It is bactericidal against M. tuberculosis located intracellularly within the
macrophages that divide slowly and intermittently. The exact mechanism of action
is unknown but evidence shows that the active metabolite, pyrazinoic acid disrupts
membrane energetics and inhibits membrane transport function of the TB bacilli.
Its potent cellular sterilizing effect in an acid environment (ph 5.5) has provided
basis for shortening treatment regimen to six months and for reducing the risk of
relapse. Primary and secondary, resistance to pyrazinamide in Metro Manila has
been reported to be 9.6% and 10% respectively.
Pyrazinamide is well absorbed from the oral route and is rapidly distributed to
all tissues and body fluids including the CSF. It is well metabolized in the liver and
excreted largely in the urine by glomerular filtration.
INDICATION:
Important component of the 2 mo intensive (initial) phase of all antituberculous
multiple drug chemotherapy especially in countries where primary isoniazid
resistance is high as in the Philippines.
CONTRAINDICATIONS:
1. Hypersensitivity to pyrazinamide
2. Severe hepatic impairment
PRECAUTIONS:
1. Caution in patients with renal failure, gout, and diabetes mellitus
2. Administer with other effective anti-TB agent
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: hepatotoxicity (increased incidence with doses >30 mg/kg/d) (30%),
jaundice (2-3%), moderate rises in serum transaminases common during the early
phase of therapy which frequently revert to normal despite continuation of therapy,
nausea, vomiting, and anorexia; ENDOCRINE/METABOLIC: gout, hyperuricemia;
MUSCULOSKELETAL: arthralgia; DERMATOLOGIC: rash, photosensitivity,
urticaria; OTHERS: fever, malaise
DRUG INTERACTIONS:
1. Allopurinol, colchicine, probenecid or sulfipyrazone; pyrazinamide may
increase serum uric acid concentrations or decrease the efficacy of
antigout therapy.
2. Cyclosporin and pyrazinamide may decrease its concentration possibly
leading to inadequate immunosuppression.
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DOSAGE AND ADMINISTRATION:
A and CH: 15-30 mg/kg once daily PO; max dose 2g/d, or 50-70 mg/kg/dose
3x/week
PREPARATIONS:
Oral: 500 mg tablet
250 mg/5 mL suspension, 60 mL and 120 mL

RIFAMPICIN (B)

This drug inhibits DNA dependent RNA polymerase thereby blocking RNA
transcription. It exerts its bactericidal action against a broad range of microbial
pathogens and has a potent sterilizing effect against both intracellular and
extracellular tubercle bacilli. Resistant mutants to rifampicin naturally occur in 1:108
tubercle bacilli. Local reported primary and secondary resistances to rifampicin are
1.5% and 14.3%, respectively (NTPS, 1997).
Rifampicin is readily absorbed from the GIT in the fasting state and is widely
distributed to all tissue body fluids including the CSF especially when meninges
are inflamed. It is desacetylated in the liver to an active metabolite then conjugated
to glucuronide. Excretion is via the biliary tract and it is extensively recycled via
enterohepatic recirculation and eventually excreted in the feces. It also appears in
tears, saliva and sweat. It may cause orange discoloration of the urine, tears and
sweat but this is deemed harmless.
Rifampicin is a component of all 6-12 mo anti-tuberculosis chemotherapeutic
regimens currently recommended. It should never be used alone but always
together with isoniazid plus another drug if indicated. The bioavailability of rifampicin
products depends on the formulation and is diminished by food.
INDICATIONS:
1. Tuberculosis, in combination with other anti-TB agents
2. Leprosy; in combination with other drugs; (see Section 3.1.13 Anti-Leprosy
Drugs)
3. For chemoprophylaxis of household contacts of meningococcal and
Haemophilus influenzae diseases
4. Methicillin resistant Staphylocccus aureus (MRSA) infections in combination
with vancomycin
CONTRAINDICATIONS:
1. Hypersensitivity to rifampicin or any component
2. Concurrent use with indinavir and other anti-retroviral protease inhibitors
PRECAUTIONS:
1. Reduce dose in hepatic impairment; must not exceed 8 mg/kg/d
2. Daily alcohol intake may increase the risk of rifampicin inducedhepatotoxicity
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
GIT: nausea and vomiting (1.5%), diarrhea, stomatitis, hepatitis; CNS:
headache drowsiness, fatigue, ataxia, confusion; DERMATOLOGIC: rash (0.8%),
pruritus; HEMATOLOGIC: leukopenia, thrombocytopenia, eosinophilia; RENAL:
renal failure; OTHERS: fever (0.5%), flu-like syndrome, red-orange discoloration
of urine, tears, sweat or other body fluids
DRUG INTERACTIONS:
(CYP3A3/4 substrate; CYP1A2, CYP2C9, CYP2C18, CYP3A3/4 and
CYP3A5-7 inducer)
1. Rifampicin, an enzyme inducer, decreases effects of the following: verapamil,
methadone, digoxin, ciclosporin, corticosteroids, oral anticoagulants,
ketoconazole, oral contraceptives, quinidine, theophylline, barbiturates,
chloramphenicol, tolbutamide, antiretroviral protease inhibitors and nonnucleoside reverse transcriptase inhibitors
2. Increases isoniazid hepatotoxicity
3. May cause withdrawal symptoms in narcotic addicts under methadone
DOSAGE AND ADMINISTRATION:
>12 yr: 10 mg/kg once daily PO on an empty stomach; max dose 600 mg/d or
10 mg/kg/dose 2-3x/wk PO
<12 yr: 5-10 mg/kg once daily PO on an empty stomach; max dose 600 mg/d
or 10 mg/kg/dose 2-3x/wk PO
PREPARATIONS:
Oral: 150 mg, 300 mg, 450 mg, and 600 mg tablet/capsule
100 mg/5 mL suspension, 30 mL and 60 mL and 120 mL
200 mg/5 mL suspension, 60 mL and 120 mL

STREPTOMYCIN

This is a valuable bactericidal drug which acts through inhibition of protein
synthesis like other aminoglycosides. It is used usually in combination with H, R
and Z in life-threatening forms of tuberculosis especially in children under 6 yr
wherein E is not recommended. Because of rapid development of resistance, it
should never be used alone. After IM administration, it diffuses readily into the
extracellular compartment of most tissues and attains bactericidal concentrations
particularly in tuberculous cavities. Little enters the CSF although penetration
increases when meninges are inflamed. It is excreted unchanged in the urine and
half-life is prolonged in the elderly and in patients with renal impairment.
INDICATIONS:
1. Tuberculosis, as a component of multiple drug therapy, especially in
patients with impaired liver function
2. In combination with other agents for treatment of streptococcal or
enterococcal endocarditis, mycobacterial infections, plague, tularemia and
brucellosis
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CONTRAINDICATIONS/ PRECAUTIONS/ADVERSE EFFECTS/DRUG
INTERACTIONS/ PREGNANCY RISK CATEGORY:
See Section 3.1.1 Aminoglycosides
DOSAGE AND ADMINISTRATION:
For tuberculosis
A: 1 g/d once daily deep IM or 25-30 mg/kg/dose 2x/week deep IM, max dose:
1.5 g/dose
CH: 20-30mg/kg once daily deep IM, max dose: 1g/d or 20-40 mg/kg/dose
2x/week deep IM, max dose: 1.5 g/dose
PREPARATION:
Inj: 1 g vial (as sulfate)

ISONIAZID + ETHAMBUTOL

See Isoniazid and Ethambutol in Section 3.1.16 Antituberculosis Drugs

PREPARATIONS:
Oral: 150 mg + 400 mg tablet
200 mg + 500 mg tablet

ISONIAZID + RIFAMPICIN (B)

See Isoniazid and Rifampicin in Section 3.1.16 Antituberculosis Drugs

PREPARATIONS:
Oral: 30 mg + 60 mg tablet (pediatric)
60 mg + 60 mg tablet (pediatric) (for intermittent use 3x/wk)
75 mg + 150 mg tablet
150 mg + 150 mg tablet (for intermittent use 3x/wk)
100 mg + 150 mg tablet
150 mg + 300 mg tablet
200 mg + 225 mg tablet
300 mg + 450 mg tablet
400 mg + 450 mg tablet
600 mg + 400 mg tablet/film-coated tablet

ISONIAZID + RIFAMPICIN (B) + PYRAZINAMIDE

See Isoniazid, Rifampicin and Pyrazinamide in Section 3.1.16 Antituberculosis
Drugs
PREPARATIONS:
Oral: 30 mg + 60 mg + 150 mg tablet (pediatric) (for intermittent use 3x/wk)
75 mg + 150 mg + 400 mg tablet
150 mg + 150 mg + 500 mg tablet
300 mg + 450 mg + 500 mg tablet
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ISONIAZID + RIFAMPICIN (B) + PYRAZINAMIDE + ETHAMBUTOL

Restricted for 60 d use only
See Isoniazid, Rifampicin, Pyrazinamide and Ethambutol in Section 3.1.16
Antituberculosis Drugs
PREPARATIONS:
Oral: 60 mg + 120 mg + 300 mg + 225 tablet
75 mg + 150 mg + 400 mg + 275 mg tablet
200 mg + 450 mg + 500 mg + 400 mg tablet

ISONIAZID + THIACETAZONE

See Isoniazid and Thiacetazone in Section 3.1.16 Antituberculosis Drugs

DOSAGE AND ADMINISTRATION:
A and CH: Thiacetazone 2.5 mg/kg once daily and isoniazid 5 mg/kg
once daily PO
PREPARATIONS:
Oral: 300 mg isoniazid + 150 mg thiacetazone tablet
MDR TB (proven isoniazid (H) and rifampicin (R) resistant)
The initial regimen in treating suspected or proven MDR TB cases should
consist of at least 3 drugs, preferably 4 or 5, to which the bacilli are likely to
be fully sensitive, usually drugs not previously taken by the patient. When the
patient’s sputum has converted to negative, one or more drugs may be withdrawn,
preferably the weaker drug which is causing side effects. The treatment with these
weaker regimens should be continued for at least 18 mo after sputum conversion
to prevent relapse.
In any regimen chosen, the medication should be administered daily and
should be directly observed. It is also necessary to monitor bacteriological results
(e.g., sputum smear and culture) monthly starting the 2nd mo until the 6th mo, and
then every 3 mo, until the end of treatment. An infectious disease specialist should
always be consulted in the management of MDR TB patients.

Amikacin

This drug is bactericidal against actively multiplying Mycobacterium tuberculosis
bacilli. Strains resistant to streptomycin may still be susceptible to amikacin.
Unfortunately resistance to kanamycin induces a complete cross-resistance
with amikacin. Resistance to kanamycin-amikacin induces also resistance to
streptomycin.
See Amikacin in Section 3.1.1 Aminoglycoside
DOSAGE AND ADMINISTRATION:
A and CH: 15 mg/kg once daily IM or IV infusion over 30 min;
max dose: 1 g/d
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Ciprofloxacin

Ofloxacin, ciprofloxacin, and sparfloxacin induce complete cross-resistance for
all fluoroquinolones. For this reason, the use of ofloxacin or ciprofloxacin must be
carefully considered, since the newer generation quinolones (e.g., levofloxacin)
could replace these drugs in the future. There is no cross-resistance with other
classes of drugs.
See Ciprofloxacin in Section 3.1.11 Quinolones
DOSAGE AND ADMINISTRATION:
A: 1-1.5 g once daily PO

Kanamycin

This is an aminoglycoside antibiotic with similar properties to gentamicin.
Currently it is recommended to be used as a second-line drug for tuberculosis.
It is rapidly absorbed after IM injection and has a half-life of about 3 h. Other
pharmacokinetic properties are very similar to other aminoglycosides.
INDICATION:
Multidrug resistant tuberculosis disease, in combination with other anti-TB
agents
CONTRAINDICATIONS/PRECAUTIONS/ PREGNANCY RISK CATEGORY/
ADVERSE REACTIONS/DRUG INTERACTIONS/ PREPARATIONS:
See Amikacin in Section 3.1.1 Aminoglycosides
DOSAGE AND ADMINISTRATION:
A and CH: 15 mg/kg once daily IM; max dose: 1 g/d
PREPARATION:
Inj: 1 g vial (IM) (as sulfate)

Ofloxacin

Ofloxacin, ciprofloxacin and sparfloxacin induce complete cross-resistance
for all fluoroquinolones. Thus administration of a quinolone as a second line
drug warrants careful consideration since newer generation quinolones (e.g.,
levofloxacin) could replace ofloxacin in the future. Fortunately cross-resistance
does not occur with other drugs.
CONTRAINDICATIONS/PRECAUTIONS/adverse REACTIONS/drug
interactions/PREGNANCY RISK CATEGORY/preparations:
See Ofloxacin and Ciprofloxacin in Section 3.1.11 Quinolones
DOSAGE AND ADMINISTRATION:
A: 7.5-15 mg/kg once daily PO; max dose: 800 mg/d
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Rifabutin

This drug is structurally related to and shares many properties of rifampicin.
This drug is currently restricted for the use of HIV/AIDS patients on concomitant
protease inhibitor therapy in lieu of rifampicin. This is because rifampicin is a potent
inducer of CYP3A4 enzyme and has significant interactions with many of the antiHIV drugs including some NNRTIs and protease inhibitors. In general, rifabutin is
preferred for the treatment of TB in people taking antiretroviral therapy. It must be
used in combination with other anti tuberculosis medication or else resistance will
rapidly develop.
Rifabutin is readily absorbed from the GIT in the fasting state and is widely
distributed to all tissue body fluids including the CSF especially when meninges
are inflamed. Its terminal half-life is about 45 h. Both hepatic and renal clearance
occurs.
INDICATION:
Tuberculosis disease, restricted for the use of HIV/AIDS patients on concomitant
protease inhibitor therapy in lieu of rifampicin
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
Rifabutin is reported to be a less potent inducer of microsomal enzymes than
rifampicin, but similar interactions should nevertheless be anticipated
See Rifampicin in Section 3.1.16 Antituberculosis Drugs
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: 150 mg 2x/d or 300 mg once daily PO
PREPARATION:
Oral: 150 mg capsule

Terizidone

Terizidone is a combination of two molecules of cycloserine, which is an inhibitor
of cell wall synthesis, and both are bacteriostatic. It has no cross-resistance with
other antituberculosis agents. It might be valuable to prevent resistance to other
active drugs, but its use is limited by its high toxicity. Currently, its importance is
to prevent resistance to other reserve drugs. It is always used in combination with
other antituberculosis agents.
INDICATION:
Multidrug resistant tuberculosis disease, in combination with other anti-TB
agents
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CONTRAINDICATIONS:
1. Hypersensitivity to cycloserine, terizidone or any component
2. Epilepsy
3. Depression, severe anxiety, or psychosis
4. Severe renal insufficiency
5. Excessive alcohol consumption
PRECAUTIONS:
1. Observe patients closely for signs of central nervous system toxicity
2. Risk of convulsions is increased in chronic alcoholics
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: dizziness, slurred speech, convulsions, headache, tremor, insomnia,
confusion, depression, suicidal tendencies. GIT: hepatitis; HEMATOLOGIC:
megaloblastic anemia, sideroblastic anemia; OTHERS: hypersensitivity reaction
DRUG INTERACTIONS:
1. Concomitant administration of terizidone and ethionamide may increase
neurotoxic side effects.
2. Concomitant administration of isoniazid and terizidone may cause increased
central nervous system adverse effects.
DOSAGE AND ADMINISTRATION:
A and CH: 15-20 mg/kg q12-24h PO; max dose: 600 mg/d
PREPARATION:
Oral: 250 mg capsule

Thiacetazone

A thiosemicarbazone generally employed as a substitute for ethambutol
in the treatment of tuberculosis in intolerant patients. Oral administration of the
recommended dose yields serum concentrations bacteriostatic to mycobacteria
but resistance may develop if the drug is given alone. Being inexpensive, it is a
component of the alternative multiple drug therapy of tuberculosis in developing
countries.
It is readily absorbed in the GIT, but its bioavailability is unknown. Its half-life
is 12-16 h and is metabolized in the liver but the extent is unknown. Seventeen to
24% of the drug is excreted unchanged in the urine.
INDICATION:
Tuberculosis disease, in combination with other anti-TB agents
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CONTRAINDICATIONS:
1. Hypersensitivity to isoniazid, thiacetazone or other semicarbazone
compounds
2. HIV infection or AIDS
PRECAUTIONS:
1. Suspected HIV infection (e.g., areas of high prevalence of the disease)
(enhanced risk of severe toxicity)
2. Liver disease (potential exacerbation; dose reduction)
3. Renal impairment (dose reduction)
4. Pretreatment neutropenia or anemia (exacerbation)
5. Therapy should be discontinued immediately if skin rash or other signs of
hypersensitivity occur.
6. Concurrent streptomycin (increased risk of vestibular toxicity)
7. Pregnancy (animal/human data unavailable)
8. Breast-feeding period (animal/human data unavailable)
PREGNANCY RISK CATEGORY: (no data)
ADVERSE REACTIONS:
DERMATOLOGIC: rash; GIT: nausea and vomiting, diarrhea, anorexia;
GIT: hepatitis, jaundice; CNS: dizziness, vertigo; HEMATOLOGIC: neutropenia,
thrombocytopenia, eosinophilia; OTHERS: hypersensitivity reaction, toxic
epidermal necrolysis, erythema multiforme, Stevens-Johnson syndrome
DRUG INTERACTION:
Thiacetazone may enhance the toxicity of streptomycin
DOSAGE AND ADMINISTRATION:
A and CH: 2.5 mg/kg of thiacetazone once daily PO
PREPARATION:
Oral: 150 mg tablet

3.1.17 URINARY ANTISEPTICS

These are agents, which have high concentrations in the urine but do not
produce adequate levels in the serum. These drugs are only useful in urinary tract
infections primarily in lower urinary tract infection and some selected indications.

NALIDIXIC ACID

See Nalidixic Acid in Section 3.1.11 Quinolones

DOSAGE AND ADMINISTRATION:
A: 4 g/d q6h PO
CH>3 mo: 50 mg/kg/d div q6h PO
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PREPARATIONS:
Oral: 500 mg tablet
250 mg/5 mL suspension, 60 mL

NITROFURANTOIN

This drug is a synthetic nitrofuran, which is bacteriostatic against coliform
organisms with higher antibacterial activity in acidic urine. The macrocrystalline
form is absorbed and excreted more slowly and is better tolerated with lower
incidence of gastro-intestinal side effects. Pseudomonas, Serratia and most
species of Proteus are generally resistant to nitrofurantoin.
INDICATIONS:
1. Treatment of urinary tract infections (UTI) due to susceptible organisms
2. Prophylaxis in recurrent uncomplicated UTI
CONTRAINDICATIONS:
1. Hypersensitivity to nitrofurantoin or any component
2. Impaired renal and hepatic function
3. Infants less than 1 mo of age
PRECAUTIONS:
1. Ineffective in alkaline urine
2. False-positive reaction in urine test for glucose using copper method
(Benedict’s)
3. Caution in patients with G6PD deficiency
PREGNANCY RISK CATEGORY: B
Adverse reactions:
HEMATOLOGIC: hemolytic anemia, eosinophilia, granulocytopenia,
thrombocytopenia, lymphopenia; CNS: headache, dizziness, vertigo, drowsiness;
NEUROMUSCULAR: arthralgia, peripheral neuropathy, muscle weakness; GIT:
diarrhea, nausea, vomiting, pancreatitis, pseudomembranous colitis, anorexia,
hepatotoxicity, cholestatic jaundice; GUT: discoloration of urine (dark yellow or
brown), vulvovaginal candidiasis; DERMATOLOGIC: rash, exfoliative dermatitis,
urticaria; RESPIRATORY: interstitial pneumonitis and/or fibrosis; OTHERS: chills,
fever, hypersensitivity reactions
DRUG INTERACTIONS:
1. Probenecid increases nitrofurantoin effect/toxicity.
2. Antacids decrease the rate and extent of absorption of nitrofurantoin.
3. Bioavailability is usually increased by agents, which reduce gastric
emptying time such as atropine, propantheline and diphenoxylate.
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DOSAGE AND ADMINISTRATION:
A: 50-100 mg/dose q6h after meals
Prophylaxis for UTI: 50-100 mg/dose at bedtime
CH: 5-7 mg/kg/d div q6h after meals; max dose: 100 mg/d
Prophylaxis for UTI: 1-2 mg/kg as once daily; max dose: 100 mg/d
PREPARATIONS:
Oral: 50 mg and 100 mg capsule (as macrocrystals)

Norfloxacin

A fluoroquinolone, which is bactericidal and more active than nalidixic acid
against gram-positive and gram-negative organisms including Pseudomonas
aeruginosa but is less active than ciprofloxacin.
INDICATIONS:
1. Urinary tract infections caused by susceptible Gram-negative and Grampositive organism including recurrent and complicated cases
2. Invasive bacterial gastroenteritis
3. For endocervical and urethral gonorrhea
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
Not recommended in children and growing adolescents (<18 yr) due to
theoretical risk of arthropathy. Crystalluria has been reported; maintain adequate
hydration and drink norfloxacin with a glassful of water.
See Section 3.1.11 Quinolones
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
>18 yr: UTI (recurrent and complicated): 400 mg 2x/d PO for 7 d;
max dose: 800 mg/d
GIT infections: 400 mg 2x/d PO
Gonorrhea: 800 mg single dose PO
PREPARATIONS:
Oral: 200 mg and 400 mg tablet
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3.2 ANTIFUNGALS
AMPHOTERICIN B (1)
WARNING
1.
2.

Severe systemic reactions (cardiovascular, pulmonary and GI) can
occur with rapid IV infusion.
Potentially nephrotoxic, thus can cause and aggravate renal
insufficiency specially in a dehydrated state.

Polyene antifungal agent obtained from Streptomyces nodosus; fungistatic
or fungicidal depending on its concentration in body fluids and susceptibility of
the fungus; acts by binding to sterols in the fungal cell membrane, thus altering
membrane permeability allowing leakage of intracellular components leading to
subsequent cell death.
Amphotericin B is not absorbed in the GIT; thus, must be given IV to treat
systemic fungal infection; highly bound to plasma protein (>90%) and is poorly
dialyzable. Approximately ⅔ of plasma concentration has been detected in fluids
from inflamed pleura, peritoneum, synovium and aqueous humor. Highest amounts
are found in liver and spleen. Only 2-3% is present in CSF hence intrathecal
administration may be necessary for fungal meningitis. Elimination half-life is 15 h
with 2-5% being eliminated in biologically active form in the urine.
INDICATIONS:
1. Primarily for the treatment of severe, progressive and potentially fatal
systemic fungal infections and meningitis caused by susceptible fungi
such as disseminated candidiasis, cryptococcal meningitis (both treatment
and suppression), fungal endocarditis, fungal septicemia, North and South
American blastomycosis, disseminated histoplasmosis, acute pulmonary
and disseminated coccidiomycosis, severe aspergillosis and penicillusis;
severe uncontrolled superficial mycosis caused by dermatophytes,
zygomycosis including mucomycosis.
2. Urinary tract fungal infection as a continuous bladder irrigant (particularly
for Candida sp.)
3. Amphotericin B lipid complex injection is indicated for aspergillosis in
patients who are refractory or intolerant to conventional amphotericin B.
4. Parenteral amphotericin B is indicated with or without concurrent
administration of flucytosine in the treatment and suppression of
cryptococcal meningitis caused by Cryptococcus neoformans.
CONTRAINDICATIONS:
1. Hypersensitivity to amphotericin B or any component in the formulation of
the drug product
2. Pre-existing impairment of renal function
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PRECAUTIONS:
1. Highly toxic and its use is reserved for cases of systemic life threatening
fungal infections.
2. Do not give by rapid infusion because it can cause hypotension,
hypokalemia, arrhythmia, and shock. Acute reactions like fever, chills,
hypotension, anorexia, nausea, vomiting, headache, tachypnea are
common 1-3 h after starting IV infusion and are more severe with 1st
dose.
3. Monitor renal and hepatic function, and serum electrolytes including
potassium level during treatment.
4. Do not mix with electrolyte containing IV fluid because precipitation may
arise in the solution.
5. Avoid concomitant administration of leukocyte transfusion to prevent acute
pulmonary reaction.
6. Should not be used to treat non-invasive fungal infection like oral, vaginal,
esophageal candidiasis in patients with normal neutrophil counts.
7. Infusion bottle need not be protected from light.
8. Whenever medication is interrupted for >7 days, therapy resumption
should start at lowest dose of 0.25 mg/kg BW
9. Carcinogenic or mutagenic potential has not been evaluated in long term
animal studies.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Intravenous dose: The major acute reaction is fever and chills; more frequent
infusion-related reactions include RENAL: hyposthenuria, dose-dependent azotemia in 80% of patients, renal tubular acidosis which may be transient or reversible; METABOLIC: hypokalemia; CVS: hypotension, tachycardia, arrhythmia, heart
failure, pulmonary edema may occur specially with the 1st dose; HEMATOLOGIC:
normochromic, normocytic anemia, agranulocytosis,leukopenia, thrombocytopenia; GIT: acute liver failure; CNS: rarely, blurred vision, hearing loss, seizures, and
polyneuropathies; OTHERS: thrombophlebitis at the infusion site
Intrathecal dose: CNS: headache, arachnoiditis/radiculitis; GIT symptoms
DRUG INTERACTIONS:
1. Synergistic with other antifungal agents except the imidazoles
2. Increased nephrotoxic effect when used with aminoglycosides, ciclosporin
and diuretics
3. Precipitation occurs when diluted with electrolyte solution.
4. Hypokalemia with corticosteroids, cardiac glycosides, and skeletal muscle
relaxants
5. Anti-neoplastic agents may enhance bronchospasm, hypotension,
and renal toxicity.
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DOSAGE AND ADMINISTRATION:
Lipid Complex Inj:
A and CH: 2.5-5 mg/kg once daily as IV infusion over 2 h
Non-Lipid Complex Inj:
A: Test dose: 1 mg in 20 mL D5W infused over 20-30 min
Initial dose: In patients with good cardio-renal function: 0.25-0.3 mg/
kg IV infusion over 30-60 min
In patients with impaired cardio-renal function: 5 to 10 mg/d
Subsequent doses: increase by 5-10 mg/d until a final daily dose
of 0.5 -0.7mg/kg/d; maximum tolerable dose is 1 mg/kg/d up to 1.5
mg/kg q other d
Intrathecal: 2-300 mcg q48-72h; increase up to 500 mcg to 1 mg as
tolerated
Duration of therapy varies with the nature of infection.
IN, CH: Test dose: 0.1 mg/kg/dose to a max of 1 mg, infused over 30-60
min
Initial dose - 0.25 mg/kg (after test dose); increase gradually (usually
0.25 mg/kg increment) as tolerated to 0.5-1 mg/kg IV
infusion over 4-6 h, single daily dose.
CH and A: Bladder irrigation: 50 mg/d in 1 L sterile water; irrigating
solution instilled over 24 h for 2-7 d or until cultures are clear
A: Intrathecal: 25-100 mcg q48-72h, then increase to 500 mcg
Dosing adjustment in renal impairment: if renal dysfunction is due to the
drug, the daily total dose can be decreased by 50% or the dose can
be given q other d; therapy may be held until creatinine concentration
begins to decline.
PREPARATIONS:
Lipid Complex Inj: 50 mg and 100 mg vial (IV infusion)
(as cholesteryl complex, ���������������������
colloidal dispersion)
Non-Lipid Complex Inj: 5 mg/mL, 10 mL vial (IV infusion)

FLUCONAZOLE
WARNING
Fluconazole has been associated with rare cases of serious
hepatotoxicity.
A potent synthetic broad spectrum bistriazole antifungal agent which acts
through specific inhibition of fungal sterol synthesis. Pharmacokinetic properties
when given orally and IV are similar; well absorbed after oral administration and
not altered by food or gastric acidity; plasma level is 90% of the level achieved
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after IV route; peak plasma concentration is at 0.5 to 1.5 h; elimination half-life is
30 h. Achieves adequate concentration in all body fluids; major route of excretion
is renal and 80% is eliminated unchanged; clearance is proportional to creatinine
clearance.
INDICATIONS:
1. Candidiasis, mucosal and systemic
2. Cryptococcus neoformans infection, including CNS infection
3. Infection with Microsporum, Trichophyton species, Blastomycoses
dermatitidis, Coccidiodes immitis and Histoplasma capsulatum
CONTRAINDICATION:
Hypersensitivity to fluconazole or related azole compounds.
PRECAUTION:
Patients who develop abnormal liver function tests under fluconazole therapy
should be closely monitored for the development of severe hepatic injury;
fluconazole should be discontinued if clinical signs and symptoms suggestive of
liver disease develop.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: nausea, vomiting that occasionally require antiemetic in patients receiving
800 mg fluconazole daily, abdominal pain, diarrhea and flatulence are common,
elevated AST-ALT and alkaline phosphatase, liver injury; CNS: headache, dizziness;
DERMATOLOGIC: rash, rarely exfoliative cutaneous reaction; OTHERS: pallor,
hypokalemia, Stevens-Johnson syndrome, and toxic epidermal necrolysis
DRUG INTERACTIONS:
1. Increase plasma concentrations of fluconazole (40%) when administered
with hydrochlorothiazide
2. Rifampicin results in a 25% decrease in AUC, and 20% shorter half-life of
fluconazole.
3. Significant increase in plasma concentrations of ciclosporin A,
warfarin, astemizole, cisapride, rifampin, theophylline, tacrolimus and
sulfonylureas
DOSAGE AND ADMINISTRATION:
Oral fluconazole should be used in patients able to tolerate oral medications;
parenteral fluconazole should be reserved for patients who are unable to take
oral medications and are unable to tolerate amphotericin B. Both oral and IV
administration utilize the same daily dose.
Depending on the type and severity of fungal infections, give once daily, PO or
IV over 1-2 h not to exceed 200 mg/mL
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A:
Table 3.2 Clinical indications and dose regimen of Fluconazole
A: Indication

Day 1

Daily therapy

Minimum duration of
therapy

Oropharyngeal
candidiasis

200 mg

100 mg

14 d

Esophageal candidiasis

200 mg

100 mg

21 d

Systemic candidiasis

400 mg

200 mg

28 d

Cryptococcal meningitis
- acute
- relapse

400 mg
200 mg

200 mg
200 mg

10-12 wk after CSF culture
becomes negative

CH > 2yr: 3.3-6.6 mg/kg once daily PO
10-12 mg/kg/d div q12-24h PO or IV infusion in immunocompromised
patients
PREPARATIONS:
Oral: 50 mg, 150 mg and 200 mg capsule
Inj: 2 mg/mL, 100 mL vial

KETOCONAZOLE
WARNING
1.
2.

Do liver function tests before and after 2 wk of treatment to determine
the development of idiosyncratic hepatitis.
Avoid high doses (>400 mg/d) to prevent adrenal dysfunction.

Ketoconazole is a synthetic imidazole antifungal which inhibits the biosynthesis
of fungal ergosterol. Acidic environment is required for dissolution and absorption.
Food does not affect the level achieved in the plasma. Mean peak plasma levels of
approximately 3.5 mcg/mL are reached with 1-2 h after oral administration of single
200 mg dose; does not penetrate the blood brain barrier hence, not effective for
CNS infections. Plasma elimination is biphasic with half-life of 2 h during 1st 10 h
and 8 h thereafter. Major route of elimination is through bile into GIT. About 13% is
excreted in the urine. It has high (98%) plasma protein binding mainly to albumin.
INDICATIONS:
1. Oral thrush, chronic mucocutaneous candidiasis
2. Chronic, recurrent vaginal candidiasis
3. Systemic fungal infection caused by candidosis, paracoccidioidomycosis,
histoplasmosis, coccidioidomycosis, and blastomycosis
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4.
5.

Treatment of susceptible fungal infections including recalcitrant infection
of the skin, hair, and nails caused by dermatophytes and/or yeast
Prophylactic treatment in immunocompromised patients with an increased
risk of fungal infection

CONTRAINDICATIONS:
1. In pediatric patients 2 yr and below
2. In patients with acute and chronic liver disease
3. Hypersensitivity to ketoconazole or any component
4. Slow response to therapy has made ketoconazole inappropriate in those
with severe or rapidly progressing fungal infections.
PRECAUTIONS:
1. Avoid concomitant administration of antacids, H2 blockers, and
anticholinergics within 2 h.
2. Caution in patients with impaired hepatic function; monitor liver function
periodically
3. High doses may depress adrenocortical function.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: dose-dependent nausea, anorexia, vomiting, mild asymptomatic
elevation of liver enzymes; CNS: dizziness, bulging fontanelle, rarely headache;
OPHTHALMOLOGIC:
photophobia;
HEMATOLOGIC:
thrombocytopenia;
REPRODUCTIVE: with doses higher than 200-400 mg/d, reversible
impotence and oligospermia have been observed; OTHERS: gynecomastia,
paresthesia, exanthem or itching may develop.
DRUG INTERACTIONS:
1. Antacids, H2-blockers, anticholinergics decrease oral absorption of
ketoconazole.
2. Concomitant administration of rifampicin or isoniazid with ketoconazole
reduces blood levels of ketoconazole.
3. It inhibits hepatic oxidase enzyme resulting in increased blood levels
of drugs metabolized by this enzyme; e.g., ciclosporin, anticogulants,
terfenadine, astemizole, phenytoin, theophylline.
4. Disulfiram-like reaction to alcohol has been reported.
DOSAGE AND ADMINISTRATION:
A: 200-400 mg/d PO
CH >2yr: 3.3-6.6 mg/kg once daily PO
PREPARATION:
Oral: 200 mg tablet
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NYSTATIN

A polyene antibiotic which is both fungistatic and fungicidal. It acts by
binding to sterols in the fungal cell membrane resulting in changes in membrane
permeability allowing leakage of intracellular components. Following oral or topical
administration, nystatin is not absorbed through mucous membranes or intact
skin; hence, no detectable blood levels. Most of the orally administered nystatin is
passed out unchanged in the stool.
INDICATIONS:
Treatment of susceptible cutaneous, mucocutaneous, oral cavity and vaginal
fungal infections usually caused by Candida species
CONTRAINDICATION:
Hypersensitivity to nystatin or any component of the drug product
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Large oral doses have occasionally produced GIT effects: diarrhea, distress,
nausea, and vomiting; IMMUNOLOGIC: <1% hypersensitivity
DOSAGE AND ADMINISTRATION (spread into the recesses of the mouth):
CH and A:
800,000-2,000,000 units/d div q4-6h PO
IN, NB (>2000 g): 400,000-800,000 units/d div q4-6h PO
NB (<2000 g):
200,000-400,000 units/d div q4-6h PO
PREPARATIONS:
Oral: 500,000 units/tablet
		 100,000 units/mL suspension, 30 mL

Flucytosine (5-fluorocytosine) (1)
WARNING
Risk of bone marrow suppression appears to be increased with prolonged,
high serum concentrations especially in patients with renal dysfunction.
A fluorinated pyrimidine which is structurally related to fluorouracil and
floxuridine; selectively toxic to fungal cells which it penetrates and where it is
deaminated to fluorouracil by fungal cytosine deaminase, an enzyme which is not
present or has minimal activity in human cells. Fluorouracil acts as an antimetabolite
by competing with uracil, thereby interfering with pyrimidine metabolism and
ultimately RNA and protein synthesis. Flucytosine may also be converted to fluoride
oxymedylic acid which inhibits thymidylate synthetase and ultimately interferes with
DNA synthesis.
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Flucytosine is well absorbed (75-95%) from the GIT. Peak serum concentrations
are reached within 6 h in patients with normal renal function; while peak serum
concentration may be 50% higher in patients with impaired renal function; widely
distributed into body tissues and fluids; CSF concentrations range within 60-100%
of serum concentration; elimination half-life is 2.5-6 h in patients with normal renal
function; 6-14 h in those with Ccr= 40 mL/min; 12-15 h in those with Ccr=20 mL/
min, 21-27 h with Ccr= 10 mL/min, and 30-250 h with Ccr <10 mL/min.
Flucytosine is used in combination with other antifungal agents to achieve
synergistic effect as well as prevent/delay development of resistance. Therapeutic
serum levels: 100-150 mcg/L.
INDICATION:
Treatment of meningeal cryptococcus and disseminated candida infection
CONTRAINDICATION:
Hypersensitivity to flucytosine or any component of the drug product
PRECAUTIONS:
1. Administer with extreme caution in patients with bone marrow depression
and/or impaired renal function.
2. Adjust dose with renal dysfunction
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Toxic doses affect rapidly proliferating tissues e.g., bone marrow and GI
epithelial cells; HEMATOLOGIC: moderate bone marrow hypoplasia resulting in
anemia, leukopenia, pancytopenia, thrombocytopenia and agranulocytosis; GIT:
nausea, vomiting, anorexia, abdominal bloating, diarrhea and bowel perforation
DRUG INTERACTIONS:
1. Antifungal effect is synergistic with amphotericin B.
2. Antifungal effect is enhanced by norfloxacin.
DOSAGE AND ADMINISTRATION: (in combination with other antifungal agents)
A and CH: 50-150 mg/kg/d div q6-8h, PO
Dosage adjustment based on Ccr.
	�����������
Ccr				
Dose
20-40 mL/min		
12.5-37.5 mg/kg q12h, PO
10-20 mL/min		
12.5-37.5 mg/kg/d, PO
	�������������������������������������
< 10 mL		
12.5-37.5 mg/kg/d q24-48h PO
PREPARATION:
Oral: 500 mg tablet
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Griseofulvin (2)

Antifungal agent for deep-seated mycotic infections (skin, hair, nails) of
the species Microsporum, Trichophyton, and Epidermophyton. Griseofulvin is
deposited in the keratin precursor cells which render them unfavorable environment
for fungal invasion. Fungistatic antibiotic which acts by disrupting cells, mitotic
spindle structure, thus arresting metaphase of cell division and causing production
of defective DNA which is unable to replicate. Infected skin, hair, or nails are thus
replaced with tissues not infected with the dermatophyte.
It is principally absorbed in the duodenum. Ultramicronize griseofulvin is almost
completely absorbed following oral administration. The “ultramicrosize” form is an
ultramicrocrystalline suspension for which 125 mg is biologically equivalent to 250
mg of a “microsize” preparation.
INDICATIONS:
1. Treatment of susceptible tinea infections of the skin, hair, and nails
2. Other uses: vasodilating agent in Raynaud’s disease and as anti-gout
agent
CONTRAINDICATIONS:
1. Hypersensitivity to griseofulvin or any component of the drug product
2. Severe liver disease
3. Porphyria
PRECAUTIONS:
1. Do not administer in SLE because it can exacerbate the disease.
2. Safe use in children below 2 yr of age has not been established.
3. Do periodic assessment of hepatic, renal and hemopoietic functions.
4. It may cause fetal harm in pregnant women.
5. Avoid exposure to intense sunlight.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Serious reactions are rare; minor effects include CNS: headache, mental
confusion; GIT: nausea, vomiting, diarrhea, heartburn, flatulence, dry mouth, angular
stomatitis, reversible liver damage; DERMATOLOGIC: allergic and photosensitivity
reactions; HEMATOLOGIC: blood dyscrasia; OTHERS: proteinuria, exacerbation
of SLE, fixed drug eruptions, lymphadenopathy and exacerbation of leprosy
DRUG INTERACTIONS:
1. It potentiates effect of alcohol.
2. It decreases effectiveness of oral anticoagulants and oral contraceptives
by hepatic microsomal enzyme induction.
3. Phenobarbital decreases blood griseofulvin concentration possibly
by impairing griseofulvin absorption or hepatic microsomal enzyme
induction.
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DOSAGE AND ADMINISTRATION:
Duration: 4-6 wk for skin; 4-6 mo for fingernails; 6-12 mo for toenails
A: microsize: 500 mg-1000 mg/d once daily or div doses, PO
ultramicrosize: 330-750 mg/d once daily or div doses, PO
CH: microsize 10-15 mg/kg/d once daily or div doses, PO
ultramicrosize 5-8 mg/kg/d once daily or div doses, PO
PREPARATIONS:
Oral: 125 mg, 250, 500 mg tablets (microsize)
330 mg tablet (ultramicrosize)

Itraconazole
WARNING
Rare, reversible, idiosyncratic hepatitis and fulminant hepatitis have
been reported.
Itraconazole is a synthetic triazole-derivative antifungal agent. The native
drug is 99.8% protein bound while the metabolite is 99.5% bound. Blood vessels
vary considerably and are reduced by more than half in patients who are fasting,
who have reduced gastric acid or who have advanced AIDS. No detectable
drug appears in CSF and urine. It is metabolized in the liver to active metabolite
hydroxyitraconazole. It is excreted mainly in the kidneys.
INDICATIONS:
1. Treatment of histoplasmosis, aspergillosis, blastomycosis, cryptococcosis
and coccidiodomycosis
2. Primary antifungal prohylaxis in patients with HIV infection
CONTRAINDICATION:
Hypersensitivity to itraconazole and to any components of the drug product
PRECAUTIONS:
1. Give cautiously to patients with liver disease.
2. Monitor periodically the hepatic enzymes and serum K+ levels in all patients
who receive itraconazole therapy for more than 1 mo.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea, abdominal pain, anorexia, hepatotoxicity
manifested by elevation of liver enzymes; DERMATOLOGIC: skin rashes, pruritus,
urticaria; IMMUNOLOGIC: anaphylaxis, Stevens-Johnson syndrome, toxic
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epidermal necrolysis have been reported; CVS: hypertension; CNS: headache,
and dizziness; METABOLIC: hypokalemia; OTHERS: angioedema
DRUG INTERACTIONS:
Increased toxicity with drugs metabolized by cytochrome P450 like terfenadine,
astemizole, ciclosporin, cisapride
DOSAGE AND ADMINISTRATION:
A: Initially 200 mg PO once daily, if poor response, increase dose by 100 mg
daily until a max of 400mg/day q12h
PREPARATION:
Oral: 100 mg capsule

3.3 ANTIPARASITICS

The treatment of parasitic infections requires the combination of appropriate
antiparasitic regimen with public health measures that focus on the host population,
the particular parasites and the environment. The ideal antiparasitic drug should
target against all developmental stages of the infecting parasite, but to date the
development of this ideal antiparasitic is still awaiting development.

3.3.1 Anthelmintics

Most anthelmintics have poor systemic absorption which makes them excellent
agents because they exert local action on the worms while achieving almost no
systemic level, thus reducing their systemic toxicity.

3.3.1.1 Drugs For Common Roundworm Infections
ALBENDAZOLE

It is a broad spectrum anthelmintic which acts primarily by inhibiting microtubule
polymerization by selectively binding to parasite beta-tubulin thereby causing its
selective degeneration, glycogen depletion, impairment of glucose uptake and
cholinesterase secretion. Furthermore, ATP production decreases causing energy
depletion, immobilization and worm death. It is active against both larval and adult
stages of nematodes. Action is not related to systemic drug concentration.
It has poor oral absorption (<5%) but may increase 4-5x with fatty meal;
Albendazole sulfoxin, probably the active agent, is widely distributed in hydatid
cysts, attaining good CSF concentrations. Excretion is mainly renal.
INDICATIONS:
1. Parenchymal neurocysticercosis and cystic hydatid disease of the liver,
lung, and peritoneum
2. Roundworm infestation such as ascariasis, trichuriasis, enterobiasis,
hookworm, and strongyloidiasis
3. Microsporidiosis and giardiasis in AIDS
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CONTRAINDICATIONS:
1. Hypersensitivity to albendazole
2. Pregnancy and lactation
3. Hepatic cirrhosis
PRECAUTIONS:
1. Liver disease
2. Corticosteroids should be administered 1-2 d before albendazole therapy
in neurocysticercosis to minimize inflammatory reactions.
3. Monitor liver function tests and clinical signs of hepatic toxicity.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: most common- increased serum aminotransferase activity; CNS: mild
transient dizziness, headache; GIT: epigastric pain, dry mouth, vomiting, diarrhea,
rarely, jaundice or chemical cholestasis, and migration of ascaris through mouth
and nose; OTHERS: fever and pruritus
DRUG INTERACTIONS:
1. Carbamazepine may accelerate albendazole metabolism.
2. Dexamethasone increases plasma level of albendazole metabolites.
PREPARATIONS:
Oral: 400 mg chewable tablet
200 mg/5 mL suspension, 10 mL and 60 mL
DOSAGE AND ADMINISTRATION:
For neurocysticercosis
CH< 2yr: 15 mg/kg/d q12h PO for 8 d; repeat as necessary
CH> 2 yr and A: 15 m/kg/d q12h PO for 8-30 d and repeat the cycle
as necessary varying doses depending on the clinical
presentation and location of cysts
For intestinal roundworms
CH < 2 yr: 200 mg single dose PO may be repeated in 3 wk
CH > 2 yr and A: 400 mg single dose PO; may be repeated in 3 wk
For strongyloidiasis and tapeworms
CH < 2 yr: 200 mg/d PO for 3 d; may repeat in 3 wk
CH > 2 yr and A: 400 mg/d PO for 3 consecutive d; may repeat in 3 wk
For Echinococcus granulosus and Echinococcus multilocularis:
Further treatment of inoperable lesions or the prevention of post-surgical
recurrence of echinococcal cysts - 400 mg PO 2x/d with meals for 28 d
followed by 2 wk rest period then repeat for up to a total of 3 cycles; for
patients less than 60 kg, give 12 mg/kg/d in 2 div doses given as above
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MEBENDAZOLE

A broad spectrum anthelmintic which acts primarily by inhibiting microtubule
polymerization by binding to beta-tubulin; also selectively and irreversibly blocks
uptake of glucose and other nutrients in susceptible adult intestine-dwelling
helminths.
Oral absorption is 2-10%. It is distributed to serum, cyst fluid, liver (highest
concentration), omental fat, pulmonary and hepatic cysts; with high concentration
in muscle-encysted Trichinella spiralis larvae. It crosses the placenta, and is
metabolized in the liver and excreted in the feces.
INDICATIONS:
1. Trichuriasis (whipworm infestation)
2. Ascariasis
3. Trichostrongylosis
4. Strongyloidiasis
5. Necatoriasis (hookworm)
6. Enterobiasis (pinworm)
7. Capillariasis
8. Toxocariasis
CONTRAINDICATION:
Hypersensitivity to mebendazole or any component
PRECAUTIONS:
1. Safety has not been established for children under 2 yr and pregnant
women.
2. Reduce dose in patients with liver dysfunction.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: transient symptoms of abdominal pain and diarrhea particularly in
massive infestation; migration of ascaris through mouth and nose more common
in malnourished children; others: rarely, allergic reactions, alopecia, reversible
neutropenia, agranulocytosis and hypospermia
DOSAGE AND ADMINISTRATION:
A and CH (>2 yr):
Enterobiasis - 100 mg single dose PO, repeat prn after 2-3 wk
Ascariasis, hookworm, trichuriasis, strongyloidiasis - 100 mg 2x/d PO for
3 consecutive d or 500 mg single dose PO; a second course
may be given within 3-4 wk if needed
Capillariasis - 200 mg 2x/d PO for 20 d
Toxocariasis (visceral larva migrans) - 200-400 mg/d PO for 5 d
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PREPARATIONS:
Oral: 100 mg tablet/capsule
500 mg chewable tablet
50 mg/mL suspension 10 mL
100 mg/5 mL suspension, 30 mL

OXANTEL + PYRANTEL PAMOATE
INDICATIONS:
Mixed intestinal nematode infections including whipworm
CONTRAINDICATION:
Hypersensitivity to pyrantel/oxantel or any component of the drug product
PRECAUTIONS:
Same as pyrantel; not recommended for patients infected only with trichuris
who are seriously ill or debilitated, or in whom there is passage of blood or mucus
per rectum.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
See Pyrantel Pamoate in Section 3.3.1 Anthelmintics
DOSAGE AND ADMINISTRATION:
A and CH: All roundworms - 10-20 mg/kg base for each drug as single dose
PO
A and CH: Trichuris - 10-20 mg/kg/d for 2 d PO
Heavy infestation - 10 mg/kg/d for 3 d or 20 mg/kg/d for 2 d PO
PREPARATIONS:
Oral: 100 mg oxantel + 100 mg pyrantel (as embonate) per tablet
100 mg oxantel + 100 mg pyrantel (as embonate) per 5 mL, 10 mL
suspension

Pyrantel

Pyrantel is a depolarizing neuromuscular blocking agent that causes marked
persistent activation of nicotinic receptors, and inhibits cholinesterases like a
depolarizing neuromuscular blocker resulting in spastic paralysis of the worm. It is
not effective for whipworm infestation.
INDICATIONS:
1. Ascariasis
2. Enterobiasis
3. Necatoriasis
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CONTRAINDICATION:
Hypersensitivity to pyrantel pamoate
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
git: transient mild GI disturbances; CNS: headache, dizziness, drowsiness,
insomnia, rarely, seizures; DERMATOLOGIC: skin rashes
DRUG INTERACTION:
Decreased effect with piperazine
DOSAGE AND ADMINISTRATION:
Purgation is not required prior to use.
A and CH: Ascariasis and enterobiasis - 11 mg/kg (max of 1 g) single
dose PO; repeat dose in 2 wk; all family members should be treated
for pinworm infection
A and CH: Hookworm infection - 11 mg/kg (max of 1 g/d) PO for 3 d or 20
mg/kg/d PO for 2 d
PREPARATIONS: (as embonate)
Oral: 125 mg and 250 mg tablet
125 mg/5 mL, 10 mL and 30 mL suspension

3.3.1.2 Antifilarials
DIETHYLCARBAMAZINE

The drug acts on susceptible microfilariae by decreasing muscular activity
and immobilizing the parasites resulting in their dislocation from normal habitats
in the host and altering the surface membranes of microfilariae, hence, rendering
them more susceptible to destruction by host defense mechanism. Recommended
regimens differ according to whether the drug is to be used for: (1) population-based
chemotherapy, (2) control of filarial disease, or (3) prophylaxis against infection.
INDICATIONS:
Prophylaxis and treatment of filariasis
CONTRAINDICATION:
Hypersensitivity to diethylcarbamazine or any component
PRECAUTIONS:
1. Treatment should be well-supervised since allergic reaction is common
and usually severe, especially in onchocerciasis and loaiasis.
2. Patients with onchocerciasis should be monitored for eye changes (these
reactions may be modified by concomitant administration of steroids).
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DOSAGE AND ADMINISTRATION:
Total cumulative dose of 72 mg/kg for W. bancrofti infections. Lower doses for
other forms of filariasis may be used. Treatment should start with relatively small
doses for 2-3 d to minimize immunologic reaction.
For lymphatic filariasis: Individual treatment of W bancrofti
A: d1 - 50 mg after meals; d2- 50 mg 3x/d; d3 - 100 mg 3x/d; d4-d21;
6 mg/kg/d in 3 div doses
CH: d1 - 1 mg/kg after meals; d2 - 1 mg/kg 3x/d; d3 - 1-2 mg/kg 3x/d;
d4 - d21: 6 mg/kg/d in 3 div doses
Mass treatment of W. bancrofti:
Single oral dose of 6 mg/kg in 24 h to be repeated once every week for 12
weeks or once every month for 12 months
Individual treatment of B. malayi
Single oral dose of 3-6 mg/kg/d after meals
Mass treatment of B. malayi:
3-6 mg/kg in 24 h x 6 doses at weekly/monthly intervals
Tropical pulmonary eosinophilia (occult filariasis):
6 mg/kg/d x 14 d in 3 doses x 21 d
For onchocerciasis: 25 mg initially, doubling on successive treatment d to 100
mg twice on the 4th d, then 100 mg 2x/d for 5-7 d until skin microfilarial
count approaches zero;
Dexamethasone (to reduce intensity of Mazzotti reactions): 0.8 mg/kg/d
administer prior to initiating diethylcarbamazine and maintained for 5 d prior to
gradual withdrawal
PREPARATIONS:
Oral: 50 mg and 100 mg tablet (available under DOH program)

Ivermectin

The drug immobilizes affected organisms by inducing a tonic paralysis of the
musculature that is mediated probably by potentiation, direct activation, or both, of
ivermectin-sensitive, glutamate-gated Cl- channels.
INDICATIONS:
1. Drug of choice for mass control and treatment of onchocerciasis
2. Alternative drug for lymphatic filariasis
3. Effective vs. strongyloidiasis and other intestinal nematodes
CONTRAINDICATION:
Hypersensitivity to ivermectin or any component of drug product
PRECAUTIONS:
1. CNS infections/neurological problems
2. Do not administer with other agents that depress CNS activity as it may
potentiate the effects of drugs that are agonists at the GABA receptor.
3. Conditions with impaired blood brain barrier (e.g., meningitis)
4. Children < 5 yr and pregnant/lactating women
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
IMMUNOLOGIC: Mazzotti-like reactions to dying microfilariae manifested as
intense itching and skin rashes, enlargement and tenderness of lymph nodes,
papular rash, fever, tachycardia, arthralgia and headache; these reactions may
occur within few hours after the first oral dose; the intensity and nature of these
reactions relate to the microfilarial burden and the duration and type of filarial
infection; rarely, it may cause prostration; CNS: rarely, it may cause high fever,
headache, dizziness; CVS: tachycardia, hypotension; MUSCULOSKELETAL:
myalgia, arthralgia; GIT: diarrhea; OTHERS: facial and peripheral edema
These adverse reactions are usually responsive to glucocorticoid therapy.
DOSAGE AND ADMINISTRATION:
CH >5 yr, A:
Onchocerciasis - 150 mg/kg single dose PO once a year (for suppression
of microfilariae and mass treatment
Lymphatic filariasis - 200 mcg/kg single dose PO once a year for 5 yr (mass
treatment)
Mixed intestinal nematode infection - 150-200 mcg/kg single dose PO
PREPARATION:
Oral: 6 mg tablet (available under DOH program)

3.3.1.3 Antischistosoma
PRAZIQUANTEL

It is a broad spectrum anthelmintic unrelated to other currently available
anthelmintics. Its anthelmintic action has two major effects - at low concentrations
it increases the cell permeability to calcium in schistosomes causing increased
muscular activity followed by contraction and spastic paralysis leading to
detachment of suckers from the blood vessel walls and to dislodgement. At higher
therapeutic concentrations, it causes tegumental damage which activates the host
defense mechanisms and results in destruction of the worms.
It is well absorbed (80%) from the GIT reaching peak plasma concentration in
1-2 h. CSF concentration is 14-20% of plasma concentration. It is metabolized in
the liver and excreted in urine with 70-80% as metabolites within 24 h.
INDICATIONS:
1. Drug of choice for all forms of human schistosomiasis
2. Drug of choice for trematode (fluke) infestation
3. Effective for cestode (tapeworm) infection - drug of choice for Taenia
solium, Hymenolepsis nana, and cysticercosis
CONTRAINDICATIONS:
Hypersensitivity to praziquantel; ocular cysticercosis
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PRECAUTIONS:
1. Warn patient not to operate machinery nor drive during treatment, or for
24 h after treatment.
2. Safety in children under 4 yr not established.
3. Not for ocular nor spinal cord cysticercosis
4. In patients with severe hepatic disease
5. Patients with cerebral cysticercosis require hospitalization
6. Store at < 30°C and swallow with water without chewing due to its bitter
taste.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: transient mild to moderate headache, dizziness, drowsiness; GIT:
abdominal discomfort, nausea, vomiting, diarrhea; IMMUNOLOGIC: allergic type
reactions (i.e., fever, urticaria and pruritic skin rash due to death of parasites);
patients treated for cerebral cysticercosis suffer advanced CNS effects: headache,
fever, seizures, intracranial hypertension; concomitant administration of steroids is
advised.
Cysticercocidal drugs may cause irreparable damage when used to treat ocular
or spinal cysts even when corticosteroids are used.
DOSAGE AND ADMINISTRATION:
A and CH>4 yr:
Schistosomiasis:40-60 mg/kg single dose or 20 mg/kg/dose x 3 doses
q4-6h
Intestinal fluke infections: 25 mg/kg single dose PO
Liver and lung fluke infections: 25 mg/kg PO 3x/d for 2 d
Taenia saginata and Taenia solium infections: 5-10 mg/kg single dose
Hymenolopsis nana infections: 15-25 mg/kg single dose
D. latum infections: 10-25 mg/kg single dose
Cysticercosis: 50 mg/kg/d q8h for 14 d with corticosteroid given 2-3 d before
and throughout the treatment period
PREPARATION:
Oral: 600 mg tablet (available under DOH program)

3.3.2 Antiprotozoals ANTIPROTOZOALS
3.3.2.1 Amebicides

These drugs, used in the treatment of amebiasis, are usually classified
according to their site of action: (1) luminal amebicides - principally act on the
bowel lumen and thereby only against intestinal forms; used to treat asymptomatic
or mild intestinal infections, and in conjunction with systemic amebicides in
invasive disease (e.g., diloxanide, etofamide, iodoquinol, paromomycin); (2)
tissue or systemic amebicides - principally act on the intestinal wall and liver and
thereby effective in invasive forms of amebiasis (e.g., dehydroemetin, chloroquine);
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(3) mixed amebicides - active against both intestinal and systemic forms of
amebiasis with weaker luminal amebicidal effect (e.g., metronidazole, ornidazole,
tinidazole).

DILOXANIDE

A direct luminal amebicide

INDICATIONS:
Intestinal amebiasis; alone, in asymptomatic cyst passers; and in conjunction
with metronidazole in invasive disease.
PREGNANCY RISK CATEGORY: C
Safety not established; use only for strong clinical indication in the absence of
suitable alternative.
ADVERSE REACTIONS:
GIT: mild side effects like flatulence, vomiting; DERMATOLOGIC: pruritus and
urticaria
DOSAGE AND ADMINISTRATION:
A: 500 mg 3x/d PO for 10 d
CH: 20 mg/kg/d in 3 div doses PO for 10 d
PREPARATIONS: (as furoate)
Oral: 500 mg tablet
125 mg/5 mL syrup/suspension, 30 and 60 mL

METRONIDAZOLE

See Metronidazole in Section 3.1.9 Nitroimidazoles

INDICATIONS:
1. Anaerobic protozoal infections such as amebiasis (intestinal and
extraintestinal), giardiasis, trichomoniasis, balantidiasis, blastocystiasis,
and dientamebiasis
2. Anaerobic bacterial infections, including Bacteroides fragilis and
Clostridium tetanus
CONTRAINDICATIONS/PRECAUTION/ADVERSE REACTIONS/PREGNANCY
RISK CATEGORY:
See Metronidazole in Section 3.1.9 Nitroimidazoles
PREPARATIONS:
See Section 3.1.9 Nitroimidazoles

252

DOSAGE AND ADMINISTRATION:
Amebiasis:
A and CH: 30 mg/kg/d q8h PO for 8-10 d
30 mg/kg/d q8h IV infusion over 30 min
Trichomoniasis: A: 2g as single dose PO or 400-500 mg 2x/d for 7 d
(sexual partner should also be treated)
Giardiasis
A: 2g once daily for 3 days
CH: 15 mg/kg/d in divided doses for 5-10 days

Chloroquine
INDICATION:
1. Extraintestinal amebiasis
2. Clinical suppression or chemoprophylaxis of malaria
3. Rheumatoid arthritis, discoid lupus erythematosus,
pemphigus

scleroderma,

CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/PREGNANCY
RISK CATEGORY:
See Chloroquine in Section 3.3.2.2 Antimalarials
DOSAGE AND ADMINISTRATION:
For extraintestinal amebiasis:
A: 1 g/d (600 mg base) PO x 2 d, then 500 mg/d (300 mg base) x 2-3 wk
at least; may be repeated as necessary.
CH: 10 mg base/kg/d (max 300 mg base/d) PO x 2-3 wk
PREPARATIONS:
Oral: 250 mg (150 mg base)/tablet (as phosphate or diphosphate)
Inj: 50 mg/mL, 3 mL ampul and 20 mL vial (as phosphate or hydrochloride)

3.3.2.2 Antimalarials

The chemotherapy of malaria is designed to interfere with specific stages of
the parasite’s life cycle. The drugs can be categorized by the stage of the parasite
that they affect and the corresponding clinical objectives:
1. Those that affect the erythrocytic or asexual stage thereby inducing
suppression of clinical attack (clinical cure), e.g., chloroquine, quinine, halofantrine,
sulfadoxine or sulfamethopyrazine plus pyrimethamine, and tetracycline (blood
schizontocides)
2. Agents that disrupt the exoerythrocytic (or hepatic) stage of the relapsing
malariae (P. vivax and P. ovale) to induce radical cure, e.g., primaquine (tissue
schizontocides)
3. Those that affect the sexual forms (gametocytes) in the blood to prevent
transmission in endemic areas, e.g., primaquine for P. falciparum; all those listed in
number 1 above produce clinical cure and are also effective for the gametocytes of
all the species of Plasmodia except P. falciparum (gametocytocides)
The malarial parasite is susceptible to many different drug groups including
some antibiotics used for bacterial infections. The main problem is the development
253

of resistance in P. falciparum infections. As a consequence, different drugs are
used in combination for falciparum malaria depending on the resistance pattern in
the area.
Treatment of malarial infection
1. For Benign Tertian Malaria caused by P. vivax; also for P. ovale and P. malariae
infections:
1.1 Clinical suppression (clinical cure)
Drug of choice- chloroquine phosphate
A: (computed as base) initial dose of 600 mg followed by 300 mg 6 h
later; then 300 mg at 24 h and 48 h after initial dose
IN and CH: (computed as base) initially 10 mg/kg (max of 600 mg)
followed 6 h later with 5 mg/kg (max of 300 mg), then 5 mg/kg (max of
300 mg) at 24 h and 48 h after the initial dose
For seriously-ill patients - IV quinine dihydrochloride as in complicated
falciparum malaria; (see Section 3.3.2.2 Antimalarials)
Alternative regimen - parenteral chloroquine hydrochloride
A: (computed as base) 200-300 mg by slow IV infusion over 4 h
CH: (computed as base) 5 mg/kg IV infusion over 4 h or 3 mg/kg IM,
repeated until oral therapy is possible (total duration of 3 d)
1.2 Following treatment with chloroquine, to prevent relapses from P. vivax
and P. ovale infections (radical cure): Primaquine phosphate
A: (computed as base) 15 mg/d PO x 14 d or 750 mcg/kg once a wk x 8
wk PO in G6PD deficiency
CH: 250 mcg/kg PO once daily for 14 d or 500-750 mcg/kg once a week
x 8 wk PO in G6PD deficiency
Note: not indicated if acquired by blood transfusion
2. For malignant subtertian malaria (P. falciparum infections)
2.1 For chloroquine sensitive P. falciparum; (see chloroquine phosphate
in item 1.1 above)
2.2 For chloroquine-resistant P. falciparum - quinine sulfate
2.2.1 Uncomplicated cases:
A: 600 mg (of salt) q8h x 3-7 d PO, plus single dose of 3 tablets
of pyrimethamine + sulfadoxine on last d of quinine
IN and CH: 25 mg/kg/d div q8h (max of 600 mg q8h) x 3-7 d plus
1.2 mg pyrimethamine/kg + 25 mg sulfadoxine/kg single dose
on last day of quinine or
< 1 yr: ¼ tablet
1-3 yr: ½ tablet
4-8 yr: 1 tablet
9-14 yr: 2 tablets
> 14 yr: 2-3 tablets
2.2.2 Complicated/life threatening or seriously-ill patients (e.g., those
having cerebral malaria, blackwater fever, malarial lung disease,
acute renal failure, algid malaria, DIC, etc. - quinine dihydrochloride
should be given by IV infusion initially, then shift to quinine sulfate
as soon as tolerated
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A: 20 mg/kg loading/dose (max of 1.8 g/d div q8h) IV infusion
over 4 h followed by 10 mg/kg IV infusion over 2-4 h q8h, then
shift to oral route as soon as tolerated plus a single dose of
sulfadoxine + pyrimethamine (3 tablets) or tetracycline 250 mg
q6h x 7 d
IN and CH: same as adult dose plus sulfadoxine + pyrimethamine
single dose (as above); or for children more than 8 yrtetracycline 20 mg/kg/d div q6h or 250 mg q6h) x 7 d
2.3 For patients going back to endemic area, a gametocidal drug is given to
prevent transmission - primaquine phosphate
A and CH: 500-750 mcg/kg single dose PO
3. Chemoprophylaxis for travelers to endemic areas
3.1 Chloroquine remains the drug of choice- start 1 wk before entry and continue
for 6 wk after departure from endemic area at the following dose:
A: 300 mg base once weekly, PO
CH: 5 mg base/kg (max of 300 mg base) once weekly, PO
3.2 For travelers to chloroquine-resistant P. falciparum endemic areas chloroquine phosphate (as above) plus carry a single dose of sulfadoxinepyrimethamine for the treatment of febrile illness when medical care is not
immediately available (see dosage above).
These treatment regimens are applicable only in the Philippines. When traveling
to other countries that are endemic for malaria, the international health travel
guidelines in the country to be visited must be followed.

CHLOROQUINE

The drug is a 4-aminoquinoline that has rapid schizonticidal effect. It binds to
and inhibits DNA and RNA polymerase. It also acts by concentrating and combining
with heme (ferriprotoporphyrin IX) in the parasite to form toxic complexes that
damage biomembranes. It is readily absorbed from the GIT; about 55% bound to
plasma proteins; concentrated in the liver, spleen, kidney, heart and brain. The
peak plasma concentration is achieved in 6 h; half-life is 5 d. It is excreted in the
urine; generally well-tolerated when given in recommended antimalarial doses and
has rare adverse effects.
INDICATIONS:
1. Treatment of malarial attacks (all species except chloroquine-resistant P.
falciparum infections)
2. Malaria chemoprophylaxis for travelers to endemic areas
3. Amebic liver abscess
4. Alternative drug in rheumatoid arthritis when NSAIDs fail to provide
sufficient relief
CONTRAINDICATIONS:
1. Retinal or visual field changes
2. Known hypersensitivity to chloroquine
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PRECAUTIONS:
1. Use with caution in impaired renal or hepatic function, alcoholism, and
neurologic and hematologic disorders (G6PD deficiency).
2. Need ocular examinations in long-term treatment, psoriasis and
porphyria.
3. Do not give > 5 g parenterally as it may result in fatal event.
4. Doses of antacids and chloroquine should be 4 h apart.
5. Concomitant use of gold/phenylbutazone should be avoided because of
the tendency of all three drugs to produce dermatitis.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Adverse reactions are frequently encountered when therapeutic or high doses
are rapidly administered parenterally; CVS: hypotension, vasodilatation, suppressed
myocardial function, ECG abnormalities and cardiac arrest. Oral therapy is
frequently associated with GIT upset, transient mild headache, visual disturbances
and urticaria. Pruritus is more common among dark-skinned persons.
Prolonged medication occasionally causes OPHTHALMOLOGIC side
effects: diplopia, blurring of vision; DERMATOLOGIC: lichenoid skin eruptions,
hair bleaching; CVS: widening of QRS interval and T-wave abnormalities;
DERMATOLOGIC: discoloration of nail beds and mucous membrane have been
reported.
At >250 mg/d for treatment of diseases other than malaria, irreversible
ototoxicity and retinopathy aside from the mentioned adverse reactions were
noted. Overdose of the drug may lead to neuropsychiatric disturbances, including
suicidal tendencies.
DRUG INTERACTIONS:
1. Antagonizes neostigmine effect and worsens myasthenia gravis
2. Antacids and kaolin alter absorption of chloroquine
3. Reduces absorption of ampicillin
DOSAGE AND ADMINISTRATION:
See Section 3.3.2.2 Antimalarials
PREPARATIONS:
Oral: 250 mg (150 mg base) tablet (as phosphate or diphosphate)
Inj: 50 mg/mL, 3 mL ampul and 20 mL vial (IM, IV) (as phosphate or
hydrochloride)

PRIMAQUINE

The drug is an 8-aminoquinoline which interferes with electron transport,
causing oxidative damage to mitochondrial enzyme systems of the malarial parasite
which is its probable mechanism of action. Its activity is restricted to tissue forms of
the parasite to achieve radical cure. It also attacks the sexual forms (gametocyte)
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of the parasite in human blood and renders them incapable of maturation division
in the mosquito. It is rapidly and completely absorbed from the GIT, achieving
maximum plasma concentrations within 3 h; eliminated mostly by the renal route.
INDICATIONS:
1. Radical cure in relapsing infections of P. vivax and P. ovale
2. Eradication of P. falciparum gametocytes to prevent transmission in
endemic areas
CONTRAINDICATIONS:
1. Acutely ill patients with systemic diseases characterized by a tendency to
granulocytopenia (e.g., active rheumatoid arthritis and SLE)
2. Hypersensitivity to primaquine
PRECAUTIONS:
1. G6PD deficiency
2. Patients receiving other potentially hemolytic drugs that depress myeloid
elements of bone marrow
3. Pregnancy
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: hemolytic anemia and methemoglobinemia in G6PD
deficiency; neutropenia; CVS: rarely, hypertension and arrhythmias
DOSAGE AND ADMINISTRATION:
See Section 3.3.2.2 Antimalarials
PREPARATION:
Oral: 26.3 mg (15 mg base) tablet (as diphosphate)

QUININE
WARNING
Sudden death may result when given too rapidly.
Its cellular mechanism of action is similar to that of chloroquine and other
quinolines. It intercalates into DNA disrupting the parasite’s replication and
transcription; affects calcium distribution within muscle fibers and decreases the
excitability of the motor end plate.
Its lack of action on the tissue forms of the malarial parasite makes it ineffective
in preventing relapse in infections due to P. vivax and P. ovale. Quinine depresses
a great number of enzyme systems and has been characterized as a generalized
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protoplasmic poison which correlates well with its membrane actions, local
anesthetic effect, and cardiac depressant effect; has analgesic, antipyretic and
anti-curare properties. When rapidly administered IV, it causes a direct relaxant
effect on vascular smooth muscle causing hypotension or circulatory collapse.
Its peak plasma concentration is achieved in 1-2 h with plasma levels rapidly
dropping in 6 h as it is distributed to all tissues except the brain; concentrates in
the heart, liver, kidneys and skeletal muscles. Biotransformation occurs in the liver
and because of its extensive metabolism, only about 20% is eliminated unchanged
in the urine.
INDICATIONS:
1. Treatment of chloroquine resistant P. falciparum malaria
2. Prevention and treatment of nocturnal recumbency leg cramps
CONTRAINDICATIONS:
1. Hemoglobinuria
2. Optic neuritis
3. Tinnitus
4. Hypersensitivity to quinine or any component
5. G6PD deficiency
6. History of black water fever
PRECAUTIONS:
1. Cardiac dysrrhythmias
2. Pregnancy
3. Do not use greater than 2 g which can be fatal
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
Cinchonism (tinnitus, headache, nausea, abdominal pain, visual
disturbances); HEMATOLOGIC: hemolytic anemia and other blood dyscrasias,
rarely, thrombocytopenic purpura, hypoprothrombinemia, leukopenia, and
agranulocytosis; OPHTHALMOLOGIC: blindness; CVS: arrhythmia, hypertension;
ENDOCRINE: hypoglycemia; OTHERS: photosensitivity, asthma, drug fever, and
black water fever (excessive intravascular hemolysis, hemoglobinuria, azotemia
and renal failure)
DRUG INTERACTIONS:
1. It potentiates digoxin effect, which necessitates reducing digoxin dose by
half when quinine is initiated.
2. Cimetidine increases plasma concentration of quinine.
3. It may raise levels of warfarin and related anticoagulants.
4. It enhances effect of neuromuscular blocking agents and opposes action
of acetylcholinesterase inhibitors.
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5.
6.

Renal clearance increases when urine is acidified.
It decreases serum concentrations of phenobarbital, phenytoin and
rifampin.

DOSAGE AND ADMINISTRATION:
For chloroquine resistant P. falciparum malaria
A: (uncomplicated) 600 mg q8h x 3-7 d, PO
(complicated) 20 mg/kg/loading dose IV infusion over 4 h followed by
10 mg/kg IV infusion over 2-4 h q8h (max 1800 mg/d) until oral therapy
can be started
CH: (uncomplicated) 25 mg/kg/d div q8h (max 600 mg q8h x 3-7 d)
(complicated) same as adult dose
In combination with sulfadoxine and pyrimethamine or tetracycline
See Section 3.3.2.2 Antimalarials
PREPARATIONS:
Oral: 300 mg (325 mg) tablet (as sulfate)
Inj.: 300 mg/mL, 1 mL ampul (IV) (as dihydrochloride)
250 mg/mL, 1 mL ampul (IV) (as dihydrochloride)

SULFADOXINE + PYRIMETHAMiNE

The drug acts thru sequential blockade of biosynthetic pathway for folic acid
synthesis (sulfadoxine competes with PABA for dihydrofolic acid synthetase;
pyrimethamine inhibits microbial dihydrofolic acid reductase resulting in inhibition
of tetrahydrofolic acid synthesis). ����������������������������������������������
The combination drug is rapidly absorbed from
the GIT with peak plasma concentration achieved in 2-4 h; highly protein bound;
widely distributed, mainly concentrated in blood cells, kidneys, lungs, liver and
spleen. The drug is useful in CNS infections. It is an effective blood schizonticidal
drug but its action is slow.
INDICATION:
Combination therapy of chloroquine-resistant P. falciparum malaria
CONTRAINDICATIONS:
1. History of allergy to sulfonamides, pyrimethamine or any component of
drug product
2. Infants less than 2 mo old
3. Megaloblastic anemia
4. Severe renal insufficiency
PRECAUTIONS:
1. Hepatic or renal impairment
2. Pregnancy - avoid high doses unless folinic acid is administered
3. Blood counts are required in high doses
4. Not recommended for chemoprophylaxis
5. Leucovorin should be administered in a dosage of 3-6 mg/d for 3 d or as
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6.

required to reverse signs and symptoms of folic acid deficiency
Breastfeeding; excreted in high amounts in breast milk

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Common after a series of weekly doses, and not after a single dose.
HEMATOLOGIC: depression of hemopoiesis with prolonged treatment;
IMMUNOLOGIC: rashes, erythema muftiforme, Stevens-Johnson syndrome, and
toxic epidermal necrolysis
See Section 3.1.12 Sulfonamides
DRUG INTERACTIONS:
1. Increases antifolate effect of methotrexate
2. Decreases effect with PABA or PABA metabolites of local anesthetics
DOSAGE AND ADMINISTRATION:
A:
1500 mg sulfadoxine + 75 mg pyrimethamine (3 tablets) single dose,
PO (on the last d of quinine)
IN and CH: 25 mg sulfadoxine/kg + 1.2 mg pyrimethamine/kg single dose, PO
(on the last d of quinine) OR
< 1 yr: ¼ tablet
1-3 yr: ½ tablet
4-8 vr: 1 tablet
9-14 yr: 2 tablets
> 14 yr: 2-3 tablets
See 3.3.2.2 Antimalarials
PREPARATION:
Oral: 500 mg sulfadoxine + 25 mg pyrimethamine per tablet

TETRACYCLINE

It is an active blood schizonticidal antibiotic: an alternative drug often combined
with another agent such as quinine in chloroquine-resistant P. falciparum malaria.
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/PREGNANCY
RISK CATEGORY:
See Section 3.1.14. Tetracycline
DOSAGE AND ADMINISTRATION: (in conjunction with quinine sulfate)
A: 250 mg q 6h x 7d, P0
CH > 8 yr: 20 mg/kg/d div q8h x 7 d, PO
PREPARATIONS: (as hydrochloride, amphoteric or phosphate complex)
Oral: 250 mg and 500 mg capsule
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Artemether + lumefantrine

Artemether is an oil-soluble methyl ester of artemisinin, the compounds of which
act rapidly upon asexual erthrocytic stages of P. vivax and chloroquine-sensitive,
chloroquine-resistant, and multidrug-resistant strains of P. falciparum. It has
gametocidal activity but do not affect either primary or latent tissue stage parasites.
Lumefantrine is a synthetic racemic flourene derivative with broad schizonticidal
activity. Studies have suggested synergistic activity of lumefantrine combined
with artemether in falciparum malaria. Fixed artemether/lumefantrine combines
benefits of rapid initial reduction in parasite biomass afforded by artemether, with
subsequent clearance of remaining viable parasites by the more slowly eliminated
lumefantrine.
INDICATION:
Treatment of uncomplicated falciparum malaria in areas of known high drug
resistance, including patients failing after treatment
CONTRAINDICATIONS:
Prior hypersensitivity to lumefantrine or halofantrine, or artemether or other
artemisinin compounds
PRECAUTIONS:
1. Patients with cardiac conduction defects (including congenital QT
prolongation, arrhythmias, or other conditions that may prolong the QT
interval)
2. Severe and/or complicated malaria (e.g., cerebral malaria)
3. Plasmodium vivax malaria
4. Hepatic disease prior to onset of malaria
5. Renal impairment
6. Breast-feeding
7. Pregnancy (unavailable data for fixed combinations)
8. Four-dose regimens (not indicated in areas of high resistance; variable
cure rates)
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Causality is difficult to establish due to overlap with malarial symptoms. The
following may occur with drug use: CNS: dizziness, headache, sleep disorders,
nystagmus, abnormal gait, tremor; GIT: vomiting, nausea, abdominal pain,
anorexia and diarrhea; HEMATOLOGIC: hemolytic anemia, modest reductions
in hemoglobin and hematocrit; CVS: increases in QTc interval and modest
ST-elevations; OTHERS: asthenia, paresthesias, cough, skin rash, pruritus, and
myalgias.
DOSAGE AND ADMINISTRATION:
A and CH >35 hg: 4 tablets initially then followed by 4 tablets each at 8, 24,
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36, 48 and 60 h PO
CH 25-34 kg: 3 tablets initially then followed by 3 tablets each at 8, 24, 36, 48
and 60 h PO
CH 15-24 kg: 2 tablets initially then followed by 2 tablets each at 8, 24, 36, 48
and 60 h PO
CH 10-14kg: 1 tablet initially then followed by 1 tablet each at 8, 24, 36, 48
and 60 h PO
6-dose regimen (preferred due to varying degrees of parasite resistance): over
3 days (0, 8, 24, 36, 48, and 60 h) or 5 days (0, 8, 24, 48, 72, and 96
hours) with doses as above.
PREPARATION:
Oral: 20 mg artemether + 120 mg lumefantrine per tablet

3.3.2.3 Anti-Pneumocystosis (anti-toxoplasmosis)
Pyrimethamine

See Section 3.3.2.2 Antimalarials

INDICATIONS:
1. Toxoplasmosis uncomplicated
2. Toxoplasmosis in AIDs patients
3. Congenital toxoplasmosis
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/PREGNANCY
RISK CATEGORY:
See Section 3.3.2.2 Antimalarials
Dosage and Administration:
A: Start dose 50-75 mg/d PO combined with 1-4 g/d of sulfonamide for 1-3
wk, depending on the patient’s response. After the patient has favorably
responded, decrease the dose by one-half and give for an additional 4-5
wk. Add folinic acid 5-10 mg/day to prevent hematologic toxicities due to
higher dose of pyrimethamine.
For AIDS patients, give loading dose of 200 mg then 50-100 mg/d. Use only in
combination with sulfadiazine or clindamycin. Continue treatment for 4-5
wk, then switch the patient to maintenance therapy: 50 mg/d - 50 mg/wk
combined with clindamycin or a sulfonamide.
CH: 1 mg/kg BW/day divided into 2 daily doses PO; after 2-4 days reduce to
0.5 mg/kg BW/day; should be combined with a sulfonamide antibiotic and
folinic acid.
For congenital toxoplasmosis, give 1 mg/kg BW every other day together with
sulfadiazine 100 mg/kg/BW/day in 2 doses and folinic acid 5 mg every
other day. Infants should be treated for 21 days. And then continue with
sulfadiazine or spiramycin alone until the diagnosis is established. If the
diagnosis is confirmed but the infant has no signs of infection, treatment
should be for a minimum of 6 mo. If the diagnosis is confirmed and the
infant has signs of infections, treatment should be continued for one year.
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3.4 ANTIVIRALS

Specific antiviral agents for the therapy of most viral infections are yet to be
developed. Treatment of said infections is, therefore, primarily symptomatic.
Fortunately, majority of viral infections resolve spontaneously. A major problem in
developing antiviral agents has been identifying agents that do not harm host cells
but still effectively inhibit viral metabolism and replication.

3.4.1 Anti-herpes agents
Aciclovir
WARNING
May aggravate renal insufficiency due to intratubular obstruction with
aciclovir microcrystals.
This is a synthetic purine nucleoside analogue and its antiviral activity is almost
exclusive for the herpes virus group (Herpes simplex virus 1, Herpes simplex virus
2, Varicella zoster virus and Ebstein-Barr virus). Viral thymidine kinase initiates
the activation of aciclovir to aciclovir monophosphate which is further converted to
diphosphate and finally to triphosphate by cellular enzymes. Aciclovir triphosphate
interferes with DNA polymerase and inhibits viral DNA replication with resultant
chain termination following its incorporation into viral DNA.
It is partially (15-30%) absorbed from the GIT and is widely distributed throughout
the body in the brain, kidneys, lungs, liver, spleen, muscle, uterus and CSF. CSF
level is about 50% of the plasma concentration. Its plasma protein binding is low
(<30%). Half-life of aciclovir is 4 h in the newborn, 2-3 h in children, and 2.9 h in
adults. Most of the drug is excreted unchanged by the kidney. Renal clearance of
aciclovir is greater than creatinine clearance indicating tubular secretion.
INDICATIONS:
1. Initial treatment and prophylaxis of recurrent mucosal and cutaneous
herpes (HSV1, HSV2) infections
2. Herpes simplex encephalitis
3. Varicella-zoster infections in healthy non-pregnant patients >13 yr of age,
children >12 mo of age with a chronic lung disorder or are receiving longterm aspirin therapy, and immunocompromised patients
4. Herpes zoster infections
5. Treatment of disseminated herpes infections in neonates
CONTRAINDICATION:
Hypersensitivity to aciclovir, valaciclovir or any component
PRECAUTIONS:
1. Use with caution in patients with renal disease, dehydration, underlying
neurologic disease, hepatic dysfunction or electrolyte abnormalities
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2.

Dose should be adjusted in patients with impaired renal function.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: rash, urticaria; GIT: nausea, vomiting, diarrhea, mild
elevation of bilirubin and liver enzymes; CNS: headache, dizziness, confusion,
hallucination, somnolence; RENAL: elevation of BUN and creatinine, hematuria,
obstructive uropathy; HEMATOLOGIC: anemia, thrombocytopenia, bone
marrow depression; NEUROMUSCULAR: tremulousness, myalgia, paresthesia;
RESPIRATORY: sore throat; OTHERS: diaphoresis, anaphylaxis
DRUG INTERACTIONS:
1. Probenecid increases half-life and AUC of aciclovir
2. Increased effect with zidovudine
DOSAGE AND ADMINISTRATION:
A and CH:
Genital herpes simplex virus (HSV), first infection: 1000 mg/d in 5 div doses
PO or 1200 mg/d in 3 div doses PO for 7-10 d; max dose in children: 80
mg/kg/d in 3-5 div doses PO
Genital HSV infection recurrence: 1000 mg/d in 5 divided doses PO or 1200
mg/d in 3 div doses PO or 1600 mg/d in 2 div doses PO for 5 d; max
dose ��������������������������������������
in CH: 80 mg/kg/d in 2-5 div doses PO
Recurrent genital HSV: Chronic suppressive therapy for frequent recurrences:
1000 mg/d in 2-5 divided doses PO: max dose in CH: 80 ����������������
mg/kg/d in 2-5
div doses PO
HSV in immunocompromised patients: 1000 mg/d in 3-5 div doses PO for
7-14 d: max dose in CH: 80 mg/kg/d in 3-5 div doses
CH >1 yr: 750-1500 mg/m2 /d div q8h or 15-30 mg/kg/d div q8h IV infusion for
at least 1 h for 7-14 d
IN <1 yr: 15-30 mg/kg/d div q8h IV infusion for at least 1 h for 7-14 d
Premature NB: HSV infection: 20 mg/kg/d div q12h IV infusion for at least 1 h
for 14-21 d
NB: HSV infection: 1500 mg/m2/d div q8h or 30 mg/kg/d div q8h IV infusion for
at least 1 h for 14-21 d
HSV encephalitis: 1500 mg/m2/d div q8h or 30 mg/kg/d div q8h IV infusion
for at least 1 h for 14-21 d
Herpes zoster in immunocompetent patients: 4000 mg/d in 5 div doses PO for
5-7 d; max dose in CH: 80 mg/kg/d in 5 div doses
Herpes zoster in immunocompromised patients:
A: 800 mg q4h (5x/d) PO for 7-10 d; prophylaxis: 400 mg 5x/d
CH: 250-600 mg/m2/dose 4-5x/d PO
Varicella zoster in immunocompromised patients or zoster in immunocompetent
patients:
CH>1 year: 1500 mg/m2/d div q8h or 30 mg/kg/d div q8h IV infusion for
at least 1 h for 7-10 d
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IN <1 year: 30 mg/kg/d div 8 h IV infusion for at least 1 h for 7-10 d
Varicella (chickenpox) in immunocompetent patients: 80 mg/kg/d in 4 div
doses PO for 5 d: max daily dose: 3200 mg/d PO; start treatment within
the first 24 h of rash onset
IV dosage for obese patients should be based on ideal body weight:
PREPARATIONS: (as sodium salt)
Oral: 200 mg, 400 mg, and 800 mg tablet
200 mg/5 mL suspension, 60 mL and 120 mL
Inj: 25 mg/mL, 10 mL vial (IV infusion)

Famciclovir

This is a prodrug of penciclovir that has similar activity to aciclovir being active
against the herpesvirus types 1 and 2, and against the varicella-zoster virus.
Penciclovir must be converted to a triphosphate by cellular kinases in order to
inhibit replication of viral DNA.
Famciclovir is rapidly absorbed from the GIT and converted to the active drug
with the bioavailability of penciclovir approximately 77%. Little or no famciclovir is
detected in the plasma or urine. Its half-life is 2-3 h but the intracellular half-life of
penciclovir is 7-20 h. About 65% of an oral dose is recovered as penciclovir in the
urine and 27% in the feces.
INDICATIONS:
1. Treatment and prophylaxis of recurrent mucosal and cutaneous herpes
(HSV1, HSV2) infections
2. Herpes zoster infection
CONTRAINDICATION:
Hypersensitivity to aciclovir, famciclovir or any component
PRECAUTION:
Use with caution in patients with renal disease
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
HEMATOLOGIC: purpura; CNS: headache, dizziness, somnolence,
hallucinations; DERMATOLOGIC: pruritus, rashes; GIT: nausea, diarrhea,
abdominal pain
DRUG INTERACTION:
Probenecid increases half-life and AUC of penciclovir.
DOSAGE AND ADMINISTRATION:
Safety and efficacy have not been established for patients 0-18 yr old
A: Herpes zoster: 500 mg 3x/d PO for 7 d
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Treatment of recurrent genital herpes: 125 mg 2x/d PO for 7 d
Suppression of recurrent genital herpes: 250 mg 2x/d PO up to 1 yr
Recurrent herpes labialis: 500 mg 3x/d PO for 5 d
PREPARATIONS: (as sodium salt)
Oral: 125 mg tablet
250 mg tablet

Valaciclovir

This is a prodrug that is almost completely converted to aciclovir and L-valine.
Thus it has the same mechanism of action and properties of the active drug.
Valaciclovir is rapidly absorbed from the gastrointestinal tract and is converted
by first pass intestinal and hepatic metabolism with the bioavailability of aciclovir
after administration of valaciclovir being 54%. This is 3-5 times greater than the
bioavailability after oral administration of aciclovir. The distribution is the same
as aciclovir with very low levels of valaciclovir found in the plasma. The drug is
recovered as aciclovir in the urine.
INDICATIONS:
1. Treatment of initial and recurrent episodes as well as prophylaxis of
recurrent genital herpes (HSV1, HSV2) infections
2. Herpes zoster infection
CONTRAINDICATION:
Hypersensitivity to aciclovir, valaciclovir or any component
PRECAUTIONS:
1. Use with caution in patients with renal disease, in renal transplant patients,
and in immunocompromised patients.
2. It is not recommended for use in patients with hepatic impairment, because
rate of conversion to aciclovir may be altered.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: pruritus, rashes; GIT: nausea, diarrhea, abdominal pain,
hepatitis, liver function abnormalities; HEMATOLOGIC: thrombocytopenia,
aplastic anemia; CNS: headache, dizziness, somnolence, hallucinations; RENAL:
renal insufficiency; GUT: dysmenorrhea; OTHERS: facial edema, anaphylaxis,
photosensitivity
DRUG INTERACTION:
Probenecid and cimetidine increase half-life and AUC of aciclovir.
DOSAGE AND ADMINISTRATION:
Safety and efficacy have not been established for patients 0-18 yr old
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A: Herpes zoster: 1 g 3x/d PO for 7 d
Treatment of genital herpes, initial episode: 1 g 2x/d PO for 10 d
Treatment of recurrent genital herpes: 500 mg 2x/d PO for 3 d
Suppression of recurrent genital herpes: 1 g once daily PO up to 1 yr
PREPARATION: (as sodium salt)
Oral: 500 mg tablet (as hydrochloride)

3.4.2 Anti-Cytomegalovirus Agents
Ganciclovir

This is a prodrug that is similar to aciclovir and has to be converted to the
triphosphate form. This competitively inhibits DNA polymerase and suppresses
DNA chain elongation ultimately inhibiting DNA synthesis. The agent has inhibitory
activity against all herpes virus but is especially active against cytomegalovirus.
Ganciclovir is poorly absorbed from the GIT with a bioavailability of 5%, which
increases to 6-9% when given with food. It is widely distributed in all tissues and
fluids including the eyes and the brain. Plasma half-life in normal adults is 2.53.6 h. Almost 100% of the drug is excreted unchanged in the urine by glomerular
filtration and tubular secretion.
INDICATIONS:
1. Induction and maintenance in the treatment of CMV retinitis in
immunocompromised patients
2. Prophylaxis of CMV disease in transplant patients who are at risk of the
disease
3. Treatment of severe CMV disease including CMV pneumonia,
gastrointestinal disease and disseminated disease in immunocompromised
patients
CONTRAINDICATIONS:
1. Hypersensitivity to ganciclovir, aciclovir, valaciclovir or any component
2. Absolute neutrophil count <500/mm3, platelet count <25,000/mm3
PRECAUTIONS:
1. Caution should be exercised in handling and preparing parenteral
ganciclovir. Because it is carcinogenic and mutagenic, it should be handled
and disposed of according to guidelines issued for cytotoxic agents.
2. Dosage adjustment or cessation of therapy may be required in neutropenic
or thombocytopenic patients and those with renal impairment.
3. Use with extreme caution in pediatric patients because long term safety in
this age group has not been determined.
4. Do not administer by rapid IV bolus.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
HEMATOLOGIC: neutropenia, thrombocytopenia, anemia, leukopenia,
eosinophilia; DERMATOLOGIC: rash, urticaria; GIT: nausea, vomiting, diarrhea
CVS: phlebitis, edema, hypertension, arrhythmias; CNS: headache, confusion,
nervousness, dizziness, hallucinations, seizure, encephalopathy, coma;
DERMATOLOGIC: rash, urticaria; GIT: nausea, vomiting, diarrhea; GIT: elevation
in liver function tests; OCULAR: retinal detachment; RENAL: increased BUN and
serum creatinine, hematuria
DRUG INTERACTIONS:
1. Concurrent and sequential (2 h apart) administration of didanosine with
ganciclovir results in increased AUC of didanosine. When didanosine is
given 2 h before oral ganciclovir the AUC of ganciclovir is reduced by
21%.
2. Seizures have been reported in patients also receiving imipenemcilastatin.
3. It increases nephrotoxicity with nephrotoxic medications such as ciclosporin
and amphotericin B.
4. Probenecid increases the AUC and decreases the renal clearance of
ganciclovir.
5. Concurrent use with zidovudine has been associated with severe
hematologic toxicity in some patients.
DOSAGE AND ADMINISTRATION:
A and Adol:
Initial (induction): 10 mg/kg/d div q12h x 14-21 d by slow IV infusion
over 1 h
Maintenance: 5-6 mg/kg/d div q12-24h x 5 d/wk by slow IV infusion
over 1 h
Safety and efficacy have not been established for pediatric patients
Table 3.3 Dose adjustment according to creatinine clearance (CrCl)
CrCl

Inductive dose

Maintenance dose

> 70

5 mg/kg/12 h

5 mg/kg/d

50-69

2.5 mg/kg/12 h

2.5 mg/kg/d

25-49

2.5 mg/kg/24 h

1.25 mg/kg/d

10-24

1.25 mg/kg/24 h

0.625 mg/kg/d

<10

1.25 mg/kg 3x/wk after
hemodialysis

0.625 mg/kg 3x/wk

PREPARATIONS:
Oral: 250 mg capsule
Inj.: 500 mg vial (IV infusion) (as sodium)
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3.4.3 ANTI-RETROVIRAL AGENTS

There currently is no cure for Acquired Immunodeficiency Syndrome (AIDS) but
anti-retroviral drugs are used to temporarily suppress viral replication and alleviate
symptoms. Infectious disease specialists should be consulted prior to treatment
as well as during the monitoring of these patients. Presently, multi-drug therapy of
3 or more antiretroviral drugs is the standard of treatment. The decision to start
treatment should be individualized and factors such as age, plasma HIV-1 RNA
concentration, CD4 cell count and clinical symptoms are taken into consideration.

3.4.3.1 Nucleoside Reverse Transcriptase Inhibitors (NRTI)

These drugs act by competitive inhibition of HIV-1 reverse transcriptase and
can also be incorporated in the growing viral DNA chain and cause termination. To
become active, the host cell enzymes in the cytoplasm must first phosphorylate
these drugs. Adverse effects of these drugs include lactic acidosis and severe
hepatomegaly with steatosis.

Didanosine

This is a synthetic analog of deoxydidanosine that must be converted to a
triphosphate form to be active against HIV-1. Resistance to this drug occurs due to
mutations of the reverse transcriptase enzymes. Cross resistance between NRTIs
also occur.
Didanosine is acid labile, thus the oral formulations contain buffering agents to
increase the gastric pH. Bioavailability ranges from 19-42%. It is rapidly metabolized
intracellularly to its active moiety, however, the rest of its metabolism has not been
fully elucidated. It crosses the blood-brain barrier and its plasma half-life is around
1.5 h. Renal clearance makes up approximately 50% of total body clearance.
INDICATIONS:
1. Treatment of HIV-1 infection in combination with other antiretroviral
agents
2. Treatment of HIV-1 infections in patients who are intolerant of zidovudine
therapy or who have demonstrated clinical or immunological deterioration
during zidovudine therapy
CONTRAINDICATION:
Hypersensitivity to didanosine or any component
PRECAUTIONS:
1. Use with caution in patients with phenylketonuria, on sodium restricted
diets, with history of pancreatitis or with renal or hepatic impairment.
2. Adjust dosage in patients with renal impairment or peripheral neuropathy.
3. Discontinue drug if symptoms of pancreatitis appear.
4. Use with caution in patients with gouty arthritis.
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
CNS: headache (32-36%), malaise, CNS depression, confusion, insomnia,
asthenia, manic syndrome, seizures, fever; DERMATOLOGIC: rash, pruritus,
alopecia; GIT: nausea, vomiting, diarrhea (18%), anorexia; pancreatitis (9%),
abdominal pain, elevated liver enzymes, hepatic failure, hepatic steatosis
syndrome; HEMATOLOGIC: anemia, thrombocytopenia; NEUROMUSCULAR:
peripheral neuropathy (34%); OCULAR: retinal depigmentation; RESPIRATORY:
cough, dyspnea; METABOLIC: lactic acidosis, hypokalemia, hyperuricemia
DRUG INTERACTIONS:
1. Medications associated with pancreatitis should be avoided (alcohol,
asparaginase, azathioprine, methyldopa, etc).
2. Medications associated with peripheral neuropathy should be avoided
(chloramphenicol, dapsone, ethambutol, hydralazine, isoniazid, etc).
3. Allopurinol increases the AUC of didanosine by 2-4 fold.
4. Concurrent administration of didanosine with delavirdine or indinavir may
decrease the absorption of the latter drugs.
5. Concurrent administration of didanosine with fluoroquinolones may
decrease the plasma levels of the latter group of drugs
6. Concurrent administration of didanosine with oral ganciclovir may increase
didanosine plasma levels
DOSAGE AND ADMINISTRATION:
A and Adol:
>60 kg: 400 mg once daily of delayed-release capsule PO or 250 mg q12h
chewable or dispersable tablet
<60 kg: 250 mg once daily of delayed-release capsule PO or 167 mg q12h
chewable or dispersable tablet
CH: 120 mg/m2 q12h PO of chewable or dispersable tablet
PREPARATIONS:
Oral: 250 mg delayed release capsule
200 mg chewable and dispersable tablet

Lamivudine

This is the negative enantiomer of 2’-deoxy-3’-thiacytidine with antiviral activity
against HIV-1, HIV-2, including zidovudine-resistant isolates, as well as hepatitis B.
Mutations have caused resistance to this drug. It must be used in combination with
at least two other anti-retroviral drugs.
Lamivudine is rapidly absorbed and its bioavailability ranges from 66-88%. It
is widely distributed in the tissues and fluids and crosses the blood brain barrier to
a limited extent. Plasma half-life is about 2.6 h but intracellular half-life is 11-15 h.
Majority of lamivudine is excreted unchanged in the urine.
INDICATIONS:
1. Treatment of HIV-1 infection in combination with zidovudine or other antiretroviral agents
270

2.
3.
4.

Treatment of HIV-1 infections in patients who have demonstrated clinical
or immunological deterioration during treatment with other anti-retroviral
therapy
Prophylaxis after occupational exposure to HIV patient (e.g., needle-stick
injury)
Treatment of chronic hepatitis B

CONTRAINDICATION:
Hypersensitivity to lamivudine or any component
PRECAUTIONS:
1. Use with caution in patients with history of pancreatitis, history of peripheral
neuropathy and those with renal impairment. Adjust dosage in patients
with renal impairment.
2. Discontinue drug if symptoms of pancreatitis appear.
3. Breast-feeding should be discontinued if the patient is on lamivudine.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache and fatigue (35%), dizziness, malaise (27%), depression (5%);
GIT: nausea (33%), diarrhea (18%), vomiting (12%), anorexia (10%), abdominal
pain (9%), pancreatitis (15% in children), hepatic steatosis, hepatomegaly,
elevated ALT, AST, bilirubin; NEUROMUSCULAR: neuropathy (12%), myalgia,
muscle weakness, rhabdomyolysis; HEMATOLOGIC: neutropenia; METABOLIC:
lactic acidosis; OTIC: ear discharge, swelling or pain; RESPIRATORY: cough,
wheezing
DRUG INTERACTIONS:
1. Medications associated with pancreatitis should be avoided (alcohol,
asparaginase, azathioprine, methyldopa, etc).
2. Medications associated with peripheral neuropathy should be avoided
(chloramphenicol, dapsone, ethambutol, hydralazine, isoniazid, etc).
3. Sulfamethoxazole-trimethoprim increases the AUC of lamivudine by 44%.
4. Concurrent administration of lamivudine with indinavir may increase the
AUC of lamivudine by 6%.
5. Concurrent administration of lamivudine with zalcitabine may inhibit the
phosphorylation of one another; the 2 drugs are not recommended to be
given together.
DOSAGE AND ADMINISTRATION:
HIV infection or AIDS:
A and Adol: >50 kg: 150 mg 2x/d PO
<50 kg: 2 mg/kg 2x/d PO
CH: 4 mg/kg q12h PO; max dose: 150 mg PO q12h

271

Chronic hepatitis B infection:
A and Adol: 100 mg once daily PO (optimum duration of treatment is still
unknown)
PREPARATION:
Oral: 100 mg tablet

Stavudine

This drug is a thymidine analog reverse transcriptase inhibitor that is active
against HIV-1 and HIV-2. It inhibits replication of retroviruses by competing with
thymidine triphosphate for viral RNA-directed DNA polymerase and incorporation
into the DNA.
Bioavailability in adults is around 80%. It crosses the blood-brain barrier and
distributes into the CSF with a mean CSF plasma concentration of 16-97%. Plasma
half-life is 1.2-1.7 h, while intracellular half-life is 3.5 h. Approximately 24-57% of
stavudine is excreted unchanged in the urine.
INDICATIONS:
1. Treatment of HIV-1 infection with other anti-retroviral agents
2. Treatment of HIV-1 infections in patients who have demonstrated clinical
or immunological deterioration during treatment with other anti-retroviral
therapy
CONTRAINDICATION:
Hypersensitivity to stavudine or any component
PRECAUTIONS:
1. Use with caution in patients with a history of peripheral neuropathy, and
those with renal or hepatic impairment.
2 Adjust dosage in patients with renal impairment.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
NEUROMUSCULAR: peripheral neuropathy (15-20%), weakness, myalgia;
HEMATOLOGIC: anemia, leukopenia, thrombocytopenia; GIT: nausea, vomiting,
abdominal pain, diarrhea, pancreatitis (1%), hepatitis, hepatic steatosis, increased
liver function tests; CNS: sleep disorders, mania, headache, dizziness, nervousness;
DERMATOLOGIC: rash, pruritus; OTIC: ear pain; RESPIRATORY: rhinitis, cough;
OTHERS: fever, lipodystrophy
DRUG INTERACTIONS:
1. Didanosine or hydroxyurea given with stavudine may increase risk of fatal
hepatitis or pancreatitis.
2. Medications associated with peripheral neuropathy should be avoided
(chloramphenicol, dapsone, ethambutol, hydralazine, isoniazid, etc).
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3.

Concurrent administration with zidovudine may produce antagonistic
effect.

DOSAGE AND ADMINISTRATION:
HIV infection or AIDS:
A and Adol: >60 kg: 40 mg q12h PO
<60 kg: 30 mg q12h PO
CH >14 d: >30 kg: 30 mg q12h PO
<30 kg: 1 mg/kg q12h PO
Birth to 13 d: 0.5 mg/kg q12h PO
PREPARATIONS:
Oral: 20 mg, 30 mg and 40 mg tablet

Zalcitabine

This drug is a cytosine analog reverse transcriptase inhibitor and is active
against HIV-1, HIV-2 and hepatitis B. It is especially active against macrophage
trophic strains of HIV-1.
Bioavailability in adults is greater than 80%. It crosses the blood-brain barrier
and distributes into the CSF with a mean CSF plasma concentration of 20%. It
is phosphorylated intracellularly to ddCTP, the active substrate for HIV reverse
transcriptase. Plasma half-life is 1-3 h while intracellular half-life is 2.6-10 h.
Approximately 70% of zalcitabine is excreted unchanged in the urine.
INDICATIONS:
1. Treatment of HIV-1 infection with other anti-retroviral agents, with or
without zidovudine
2. Treatment of HIV-1 infection in patients who have demonstrated clinical
or immunological deterioration during treatment with other anti-retroviral
therapy
CONTRAINDICATION:
Hypersensitivity to zalcitabine or any component
PRECAUTIONS:
1. Use with caution in patients with history of alcoholism, history of
hypertriglyceridemia, peripheral neuropathy, history of pancreatitis, or
with renal or hepatic impairment.
2. Adjust dosage in patients with renal impairment.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
NEUROMUSCULAR: peripheral
neuropathy (>30%), myalgia, myositis
GIT: pancreatitis (1-2%), hepatitis, hepatic steatosis; CNS: headache;
GIT: nausea, ulcerative stomatitis; pancreatitis; HEMATOLOGIC: granulocytopenia
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(10%), leucopenia, thrombocytopenia; CVS: edema, hypertension, palpitations,
atrial fibrillation; ENDOCRINE/METABOLIC: lactic acidosis, hyperglycemia,
hypocalcemia; OTHERS: fever
DRUG INTERACTIONS:
1. Medications associated with pancreatitis should be avoided (alcohol,
asparaginase, azathioprine, methyldopa, etc).
2. Medications associated with peripheral neuropathy should be avoided
(chloramphenicol, dapsone, ethambutol, hydralazine, isoniazid, etc).
3. Aminoglycosides, foscarnet or amphotericin B may interfere with the
clearance of zalcitabine, increasing the risk of toxicity.
4. Concurrent administration with antacids may decrease absorption of
zalcitabine by 25%.
5. Concurrent administration with cimetidine or probenecid may reduce
clearance of zalcitabine.
6. Concurrent administration of nitrofurantoin may increase risk of pancreatitis
and peripheral neuropathy.
DOSAGE AND ADMINISTRATION:
A and Adol: 0.75 mg 3x/d PO
CH: 0.005 to 0.01 mg/kg q8h PO
NB: Unknown
PREPARATION:
Oral: 375 mcg tablet

Zidovudine

This drug is a synthetic thymidine analog active against HIV-1, HIV-2 and
human T cell lymphotrophic virus I and II. It is phosphorylated to zidovudine
triphosphate that serves as an alternative substrate to deoxythymidine triphosphate
for incorporation by reverse transcriptase to inhibit DNA synthesis.
It is well absorbed from the GIT with a bioavailability of 66-70%. It crosses the
blood-brain barrier with CSF plasma concentration ratio of 68%. Its plasma half-life
is approximately 1 h while its intracellular half-life is 3.3 h. Zidovudine undergoes
extensive first pass metabolism via glucuronidation into inactive metabolites. Only
14-18% of an oral dose is found as unchanged drug in the urine.
INDICATIONS:
1. Treatment of HIV-1 infection with other anti-retroviral agents
2. Prevention of mother-to-child HIV-1 infection
3. Prevention of HIV-1 infection after occupational exposure (e.g., needle
stick injury)
CONTRAINDICATION:
Life threatening hypersensitivity to zidovudine and its components
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PRECAUTIONS:
1. Should be used with caution in patients with compromised bone marrow
function, folic acid deficiency, Vitamin B12 deficiency and hepatic function
impairment
2. Reduce dosage or interrupt therapy in patients with anemia, and/or
granulocytopenia, myopathy or renal or hepatic impairment.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: anemia, granulocytopenia, leukopenia, thrombocytopenia;
CNS: headache, dizziness, confusion, insomnia, asthenia, manic syndrome,
seizures, weakness; DERMATOLOGIC: rash, bluish discoloration of nails;
GIT: nausea, vomiting, diarrhea, anorexia, cholestatic hepatitis, hepatomegaly,
increased liver function tests; ENDOCRINE/METABOLIC: lactic acidosis;
NEUROMUSCULAR: myalgia, tremor, myopathy, myositis; OTHERS: fever,
DRUG INTERACTIONS:
1. Increased hematologic toxicity when used with ganciclovir
2. Ribavirin antagonizes the antiviral activity of zidovudine.
3. Probenecid produces higher and prolonged serum concentrations of
zidovudine.
4. Aspirin, cimetidine, indomethacin, fluconazole and lorazepam, competitively
inhibit glucuronidation of zidovudine and thus potentiate its toxicity.
5. Decreased zidovudine clearance with concomitant intake of phenytoin
6. Synergistic antiviral activity when used with interferon alfa
7. Nephrotoxic, cytotoxic and myelosuppressive drugs enhance the toxicity
of zidovudine.
8. Antagonistic antiviral effect if given with stavudine
DOSAGE AND ADMINISTRATION:
HIV treatment: >12 yr: 200 mg 3x/d or 300 mg 2x/d PO
CH: 160 mg/�
m2/dose q8h PO
NB: 2 mg/kg/dose q6h PO
Premature NB: 1.5 mg/kg/dose q12h PO for 2 wk then
increased to 2 mg/kg/dose q8h PO
Zidovudine toxicity: Hemoglobin <8 g/dL: Reduce zidovudine dose by 30%
HIV post-exposure prophylaxis: 600 mg/d in div doses PO (e.g., 300 mg 2x/
d, 200 mg 3x/d or 100 mg q4h) in combination with lamivudine 150 mg
2x/d and indinavir 800 mg 3x/d; first-line agents for HIV post-exposure
prophylaxis
PREPARATION:
Oral: 300 mg capsule
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3.4.3.2 Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

These are a class of synthetic drugs that block reverse transcriptase activity
by binding adjacent to the enzyme’s binding site inducing conformational changes
in this site. These drugs do not need to undergo phosphorylation to the active drug
and are specific only to HIV-1.

Nevirapine

This drug binds directly to reverse transcriptase and blocks RNA-dependent
and DNA dependent polymerase activities by causing disruption of the catalytic
site. If given as monotherapy, drug resistant-HIV emerges rapidly and uniformly.
It is readily absorbed from the GIT with a bioavailability of >90%. It crosses
the blood-brain barrier with CSF plasma concentration ratio of 45%. Its plasma
half-life is approximately 45 h after a single dose and 25-30 h after multiple dosing.
Nevirapine is extensively metabolized via the cytochrome P450 oxidative enzymes
to several hydroxylated metabolites. Only 5% of a dose is recovered unchanged
in the urine while >80% are excreted in the urine as glucuronide conjugates of
hydroxylated metabolites.
INDICATIONS:
1. Treatment of HIV-1 infection with other anti-retroviral agents
2. Prevention of mother-to-child transmission of HIV-1 infection
CONTRAINDICATION:
Hypersensitivity to nevirapine or any component.
PRECAUTION:
Use with caution in patients with renal or hepatic dysfunction.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: rash (37%); GIT: elevated liver function tests (22%), hepatitis,
liver failure, nausea, diarrhea; CNS: headache, sedation; NEUROMUSCULAR:
myalgia; OTHERS: fever, Stevens-Johnson Syndrome
DRUG INTERACTIONS:
Cytochrome P450 CYP3A3/4 substrate inducer and Inhibitor
1. Plasma concentrations of protease inhibitors may be reduced due to
increased hepatic metabolism by nevirapine.
2. Concurrent use of cimetidine may elevate nevirapine trough
concentrations.
3. AUC of oral contraceptives may be reduced when given with nevirapine.
4. Ketoconazole plasma concentrations may be reduced when used with
nevirapine with a modest increase in nevirapine plasma concentrations.
5. Concurrent use of macrolides may elevate nevirapine trough
concentrations.
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6.
7.

8.

Nevirapine may decrease plasma concentrations of methadone when
given together. Concurrent use not recommended
Rifabutin may increase the metabolism of nevirapine resulting in
subtherapeutic levels of nevirapine. Nevirapine retards the metabolism of
rifabutin resulting in increased levels of rifabutin. Dosage adjustment may
be needed.
Rifampicin may increase the metabolism of nevirapine resulting in
subtherapeutic levels of nevirapine. Nevirapine retards the metabolism of
rifampicin resulting in increased levels and possible toxicity of rifampicin.

DOSAGE AND ADMINISTRATION:
A and Adol: 200 mg q12 h PO (Note: Initiate therapy at ½ dose for the first
14 d. Increase to full dose if there is no rash or other untoward
effects)
> 3 mo: 120 -200 mg/m2 q12h PO (Note: start therapy with 120 mg/m2 once
daily for 14 d. Increase to full dose q12 h if there is no rash or other
untoward effects).
NB (<3 mo): Under study in Pediatric AIDS Clinical Trial Group protocol 356:
5 mg/kg once daily PO for 14 d, followed by 120 mg/m2 q12h for
14 d, followed by 200 mg/m2 q12h
PREPARATIONS:
Oral: 200 mg tablet
50 mg/5 mL suspension, 240 mL

3.4.3.3 Protease inhibitors (PIs)

These drugs act on an enzyme late in the HIV replication process after the
virus has entered into the cell’s nucleus. It prevents the cleavage of the gag-pol
protein precursors resulting in the production of immature, non-infectious virions.
Most drugs in this class have poor systemic bioavailability. Indinavir, nelfinavir,
ritonavir and saquinavir all undergo oxidative metabolism by CYP3A4, and other
CYP isoforms and may also be inducers or inhibitors of the same isoforms.
Metabolism principally occurs in the liver, but metabolism may also occur in the
intestinal epithelium that may also decrease bioavailability. Since little drug is
excreted unchanged via the kidneys, dose adjustments are not needed in patients
with renal impairment.
Precaution:
Use with caution and modify the dose in patients with hepatic dysfunction.
Adverse REACTIONS:
GIT: nausea, vomiting, diarrhea; NEUROMUSCULAR: paresthesias;
ENDOCRINE /METABOLIC: glucose intolerance, diabetes, hypercholesterolemia,
hypertriglyceridemia; CNS: headache, dizziness; HEMATOLOGIC: spontaneous
bleeding episodes in hemophiliacs; RENAL: renal insufficiency; CVS: hypertension;
OTHERS: redistribution of body fat to cause protease paunch, buffalo hump, facial
atrophy and breast enlargement, skin rashes
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DRUG INTERACTIONS:
Cytochrome P450 3A4 (CYP3A4) substrate inhibitor
1. Interactions between protease inhibitors are summarized below. Some
metabolic interactions may be beneficial.
Table 3.4 Drug Interactions with HIV Protease Inhibitors
Drug
effect

exerting

Drug affected (Change in Plasma AUC)
Ritonavir

Indinavir

Nelfinavir

Saquinavir

Ritonavir

----

Inc 3-6X

Inc 2.5X

Inc 20X

Indinavir

No change

---

Inc 1.8X

Inc 5-8X

Nelfinavir

No change

Inc 1.8X

---

Inc 5-8X

Saquinavir

No change

No change

Inc 1-2X

---

2.

CYP3A4 inducers such as rifampicin will reduce plasma levels of
protease inhibitors.

Indinavir

This drug acts by binding reversibly to the active site of HIV protease. This
inhibits the protease from cleaving the viral precursor polypeptide and prevents
subsequent viral maturation. Cross resistance with other protease inhibitors are
possible.
There is a wide interpatient variability in absorption with a bioavailability of
15-50%. Presence of food decreases the extent of absorption. Its plasma half-life
is approximately 1.8-2 h. Indinavir is extensively metabolized via the cytochrome
P450 oxidative enzymes to inactive metabolites. Only 10% of a dose is recovered
unchanged in the urine while 83% is eliminated in the feces as unabsorbed drug
and metabolites.
INDICATION:
Treatment of HIV-1 infection with two other anti-retroviral agents usually
NRTIs.
CONTRAINDICATION:
Hypersensitivity to indinavir or any component
PRECAUTIONS/ INTERACTIONS/ ADVERSE REACTIONS:
See Section 3.4.3.3 Protease Inhibitors
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
RENAL: kidney stones; GIT: hyperbilirubinemia, elevated liver function tests,
liver cirrhosis; RESPIRATORY: dry throat, pharyngitis
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DRUG INTERACTIONS:
Cytochrome P450 CYP3A3/4 substrate inducer and inhibitor
1. Indinavir decreases the metabolism of certain drugs, resulting in increased
drug levels and potential toxicity. It is not recommended for concurrent
use with antihistamines (e.g., astemizole or terfenadine); cisapride; ergot
alkaloid derivatives; or sedative-hypnotics (e.g., triazolam or midazolam).
2. Rifabutin concentrations are increased, therefore a dose reduction of
rifabutin to half the usual daily dose is recommended.
3. Ketoconazole and itraconazole cause an increase in indinavir concentrations
(consider reducing adolescent/adult indinavir dose to 600 mg every 8 h).
4. Co-administration of clarithromycin increases serum concentration of both
drugs (dosing modification not needed).
5. Co-administration of nevirapine may decrease indinavir serum
concentration.
DOSAGE AND ADMINISTRATION:
A and Adol: 800 mg q8h PO
CH: Under study in clinical trials: 500 mg/m2 q8h PO
NB: Unknown. Due to side effect of hyperbilirubinemia, should not be given
to neonates until further information is available.
PREPARATIONS:
Oral: 200 mg and 400 mg capsule (as sulfate)

Nelfinavir

This is a non-peptide protease inhibitor with antiviral activity against both HIV-1
and HIV-2 and is formulated as the mesilate salt.
Nelfinavir is absorbed more slowly than other drugs in its class with peak
plasma concentrations achieved in 2-4 h and with a wide interpatient variability
in absorption with bioavailability of 20-80%. Presence of food increases the AUC
of the drug by 200-300%. Its plasma half-life is approximately 3.5-5 h. Nelfinavir
is extensively metabolized via the CYP450 oxidative enzymes to inactive
metabolites. Only 1-2% of a dose is recovered unchanged in the urine while
98-99% is eliminated in the feces as unabsorbed drug and metabolites.
INDICATION:
Treatment of HIV-1 infection with at least two other anti-retroviral agents usually
NRTIs
CONTRAINDICATION:
Hypersensitivity to nelfinavir or any component
PRECAUTIONS/ INTERACTIONS/ ADVERSE REACTIONS:
See Section 3.4.3.3 Protease Inhibitors
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
GIT: hepatitis, elevated liver function tests, pancreatitis; RESPIRATORY:
dyspnea, pharyngitis, rhinitis, sinusitis
DRUG INTERACTIONS:
Cytochrome P450 CYP3A3/4 substrate inducer and inhibitor
1. Nelfinavir decreases the metabolism of certain drugs, resulting in
increased drug levels and potential toxicity. Nelfinavir is not recommended
for concurrent use with antihistamines (e.g., astemizole or terfenadine);
cisapride; ergot alkaloid derivatives; certain cardiac drugs (e.g., quinidine
or amiodarone); or sedative-hypnotics (e.g., triazolam or midazolam).
2. Rifabutin causes less decline in nelfinavir concentrations; if co-administered
with nelfinavir, rifabutin should be reduced to one half the usual dose.
3. Estradiol levels are reduced by nelfinavir, and alternative or additional
methods of birth control should be used if co-administering with hormonal
methods of birth control.
4. Co-administration with delavirdine (DLV) increases nelfinavir concentrations
two-fold and decreases DLV concentrations by 50%. There are no data on
co-administration with nevirapine, but some experts use higher doses of
nelfinavir if used in combination with nevirapine.
DOSAGE AND ADMINISTRATION:
A and Adol: 750 mg 3x/d PO with food
CH: 20-30 mg/kg 3x/d PO with food
NB: Under study in Pediatric AIDS Clinical Trial Group protocol 353: 10 mg/kg
3x/d PO (Note: no preliminary data available, investigational.)
PREPARATIONS:
Oral: 250 mg film coated tablet (as mesilate)
250 mg tablet (as mesilate)
50 mg/scoop (1 g) powder, 144 g bottle to be mixed with water, milk
or food (as mesilate)

Ritonavir

This is a protease inhibitor that is more active against HIV-1 than HIV-2.
Saquinavir and zidovudine-resistant isolates are generally susceptible to ritonavir
but strains resistant to ritonavir are usually cross-resistant to indinavir and
saquinavir.
Ritonavir is usually well absorbed with bioavailability of 65-70%. Its plasma halflife is approximately 3-5 h. It is extensively metabolized via the CYPP450 oxidative
enzymes (CYP3A, CYP2D6 and others) to active and inactive metabolites.
Negligible amounts of a dose are recovered unchanged in the urine while 86% is
eliminated in the feces as unabsorbed drug and metabolites.
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INDICATION:
Treatment of HIV-1 infection with at least two other anti-retroviral agents usually
NRTIs
CONTRAINDICATION:
Hypersensitivity to ritonavir or any component
PRECAUTIONS/ INTERACTIONS/ ADVERSE REACTIONS:
Do not breastfeed while receiving ritonavir
See Section 3.4.3.3 Protease Inhibitors
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
Cytochrome P450 CYP3A3/4, CYP2A6, CYP1A2, CYP2C9, CYP2C19, and
CYP2E1 substrate; CYP1A2 inducer; CYP2A6, CYP2C9, CYP1A2, CYP2C19,
CYP2D6, CYP2E1 and CYP3A3/4 inhibitor
1. Not recommended for use with analgesics (e.g., meperidine, piroxicam,
or propoxyphene); antihistamines (e.g., astemizole or terfenadine);
certain cardiac drugs (e.g., amiodarone, bepridil hydrochloride, encainide
hydrochloride, flecainide acetate, propafenone, or quinidine); ergot alkaloid
derivatives; cisapride; sedative-������������������������������������������
hypnotics (e.g., alprazolam, clorazepate,
diazepam, estazolam, flurazepam �����������������������������������
hydrochloride, midazolam); certain
psychotropic drugs (e.g., clozapine, or pimozide); rifampin; or rifabutin
2. Estradiol levels are reduced by ritonavir, and alternative or additional
methods of birth control should be used if co-administering with hormonal
methods of birth control.
3. Ritonavir increases metabolism of theophylline (levels should be monitored,
and dose may need to be increased).
4. Ritonavir increases levels of clarithromycin, desipramine and warfarin.
5. Ritonavir may increase or decrease digoxin levels.
6. Drugs that increase CYP3A activity can lead to increased clearance
and may lead to lower levels of ritonavir include carbamazepine,
dexamethasone, phenobarbital and phenytoin.
DOSAGE AND ADMINISTRATION:
A and Adol: 600 mg 2x/d PO. To minimize nausea/vomiting, initiate therapy
at 300 mg 2x/d and increase to full dose over 5 d.
CH: 350-400 mg/m2 q12 h PO. To minimize nausea/vomiting, initiate
therapy starting at 250 mg/m2 q12h and increase to full dose over 5
d.
NB: Under study in Pediatric AIDS Clinical Trial Group protocol 354 (single
dose pharmacokinetics).
PREPARATION:
Oral: 100 mg capsule
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Saquinavir

This is a peptidomimetic protease inhibitor, which is active against both HIV-1
and HIV-2.
The hard-gelatin capsule (mesilate) has a bioavailability of only 4% due to
limited absorption and extensive first pass metabolism. A soft- gelatin capsule has
increased bioavailability 3 times that of the first formulation. A high-calorie, high-fat
meal increases absorption. Its plasma elimination half-life is approximately 7-12
h. It is extensively metabolized via the CYP450 oxidative enzymes (CYP3A4) to
inactive metabolites. Small amounts of a dose are recovered unchanged in the urine
(3%) while >95% is eliminated in the feces as unabsorbed drug and metabolites.
INDICATION:
Treatment of HIV-1 infection with at least two other anti-retroviral agents,
usually NRTIs
CONTRAINDICATION:
Hypersensitivity to saquinavir or any component
PRECAUTIONS/ INTERACTIONS/ ADVERSE REACTIONS:
See Section 3.4.3.3 Protease Inhibitors
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
Cytochrome P450 CYP3A3/4 substrate inhibitor
1. Saquinavir decreases the metabolism of certain drugs, resulting in
increased drug levels and potential toxicity. It is not recommended for
use with antihistamines (e.g., astemizole or terfenadine); cisapride; ergot
alkaloid derivatives, or sedative-hypnotics (e.g., midazolam or triazolam).
2. Saquinavir levels are significantly reduced with concurrent use of rifampicin
(decreases saquinavir levels by 80%), rifabutin (decreases saquinavir
levels by 40%), and nevirapine (decreases saquinavir levels by 25%).
3. Saquinavir levels are decreased by carbamazepine, dexamethasone,
phenobarbital, and phenytoin.
4. Saquinavir levels are increased by delavirdine and ketoconazole.
5. Saquinavir may increase levels of calcium channel blockers, clindamycin,
dapsone, and quinidine.
DOSAGE AND ADMINISTRATION:
A and Adol: Hard gel capsules: 600 mg 3x/d; Soft gel capsules: 1200 mg 3x/d
CH: Unknown (will be studied in Pediatric AIDS Clinical Trials Group
Protocol 397).
NB: Unknown.
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PREPARATION:
Oral: 200 mg capsule (as base or mesilate)

3.4.4 Anti-influenza A and B
Oseltamivir

This drug inhibits influenza virus neuraminidase, which is responsible for
detachment of virions from the infected cell’s membrane and for viral penetration
through respiratory secretions. This results in the inability of the virus to spread
within the respiratory tract. It is active against both influenza A and B. It inhibits
amantadine- and rimantadine-resistant influenza A viruses.
Oseltamivir is rapidly absorbed from the GIT and is converted to the active
drug (carboxylate) by esterases in the GIT and liver with bioavailability of 80%.
Only low levels of oseltamivir are detected in the blood. The half-life of oseltamivir
carboxylate is 6-10 h. More than 99% of oseltamivir carboxylate is eliminated by
renal excretion via glomerular filtration and tubular secretion.
INDICATIONS:
1. Treatment of uncomplicated acute illness due to influenza A and B infection
in patients who have been symptomatic for no more than 2 d
2. Prophylaxis of influenza A and B (not a substitute for flu vaccination)
CONTRAINDICATION:
Hypersensitivity to oseltamivir or any component, or other sialic acid-based
neuraminidase inhibitor
PRECAUTION:
Use with caution and modify dosage in patients with renal impairment.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea, abdominal pain, pseudomembranous colitis,
hepatitis; CNS: headache, fatigue, dizziness, vertigo, insomnia; CVS: arrhythmia,
unstable angina; DERMATOLOGIC: rash; ENDOCRINE/METABOLIC: aggravation
of diabetes mellitus; OPHTHALMOLOGIC: conjunctivitis; RESPIRATORY:
bronchitis, epistaxis; OTHERS: swelling of face or tongue
DRUG INTERACTION:
Probenecid increases half-life and AUC of oseltamivir
DOSAGE AND ADMINISTRATION:
Treatment of influenza (must be given within two days of onset of flu
symptoms)
>12 yr: 75 mg/dose 2x/d PO for 5 d
CH >1-12 yr:
283

<15 kg: 2 mg/kg/dose 2 x/d PO for 5 d; max dose 30 mg/dose
15- 23 kg: 45 mg/dose 2x/d PO for 5 d
>23-40 kg: 60 mg/dose 2x/d PO for 5 d
>40 kg: 75 mg/dose 2x/d PO for 5 d
Prophylaxis of influenza (should be given within 2 d of exposure)
A: 75 mg/dose 2x/d PO for at least 7 d or for up to 6 wk
PREPARATION:
Oral: 75 mg capsule (as phosphate)
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4.0 IMMUNOLOGICALS
These include diagnostic agents, and preparations for passive and active
immunization.

4.1 DIAGNOSTIC AGENT
TUBERCULIN, PURIFIED PROTEIN DERIVATIVE (PPD)

Purified protein derivative (PPD) is a protein precipitate derived from old
tuberculin. The dosage is expressed in terms of tuberculin units (TU) using a
single lot (PPD-S) as the biologic standard against which all PPD preparations are
compared. One TU equals 0.00002 mg PPD-S. The intermediate strength PPD (5
TU/0.1 mL) is considered the standard test dose. PPD is provided as freeze-dried
powder to be diluted in buffered saline prior to use. To prevent adsorption of the
protein to the walls of the glass or plastic container, a small amount of detergent
(Tween 80) is added to the PPD diluent. After reconstitution, it must be kept
refrigerated (4°C) in dark amber-colored bottles to preserve its potency.
PPD is the preferred skin test antigen to detect delayed hypersensitivity to
Mycobacterium tuberculosis. A positive skin test indicates prior exposure to M.
tuberculosis (either recent or remote) with consequent infection and adequate cellmediated immune response.
INDICATIONS:
In general, tuberculin skin test is used to evaluate individuals with suspected
tuberculosis, i.e., those with clinical signs and symptoms of tuberculosis (TB)
1. Chest radiograph compatible with past TB
2. Recently exposed to proven index case
3. History of TB in the remote past, but never treated
4. Patient to undergo prolonged steroid (or other immunosuppressant)
therapy particularly those with past exposure to TB
5. Patient with increased risk of developing TB on the basis of the underlying
disease (e.g., silicosis, gastrectomy)
In epidemiologic and public health surveys
To assess possible anergic state (tuberculin test is done along with other tests
e.g., candida, mumps)
CONTRAINDICATIONS:
Hypersensitivity to tuberculin with severe local reaction, e.g., extensive
erythema, vesiculation, ulcers, anaphylaxis (rare)
Should not be used within 4-6 weeks of administering a live viral vaccine
ADVERSE REACTIONS: (uncommon)
IMMUNOLOGIC: lymphangitis, hypersensitivity reactions, rarely anaphylaxis;
LOCAL: pain and pruritus at injection site occasionally with vesiculation, ulceration
or necrosis in highly sensitive individuals; OTHERS: fever
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DOSAGE AND ADMINISTRATION:
Mantoux test, the recommended technique for tuberculin test consists of the
intradermal injection of 0.1 mL of 5 TU PPD-S or 2TU RT23 Tween 80 into the
volar surface of the forearm using a tuberculin syringe with short needle (gauge
26 or 27) beveled side up, to form a wheal measuring 6-10 mm in diameter. The
test site is examined 48-72 h later for the presence of induration by inspection and
palpation. The largest transverse diameter of induration is measured along the long
axis of the forearm and properly recorded in mm induration. The 1997 National
TB Prevalence Survey and the 1989 National TB Consensus recommended >8
mm induration as the positive reaction indicating tuberculosis infection. The 1996
PhiICAT-PPS PIDSP Consensus on Childhood TB, however, considers the person
being tested and related epidemiologic factors in determining the cut-off size for
positive tuberculin reaction. A skin reaction of >5 mm induration is positive in high
risk groups such as persons in close contact with human infectious TB, those with
clinical and/or roentgenographic evidences of disease and those with underlying
host factors that put them at extremely high risk for severe tuberculosis, e.g., HIV
infection. A skin reaction of >10 mm induration is positive in persons at increased
risk of dissemination such as young age (<4 yr), with medical risk factors known to
increase the risk of active TB once infection has occurred, e.g., silicosis, diabetes
mellitus, usage of corticosteroids and other immunosuppressants, hematologic
and lymphoproliferative diseases, end-stage renal disease, being 10% below ideal
body weight, etc. A skin reaction of >15 mm induration is considered positive in
all other persons, including otherwise healthy persons. These guidelines were
patterned after the recommendations of the Centers for Disease Control and the
American Academy of Pediatrics.
Cross reactions with other mycobacteria are known to occur. The extent of
cross reactions in the Philippines has not been evaluated and for this reason,
a positive reaction is considered due to M tuberculosis infection unless proven
otherwise. A temporary depression of sensitivity occurs in moribund and cachectic
patients, in measles, acute intercurrent infections, severe anemia, dehydration, in
terminal and fulminant forms of tuberculosis, and during the administration of antiallergics, some live viral vaccines and immunosuppressive drugs.
PREPARATIONS:
Inj.: powder, 5 TU with 2 mL diluent (ID)
*2 TU RT 23 Tween 80 (ID)
IMMUNIZATION
The prevention of infectious diseases in individuals through immunization can
be achieved by: (1) stimulating an individual to actively develop antibodies through
the administration of an antigen prior to natural exposure to an infectious agent
(active immunization) or (2) temporarily supplying preformed human or animal
antibody to individuals prior to or soon after exposure to certain infectious agents
(passive immunization). Specific aspects of active and passive immunizing agents
will be considered in the succeeding sections (4.2 and 4.3).
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4.2 SERA AND IMMUNOGLOBULINS

Immunity with immediate protection against certain infective organisms can be
obtained by injecting preparations made from the plasma of immune individuals
with adequate antibody to the disease for which protection is sought. This passive
immunity lasts approximately 3 mo. When necessary, passive immunization can be
repeated or active immunization against the disease can be given if available, and
in order to achieve longer protection.
Antibodies of human origin are usually termed immunoglobulins, which is
available in two forms, the IM preparations (IGIM) and the IV preparations (IGIV).
The term antiserum is applied to immunoglobulins obtained from the serum of
animals. Because of serum sickness and other allergic-type reactions that may
follow injections of antisera, skin tests for sensitivity should always be done 1
h before administration except in the newborn in whom sensitivity tests can be
dispensed with. Antisera have largely been replaced by human immunoglobulins
whenever possible.

COBRA ANTIVENIN

See section 1.2 Specific antidotes/antagonists

DIPHTHERIA ANTITOXIN

The early use of adequate amounts of diphtheria antitoxin immediately after
clinical diagnosis is established, without waiting for bacteriological confirmation
remains the most important specific mode of treatment in diphtheria. A single dose
is used to avoid the risk of sensitization from repeated doses of the horse serum
preferably by IV route to neutralize the toxin as rapidly as possible. Concomitant
antibacterial therapy is given to eliminate the organisms from the upper respiratory
tract and to terminate a carrier state.
INDICATION:
Treatment of diphtheria
CONTRAINDICATION:
Documented hypersensitivity or equine hypersensitivity
PRECAUTIONS:
1. Should be used with extreme caution in individuals with history of allergic
disorders and/or who have exhibited previous sensitivity to equine serum
2. Sensitivity-testing should be performed in all individuals regardless of
allergic history or history of prior administration of preparations containing
equine serum.
3. Desensitization must be performed in patients with previous history
of serum sickness or when the skin test is positive. Epinephrine and
resuscitation facilities should be available during administration.
PREGNANCY RISK CATEGORY: C
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Prevention: 0.04 mL/kg

IGIM
Hepatitis B immunoglobulin
(HBIG)

IGIM

IGIM

Measles immunoglobulin
VZIG

Hepatitis B

Hepatitis C
(non-A,non-B)
Measles1

Rubella
Tetanus

Rabies

(+) Anti-Rabies Equine Serum
IGIM
(+) Tetanus Human
Imunoglobulin (TIG)
Anti-tetanus Serum (equine)

Use only during pregnancy; efficacy unreliable
Susceptible infants, children, and adults
Use only when TIG is unaffordable or unavailable.

Prevention: 250 units
Treatment: 500 units
Prevention: 3,000-5,000 units
Treatment: 500 units/kg or 5,000 to NB, 10,000 units to
children, 20,000 units in adults

Use only if RIG is unavailable or unaffordable.

Multiple bites regardless of the presence or absence
of signs of rabies in animals; single bites in whom
rabies cannot be ruled out

Use in high-risk patients if VZIG is not available

NB whose mother developed varicella prior to or soon
after delivery; patients on corticosteroids; altered
immune status

For susceptible normal infants and children

Susceptible normal infants and children1
Susceptible immunocompromised patients

Prevention: 0.55 mL/kg or 20 mL

Prevention: 40 IU/kg

Prevention: 20 IU/kg, as much of the dose to infiltrate the
wound, the rest IM

Modification: 0.6-1.2 mL/kg

Modification: 2-5 mL

For NB delivered from mothers with Hepatitis B
(HBsAg+ and esp. those with HBeAg+)
In accidental exposure of skin by contaminated
needle; splashing of infected blood into mucous
membrane; accidental injection of infected blood
Use with transfusion under special circumstances.

Use if HBIG is unavailable or exposure uncertain.

Postexposure prophylaxis in NB: 0.5 mL within 12 h of birth
Others: 0.06 mL/kg or 5 mL for adults within 24 h; repeat
(4 wk) later for those who choose not to receive hepatitis
B vaccine

Household contacts: higher doses in adults with
heavy exposure
Repeat in 4-5 mo if exposure continues.

Prevention- 0.06-0.12 mL/kg

Prevention: single exposure- 0.04 mL/kg
Continuous exposure: 0.02-0.06 mL/kg

For symptom-free positive culture and positive Schick
test

Also used for ITP and Kawasaki disease; more
predictable blood levels but more frequent side
effects and higher cost

Double dose at onset of therapy; give at multiple
sites.

INDICATIONS/COMMENTS

Use with extreme caution as alternative to human immunoglobulin (tetanus or rabies) when unavailable; informed consent and skin test required
Adapted from Handbook on Infectious Diseases, Philippine Pediatric Society, 2004

1

Prevention: 0.25-0.5 mL/kg
Prevention: 0.5 mL/kg (max 15 mL)
Modification: 0.05 mL/kg

IGIM

Hepatitis A

IGIM
Rabies Human
Immunoglobulin (RIG)

Prevention: 0.12 mL/kg

Diphtheria antitoxin

Diphtheria

Varicella
zoster

Treatment: 2 mL/kg of 5% prep, 3.3 mL/kg of 3% prep

IGIV
Prevention: 5,000 units
Treatment: 40,000-120,000 units

Treatment: 0.7 mL/kg) q 2-4 wk depending on clinical
response

IGIM

Antibody
immunodeficiency

GOAL AND DOSE

PREPARATION

DISEASE

Table 4.1 PASSIVE IMMUNIZATION

ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylaxis or serum sickness may occur.
DOSAGE AND ADMINISTRATION:
The site and size of the diphtheria membrane, the degree of toxic effects, and
the duration of illness are guides for estimating the antitoxin dose. Suggested dose
ranges are the following:
Pharyngeal or laryngeal disease of 48 h duration or less: 20,000-40,000 IU
Nasopharyngeal lesions: 40,000-60,000 IU
Extensive disease of >3 d duration or diffuse swelling of the neck:
80,000-120,000 IU
PREPARATIONS:
Inj: 10,000 IU and 20,000 IU, 5 mL and 10 mL (IV)

HEPATITIS B IMMUNOGLOBULIN, (human) (HBIG)

This is a sterile preparation obtained from plasma from selected and/or
immunized donors having specific antibodies against hepatitis B surface antigen.
INDICATION:
Passive immunization of persons exposed to hepatitis B virus, including those
following parenteral or mucous membrane (oral, sexual, ophthalmic) contact with
individuals with hepatitis B infection or with HBsAg positive materials (blood,
plasma) and for neonates born to HBsAg positive mothers.
Contraindication:
History of anaphylactic or severe systemic reactions to immune globulin
Pregnancy RISK Category: B
Adverse REACTIONS:
DERMATOLOGIC: local reactions with pain and tenderness at the site of
injection; IMMUNOLOGIC: hypersensitivity reactions
DRUG INTERACTIONS:
None reported
DOSAGE AND ADMINISTRATION:
Perinatal exposure: 0.5 mL within 12 h of birth + hepatitis B immunization
Percutaneous exposure for unimmunized individuals or non-responders to
hepatitis B vaccination: 0.06 mL/kg + hepatitis B immunization
Sexual exposure for unimmunized individuals or non-responders to hepatitis B
vaccination: 0.06 mL/kg + hepatitis B immunization within 14 d of exposure
Preparations:
Inj: 0.5 mL, 1 mL and 2 mL vial (IM)
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IMMUNOGLOBULIN NORMAL, (human) (IGIM)

It is prepared by alcohol fractionation of pooled human serum. The fractionation
of the serum removes most other proteins, hepatitis virus, and HIV viruses thus
providing a safe product for IM injection. It is reconstituted as a sterile 16.5%
solution (165 mg/mL) with thimerosal as preservative. It contains a wide spectrum
of antibodies to viral and bacterial pathogens. IGIM is 95% IgG with trace quantities
of IgM + IgA. An IM injection of 100 mg/kg IGIM usually raises the IgG serum level
by 100 mg/dL after 2-4 d.
INDICATIONS:
1. Passive immunization of persons suspected or confirmed to be exposed
to the hepatitis A, measles, or varicella virus
2. Replacement therapy in antibody deficiency disorders
CONTRAINDICATIONS:
1. History of anaphylactic or severe systemic reactions to immune globulin
2. Selective IgA deficiencies
PRECAUTIONS:
1. Use with caution in persons with severe thrombocytopenia or any bleeding
disorder.
2. Intramuscular use only
DRUG INTERACTIONS:
May interfere with the immune response to certain live virus vaccines (measles,
mumps, and rubella virus vaccines). Administer such vaccines 3 wk before or 3 mo
after an injection with IGIM.
DOSAGE AND ADMINISTRATION:
Hepatitis A post-exposure prophylaxis in an unimmunized individual: 0.02 mL/
kg within 14 d of exposure
Measles post-exposure prophylaxis in susceptible individuals: 0.25 mL/kg
within 6 d of exposure
Measles post-exposure prophylaxis in immunocompromised susceptible
individuals: 0.5 mL/kg within 6 d of exposure
Replacement therapy in antibody deficient disorders: 100 mg/kg (0.66 mL/kg)
every mo with the initial dose of 200 mg/kg; frequency and dosing may be
adjusted according to IgG determinations and clinical response.
(Administer into a large muscle such as the gluteal region or the anterior thigh
in a small child; no more than 5 mL may be administered in one site in an
adult or child, lesser amounts per site (1-3 mL) should be given to younger
patients)
PREPARATIONS:
Inj.: 160 mg/mL, 2 mL, 5 mL, and 10 mL vial (IM)
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RABIES IMMUNOGLOBULIN, (human) (RIG)

This is a sterile preparation of globulins derived from plasma and serum
obtained from selected human donors who have been immunized with rabies
vaccine and have developed high rabies antibody titers. It should always be used
in conjunction with the rabies vaccine in previously unvaccinated individuals.
INDICATION:
Passive immunization of persons exposed to animals suspected to be rabid
and for non-bite exposure to animals proven or suspected to be rabid
CONTRAINDICATIONS:
1. History of anaphylactic or severe systemic reactions to immune globulin or
any component in the formulation (e.g., thimerosal, maltose)
2. Selective IgA deficiencies
PRECAUTIONS:
1. Use with caution in individuals with thrombocytopenia or bleeding
disorder.
2. Only give IM.
3. Do not administer in the same syringe as the vaccine.
4. Passive antibody can inhibit the response to vaccine, thus recommended
dosages should be strictly followed.
5. Rabies immune globulin should not be administered in the same body part
as the rabies vaccine.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: local tenderness and soreness or muscle stiffness at the
injection site, urticaria; IMMUNOLOGIC: low grade fever, angioedema, anaphylactic
shock (rare); OTHERS: nephrotic syndrome
DOSAGE AND ADMINISTRATION:
A and CH: 20 IU/kg infiltrating as much as possible into and around wound,
give the rest IM at a different site.
In cases of multiple wounds, the RIG may be a diluted two- to three-fold. In
children with small muscle mass, it may be necessary to give the RIG at multiple
sites
PREPARATIONS:
Inj: 150 IU/mL, 2 mL, and 5 mL vial (IM)
150 IU/mL, 2 mL, 5 mL, and 10 mL ampul (IM)

293

TETANUS IMMUNOGLOBULIN, (human) (TIG)

This is a sterile preparation of globulins derived from plasma of adult human
donors who have been immunized with tetanus vaccine. Use of TIG does not
preclude the use of the tetanus vaccine.
INDICATIONS:
1. Passive immunization against tetanus in susceptible individuals sustaining
serious injury, punctures, cuts, animal bites, and dirty wounds in
unimmunized individuals
2. Treatment of tetanus
CONTRAINDICATIONS:
1. History of anaphylactic reaction to immune globulin or to thimerosal
2. Selective IgA deficiencies
PRECAUTIONS:
1. Inadvertent IV administration should be avoided.
2. Hypersensitivity to immune globulin
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: pain, tenderness, erythema and muscle stiffness at injection
site; IMMUNOLOGIC: low grade fever, hives, angioedema, anaphylaxis
DOSAGE AND ADMINISTRATION:
Prevention: 250 units
Treatment:
A and CH: 3,000-6,000 IU IM single dose
NB: 500 IU IM, single dose
PREPARATIONS:
Inj.: 1000 IU/mL, 1.5 mL vial (IM)
1500 IU/mL, 1 mL ampul (IM)
250 IU/mL 1 mL, 2 mL and 4 mL ampul (IM)
250 IU/mL, 1 mL pre-filled syringe (IM)
250 IU/mL, 1 mL and 2 mL vial (IM)

Anti-D Immunoglobulin (human anti-D immunoglobulin)

This is a liquid preparation containing specific antibodies against the erythrocyte
D antigen mainly immunoglobulins. This is given to Rh negative mothers to prevent
the formation of antibodies to fetal Rh positive cells and to avoid hemolytic disease
in the newborn if there is a subsequent pregnancy with an Rh positive fetus. It must
be injected within 72 h after birth of the child or after an abortion. The objective is
to protect any further child from the hazard of hemolytic disease.
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INDICATION:
Anti-D immunoglobulin is used to prevent a Rh negative mother from forming
antibodies to fetal Rh positive cells which may pass into the maternal circulation
during childbirth, abortion or other blood sensitizing events (e.g., abdominal trauma,
amniocentesis).
CONTRAINDICATIONS:
1. Rho(D)-positive individuals
2. Rho(D)-negative individuals who have been previously sensitized to
Rho(D) antigens, as evidenced by the presence of anti-Rho(D) in their
sera
3. Transfusion of Rho(D) positive blood in previous 3 mo
4. History of anaphylactic reactions to immune globulin or thimerosal
PRECAUTIONS:
1. Use with caution in individuals with thrombocytopenia or bleeding
disorders.
2. Use with caution in patients with IgA deficiency.
PREGNANCY RISK CATEGORY: C
ADVERSE EFFECTS:
DERMATOLOGIC: discomfort at site of injection; IMMUNOLOGIC: low grade
fever, anaphylaxis; OTHERS: myalgia, lethargy, splenomegaly
DOSAGE AND ADMINISTRATION:
Postpartum prophylaxis: 300 mcg IM within 72 h of delivery
Following miscarriage, abortion or termination of ectopic pregnancy up to 13
wk gestation: 50 mcg IM ideally within 3 h but may be given up to 72 h after
If pregnancy terminated at 13 wk or more: 300 mcg IM within 72 h
PREPARATION:
Inj.: 200 mcg/mL, 1.5 mL ampul (IM)

+Anti-rabies serum (equine)

This is a sterile solution containing antiviral substances obtained from the
serum of horses that have been vaccinated against rabies. It usually contains a
suitable antimicrobial agent.
(+ use with extreme caution as alternative to human immunoglobulin (tetanus or
rabies) when unavailable; informed consent and skin test required)
INDICATION:
For the prevention of rabies in patients bitten by animals in which rabies cannot
be ruled out (e.g., stray dogs) and for non-bite exposure to animals proven or
suspected of being rabid when human rabies immune globulin is unavailable or
unaffordable.
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CONTRAINDICATION:
Hypersensitivity to anti-rabies serum, immune globulins or any component
PRECAUTIONS:
1. Sensitivity testing should be performed in all individuals prior to
administration of rabies serum
2. Informed consent should be obtained.
3. Should not be given intravenously
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylactic reaction, serum sickness
DRUG INTERACTIONS:
Anti-rabies serum (equine) may partially suppresses the active antibody
response to rabies vaccine.
USUAL DOSES:
A and CH: 40/IU kg IM; half of the dose to be given by local infiltration at the
site of the wound and the other half given IM unless the wound involves mucous
membranes then the whole dose is given IM
PREPARATIONS:
Inj.: 200 IU/mL, 5 mL vial (IM)
400 IU/mL, 5 mL vial (IM)

+Antitetanus serum (equine) (ATS)

(+ use with extreme caution as alternative to human immunoglobulin (tetanus or
rabies) when unavailable; informed consent and skin test required)
WARNING
Fatal anaphylaxis may occur in hypersensitive individuals
This is a sterile preparation containing the specific antitoxin globulins that may
neutralize the toxin formed by Clostridium tetani. It is obtained from the fractionation
of serum of horses that have been immunized against tetanus toxin.
INDICATIONS:
1. Prophylaxis against tetanus in non-immune individuals after serious
injury or bite when tetanus immunoglobulin (human) is unavailable or
unaffordable
2. Treatment of tetanus when tetanus immunoglobulin (human) is unavailable
or unaffordable
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PRECAUTIONS:
1. Informed consent and skin test are required.
2. A negative skin or eye test is not an absolute guarantee of absence of
sensitivity; a syringe with 0.3 mL of 1:1000 aqueous solution of epinephrine
must be at hand.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
IMMUNOLOGIC: acute febrile reaction, serum sickness in 10-20% of recipients,
acute anaphylaxis
DOSAGE AND ADMINISTRATION:
Prevention:3,000-5,000 IU
Treatment:
A and CH: 50,000-100,000 IU single dose
NB: 500 units/kg or 5,000-10,000 IU in tetanus neonatorum
The above doses could be given ½ IV and the rest IM after appropriate
testing for sensitivity and desensitization, if necessary.
PREPARATIONS:
Inj.: 4,000 IU mL/ampul, 2.5 mL vial (IM)
1,500 IU/mL, 1 mL and 1.5 mL vial/ampul (IM)

Immunoglobulin intravenous normal, human (IGIV) (1)

This is a sterile solution of globulins normally present in human adult blood
prepared by eliminating complexes of high molecular weight and their resultant
anticomplementary activity. The advantages of IGIV include ease of administering
large doses, more rapid action, and no loss in the tissues from proteolysis and
avoidance of painful IM injection. However, it is very expensive and there are more
frequent side effects (5-15% of recipients).
INDICATIONS:
1. Treatment of primary and secondary antibody immunodeficiencies
2. Treatment of immune cytopenias, e.g., idiopathic thrombocytopenic
purpuras (ITP)
3. Treatment of Kawasaki syndrome
4. Treatment adjunct for chronic lymphocytic leukemia, bone marrow
transplantation, and pediatric human immunodeficiency virus infection
5. Treatment
for
adult
Guillain-Barre
syndrome
and
hyperimmunoglobulinemia E
6. Second-line treatment for dermatomyositis and multifocal motor
neuropathy
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CONTRAINDICATIONS:
1. Hypersensitivity to immune globulins, blood products or any component
2. IgA deficiency
PRECAUTIONS:
1. Should be given by slow IV infusion
2. Vital signs, especially BP, should be monitored continuously during infusion
(danger of hypotension and anaphylactic shock). Epinephrine should be
available.
3. Use with caution in patients at increased risk of developing acute renal
failure (e.g., renal insufficiency, paraproteinemia, concomitant nephrotoxic
drugs).
4. Do not mix with other IV solutions.
5. Ensure that patient is not volume depleted prior to infusion.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: fever, dizziness, headache, chills, anxiety, lightheadedness; GIT: nausea,
vomiting; NEUROMUSCULAR: myalgia; GUT: acute renal failure; CVS: flushing of
the face, hypotension, tachycardia, tightness of chest; OTHERS: hypersensitivity
reactions, diaphoresis
DOSAGE AND ADMINISTRATION:
For immunodeficiency: 100-200 mg/kg, IV infusion over 2-4 h or 2 mL/kg of
5% IGIV or 3.3 mL/kg of 3% IGIV once/mo
For ITP: 200 mg/kg/d IV for 5-10 d or 400 mg/kg for 5 d
For Kawasaki syndrome: 2 g/kg single dose or 400 mg/kg/d x 4 d by IV
infusion
PREPARATIONS:
Inj.: 50 mg/mL, 10 mL, 20 mL, 50 mL and 100 mL vial (IV)
freeze-dried powder, 1 g/bottle + 33 and 50 mL reconstitution fluid (IV)
freeze-dried powder, 2.5 g/bottle + 100 mL reconstitution fluid (IV)
freeze-dried powder, 5 g/bottle + 100 mL diluent vial (IV)
freeze-dried powder, 5 g/bottle + 100 mL diluent vial (IV)

Varicella zoster immunoglobulin (VZIG)

This is a sterile solution of globulins derived from the plasma of adult donors
selected for high titers for varicella-zoster antibodies.
INDICATION:
Passive immunization against H. zoster or varicella (chicken pox) in high risk
persons only following exposure to disease
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INDIVIDUALS CONSIDERED HIGH RISKS:
Immunocompromised children such as those with congenital or acquired
immunodeficiency disorders or neoplastic diseases and those receiving
immunosuppression therapy, neonates born within 5-6 d of the onset of maternal
chickenpox and those whose mother developed chickenpox within 48 h after
delivery; must be given as soon as possible; provides benefit when administered
within 96 h after exposure.
CONTRAINDICATIONS:
1. Previous systemic allergic reactions to immunoglobulins
2. Specific IgA deficiency
PRECAUTIONS:
1. Use with caution in individuals with thrombocytopenia or bleeding
disorders.
2. Do not inject IV.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: fever, headache, chills; GIT: emesis; LOCAL: pain, redness, swelling;
NEUROMUSCULAR: myalgia; OTHERS: hypersensitivity reactions
DOSAGE AND ADMINISTRATION:
A and CH: 125 units/10 kg body weight, deep IM; max
����������������������
dose 625 units (5
vials)
PREPARATION:
Inj.: 125 units/1.25 mL vial

4.3 VACCINES

Vaccines are used for active immunization as a prophylactic measure against
some infectious diseases. They provide partial or complete protection for mo or
yr. All active immunizing agents contain an antigen. Some contain live, attenuated
viruses or bacteria, others, killed or inactivated microorganisms and still others
contain inactivated exotoxins (toxoids).
More recently, antigens from some infectious agents are already being
produced in bacteria or yeasts using recombinant DNA technology. The vaccine
may be contained in suspending fluids such as sterile water or saline or in complex
tissue culture fluid. Importantly, the suspending fluid may contain proteins or other
constituents derived from the medium in which the vaccine was produced (e.g.,
serum proteins, egg antigens, or tissue culture-derived antigen). In addition, certain
preservatives, stabilizers, or antibiotics contained in selected vaccines may be a
source of hypersensitivity reactions.
Most currently available vaccines are generally safe and effective. Some
side effects can be anticipated in a small number of subjects. The risk of adverse
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reactions associated with vaccine administration must always be compared with
the risk of natural acquisition of the disease and its complications.
General contraindications to active immunization:
1. Acute and severe febrile illness
2. State of altered immunocompetence: primary or secondary immune
deficiency states; immunosuppression with steroids, antimetabolites,
alkylating agents, radiation; neoplastic diseases (leukemia, lymphomas,
etc). Live attenuated bacterial (e.g., BCG) and live attenuated viral vaccines
should not be given to such patients.
3. Recent administration of immunoglobulin for live viral vaccines
4. Pregnancy for live attenuated viral and bacterial vaccines
5. History of hypersensitivity to vaccine and/or its components
6. History of severe reaction (somnolence, seizures or high fever) to previous
administration of some antigens
Minor illnesses not associated with fever or associated with low grade fever
(e.g., upper respiratory infection) generally are not contraindications to active
immunization.
PRECAUTIONS:
1. Inquiry regarding previous hypersensitivity should precede the
administration of a vaccine and measures to treat.
2. Before injection of a vaccine, any alcohol or disinfectant used for cleansing
the skin should be allowed to evaporate, otherwise, inactivation of live
vaccines may occur.
3. Some vaccines are destroyed by heat and sunlight, e.g., BCG, OPV,
measles, tetanus toxoid and MMR vaccines.
4. Some vaccines are destroyed by heat and freezing, e.g., DTP, hepatitis B,
hepatitis A and varicella vaccine.
DRUG INTERACTIONS:
1. Live vaccine may be administered simultaneously (at different sites) or at
an interval of at least 3 wk.
2. Patients receiving immunosuppressant therapy (including antineoplastics
or therapeutic doses of corticosteroids) might display a reduced response
to inactivated vaccines.
3. Simultaneously administered vaccines or immunoglobulins should be
given at different sites.
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0.5 mL

Measles

Tetanus toxoid

NB: 0.05 mL
Ch >1 mo: 0.1 mL
Follow
manufacturer’s
recommendation
0.5 mL

DOSE

2 drops or
depending on
manufacturer’s
instructions
0.5 mL

POLIO

DTP

Hepatitis B

BCG

VACCINE

IM

SC

PO

IM

ID
ID
IM

ROUTE

a) At any age
as booster
b) For
unimmunized
women of child
bearing age

9 mo

6 wk

6 wk

MINIMUM
AGE AT 1ST
DOSE
Birth or any
time after birth
6 wk

--TT1 at 1st contact
TT2 at least 4 wk after
TT1
TT3 at least 6 wk after
TT2
TT4 at least 1 yr after
TT3
TT5 at least 1 yr after
TT4

5

---

4 wk

4 wk

4 wk

---

MINIMUM INTERVAL
BETWEEN DOSES

(-)

1

3

3

1
1
3

No. OF
DOSES

Deltoid region

Upper outer triceps
area
Deltoid region

Upper anterolateral
aspect of thigh
Mouth

Right deltoid region of
the arm
Upper anterolateral
aspect of thigh

SITE OF
ADMINISTRATION

Table 4.2 Administration of vaccines under the expanded program of immunization (EPI)
of the Department of Health

Table 4.3 Childhood Immunization schedule 2005

Vaccines  to  are given in the expanded program of immunization (EPI) of the DOH.
 BCG: Ideally given at birth, if given beyond 12 mo, do PPD. Give BCG if negative.
 Hepatitis B vaccine: 1st dose should be given at birth. The hepatitis B vaccine birth dose can be used as the first
dose in a 3 dose primary series. Doses are at least 4 wk apart.
A 4th dose is needed for the following:
•
If the 4th dose is given at age less than 6 mo
•
If no birth dose was given using the EPI schedule (6, 10, 14 wk)
•
For premature infants <2 kg, because of the poor immunogenicity of the vaccine in these infants, initial
dose should not be counted in a 3-dose immunization schedule to complete the series
 DTwR/DTap primary dose at least 4 weeks apart
 OPV/IPV
 Measles
 HiB
 Varicella: If started 13 yr and above, give 2 doses 4 wk apart.
 MMR
 HepA: Doses are 6-12 mo apart
 Influenza:
A. Influenza vaccine is also recommended in:
1. Children with the following high-risk factors: chronic cardiovascular disease (e.g., congenital heart
disease, valvular heart disease), chronic lung disease (e.g., asthma), chronic metabolic disorders,
renal disorders and hemoglobinopathies.
2. Children receiving long-term aspirin treatment
B. Timing of vaccination
The flu vaccine is recommended to be given annually preferably from February to June.
C. Children (6 mo-8 yr) receiving influenza vaccine for the first time need 2 doses at least 4 wk apart.
Typhoid vaccine
A. Optional
B. Single dose IM as early as 2 yr old
C. Revaccination every 3-5 yr
Meningococcal vaccine is not recommended to be given routinely due to lack of local data.
Recommended by the Committee on Immunization, Pediatric Infectious Disease Society of the Philippines (PIDSP),
the Philippine Foundation for Vaccination (PFV) and the Philippine Pediatric Society (PPS)
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Table 4.4 Recommended accelerated schedule for infants and children
<7 yr old who are behind the immunization schedule
TIMING

VACCINES

COMMENT

First visit
(4 mo of age)

DPT, IPV/OPV,
Hib, Hepatitis B,
MMR, Varicella

Must be 12 mo of age to receive MMR and Varicella.
If > 5 yr of age, Hib not normally indicated

Second visit
(1 mo after 1st visit)

DPT, IPV/OPV,
hepatitis B, Hib

Third visit
(1 mo after 2nd visit)

DPT, OPV/IPV,
Hib

Fourth visit
(>6 mo after 3rd visit)

DPT, Hib, hepatitis
B

Hib schedule varies by manufacturer. The 4th dose
must be > 2 mo after the 3rd dose and/or after the 1st
birthday.
If series started:
7-11 mo= 3 doses with 3rd dose 2 mo after the 2nd
dose and on/or after 1st birthday
12-14 mo= 2 doses, 2 mo apart
>15 mo= 1 dose

4-6 yr of age

DPT, OPV, MMR

Preferably at/or before school entry. DPT not
necessary if fourth dose given on/or after 4th birthday.

11-12 yr of age

Varicella, MMR,
and/or hepatitis B

Repeat Td every 10 yr throughout life, If not already
received Td > 5 yr since last dose

Table 4.5 Minimum age for initial vaccination and minimum interval
between vaccines
VACCINE

MINIMUM
AGE FOR 1ST
DOSE

MINIMUM
INTERVAL
FROM DOSE
1 TO 2*

MINIMUM
INTERVAL
FROM DOSE
2 TO 3*

MINIMUM
INTERVAL
FROM DOSE
3 TO 4*

BCG

Birth

DPT/DT**
Combined DPTHib

6 wk

4 wk

4 wk

6 mo

6 wk

1 mo

1 mo

6 mo

Hib primary
series

6 wk

1 mo

1 mo

***

Polio

6 wk

4 wk

4 wk

****

Measles****

6 mo

MMR

12 mo

1 mo

Hepatitis B

Birth

1 mo

Varicella

12 mo

4 wk

2 mo

* The minimum acceptable ages and interval may not correspond with the optimal
recommended ages and intervals for vaccination.
**The total number of doses of diphtheria and tetanus toxoids should not exceed six
each before the 7th birthday.
*** The booster dose of Hib should not be earlier than 12 mo and at least 2 mo after
the previous dose.
****Children vaccinated before their 1st birthday should be revaccinated at 12-15 mo
of age and given an additional dose at school entry.
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4.3.1 For Universal Immunization
BCG VACCINE

This is a live virus vaccine prepared from attenuated Mycobacterium bovis
and is used for active immunization against tuberculosis. Ideally, it is administered
during the neonatal period. It can also be given to any age group. The practice of
preliminary tuberculin testing is no longer required and direct vaccination is standard
practice. BCG vaccination does not confer full protection against tuberculosis.
Vaccinated individuals may still have the primary infection, however, life threatening
TB infections like meningitis and miliary TB are generally prevented. At about 2 wk
after administration, a small red tender swelling appears at the injection site which
progresses to a papule or to a benign ulcer about 10 mm in diameter after another
2-3 wk and heals in 6-12 wk. An accelerated BCG reaction may occur within 4872 h manifesting the reaction described above. Such reaction may be suggestive
of tuberculous infection and needs further work-up. No dressing should be used
unless there is much discharge.
CONTRAINDICATIONS:
1. Primary and secondary immune deficiency states
2. Pregnancy
3. Hypersensitivity to the vaccine
4. Burns or disseminated skin infections
PRECAUTION:
Use with caution in individuals who are known to be at high risk for HIV
infection.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
LOCAL: ulceration of the vaccination site, abscess and keloid formation;
IMMUNOLOGIC: lymphadenitis, hypersensitivity reaction, disseminated BCG
infection (in immunocompromised children); SKELETAL: osteitis of long bones
DRUG INTERACTIONS:
1. Reaction to tuberculin test may be suppressed if given within 4-6 wk
following vaccination with live viral vaccines (measles, MMR, polio).
2. Reaction to tuberculin test may be suppressed in patients receiving
systemic corticosteroids or aminocaproic acid.
3. Reaction to tuberculin test may be altered in malnutrition, age and presence
of disseminated TB.
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Table 4.6 Routine adult immunization schedule for Filipinos
VACCINE TYPE/
ROUTE

TARGET INDIVIDUALS

SCHEDULE

1.Tetanus-diphtheria
toxoid
Inactivated vaccine
IM

Recommended for all susceptible adults
particularly:
-Pregnant women
-Health care workers

3 doses
0,1,6-12 mo
Booster q 10 yr

2. Hepatitis B
Inactivated vaccine
IM

Recommended for all adults particularly:
-Immigrants from areas of high HbsAg
endemicity
-Hemodialysis patients
-IV drug users
-Homosexual males
-Household contacts of HBV carrier
-Recipients of blood products
-Health care workers with frequent blood
contacts
Recommended for all adults particularly:
-Persons >13 yr without history of varicella
infection or vaccination
-All heath care workers
-Teachers of young children
-Non-pregnant women of childbearing age
-International travelers
-Military
Post-exposure prophylaxis
-Given within 72 h of exposure
Recommended for all adults particularly:
-All susceptible adolescents and adults
without documented evidence of immunity
to any one of the components (especially
non-pregnant women of child-bearing age)

3 doses
0,1,6 mo
Alternate: 4 doses
0,1,2,12 mo
Booster is not
routinely
recommended

Severe allergic reaction to a
vaccine
component or to a previous dose

<13 yr: 1 dose
13 yr: 2 doses
0, 1 mo

-Severe allergic reaction to a
vaccine component (gelatin or
neomycin) or to a previous dose
-Moderate or severe acute illness
-Pregnancy
-Immunosuppression
-Recently received a blood product
-Untreated active tuberculosis
-Adolescents on aspirin therapy

2 doses
0,1 mo

Persons>50 years of age
50 years of age with:
Chronic illness (cardio-pulmo, diabetes,
alcoholism,
cirrhosis, CSF leak)
Immunocompromised conditions:
-Lymphoma/leukemia
-Chronic renal failure, nephritic syndrome,
transplants, chemo/radiation therapy)
-HIV/AIDS
-Functional or anatomic asplenia
Persons at increased risk for complications:
-Persons >50 yr
-Adults with the following risk factors:
chronic cardiovascular disease, chronic lung
disease, chronic metabolic disease, chronic
renal dysfunction, hemoglobinopathies,
-Immunosuppressed persons
-Residents of nursing homes and chronic
care facilities
-Pregnant women 2nd or 3rd trimester without
flu shot in the last 12 mo
Persons who can transmit influenza to those
at high risk:
-Health care workers and other personnel
of out patient care settings, household
contacts and caregivers.
Healthy persons providing essential and
emergency community services, students
and other persons in institutional settings
and any person who desires to reduce
likelihood of becoming ill with influenza
including travelers.

Single dose
Revaccination
may be given
after 5 yr.

-Severe allergic reaction to a
vaccine component (gelatin or
neomycin) or to a previous dose
-Moderate or severe acute illness
-Pregnancy
-Immunosuppression
-Recently received a blood product
-Thrombocytopenia/ITP
Serious allergic reaction to vaccine
component (thimerosal or phenol)
or
previous dose
-Moderate or severe acute illness
-Pregnancy (safety is unknown);
-if indicated give before pregnancy

3. Varicella
Live attenuated
vaccine
SC

4. MMR
Live attenuated
vaccine
SC

5. Pneumococcal
Vaccine
Inactivated
vaccine
IM

6. Influenza Vaccine
Inactivated
vaccine
IM

Given every year
preferably from
February
to June

PRECAUTIONS/
CONTRAINDICATIONS

-Severe allergic reactions to
vaccine component or following
prior dose
-Moderate to severe illnesses

Severe allergic reaction to a
vaccine
component of previous dose
-Moderate or severe acute illness
-History of severe acute illness
-Guillian-Barre Syndrome

Source: The Pilippine Society for Microbiology and InfectiousDiseases (PSMID) and
the Philippine Foundation for Vaccination (PFV), 2004.
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Food handlers such as
dietary personnel, cooks,
waiters, servers, dieticians,
nutritionists;
-Microbiology laboratory
technicians;
-Persons with intimate
exposure to a documented
S. typhi carrier patients
-Health care workers in
hospitals that treat dog
bites and rabies cases;
Rabies research
diagnostics/ lab workers;
-Veterinarian and vet
students
-Field workers

1. Typhoid
a) Oral enteric-coated
capsule;
live attenuated Ty2la
b) Intramuscular
Vi capsular
polysaccharide Ty21a

Oral: for primary and
booster, 1 capsule each
on d0, d2, d4, 1 h before
a meal, with lukewarm or
cold liquid drink
Intramuscular:for primary
and booster, single 0.5mL
IM dose in the deltoid
Booster: q 2-3 yr
Primary: series of 3
injections on
d 0, 7, 21 or 28
IM on the deltoid
PVRV: 0.5mL
PCECV, HDCV, PDEV: 1.0
mL
ID on the deltoid
PVRV,PDEV,PCECV:
0.1mL
Booster: single dose IM or
ID q 2 yr
For post-exposure
prophylaxis, refer to
standard guidelines

SCHEDULE
Oral:
-Moderate or severe acute illness
-With vomiting or diarrhea
-After alcohol intake
-Immunocompromised patient
Parenteral:
-If with bleeding disorder
-Previous anaphylactic reaction to vaccine or its
components
-Moderate or severe acute illness
-Intake of corticosteroids,
chemotherapeutic agents, antimalarials

PRECAUTIONS/
CONTRAINDICATIONS

Source: Philippine Society for Microbiology and Infectious Diseases (PSMID) and the Philippine Foundation for Vaccination (PFV)

2. Rabies
a) HDCV - Human
diploid cell vaccine
b) PVRV - purified vero
cell rabies vaccine
c) PDEV - purified duck
embryo vaccine
d) PCEV - purified
chick embryo vaccine
Intramuscular/
intradermal

TARGET INDIVIDUALS

VACCINE TYPE/
ROUTE

Table 4.7 Additional vaccines for health care workers and trainees

DOSAGE AND ADMINISTRATION:
Ch >1 mo: 0.1 mL ID
NB: 0.05 mL ID
Preferably given at birth or anytime after birth.
PREPARATIONS:
Inj.: freeze-dried powder, 100 mcg/ 0.1 mL, 1 mL, 1.5 mL and 2 mL vial (ID)
500 mcg/mL vial + 1 mL diluent in ampul (ID) 20 doses

DIPHTHERIA-TETANUS TOXOIDS AND ACELLULAR PERTUSSIS
VACCINES (DTaP)

This is an inactivated vaccine used for active immunization against diphtheria,
pertussis and tetanus. This differs from the whole cell pertussis vaccine in that
acellular vaccines contain one or more immunogens derived from B. pertussis
organisms adsorbed onto an aluminum salt as adjuvant. The rate of local and other
common systemic reactions are substantially lower with the acellular vaccines
although these are much more expensive. Primary immunization consists of three
doses in the first year of life with 2 booster doses given in childhood.
See Immunization Schedule
CONTRAINDICATIONS:
1. Prior systemic hypersensitivity reaction to the preparation or any ingredient
in the formulation (e.g., thimerosal)
2. Individuals with thrombocytopenia or any coagulation disorders
PRECAUTIONS:
1. Use with caution in individuals who experienced the following adverse
events:
1.1 Seizure, with or without fever, occurring within 3 days of
immunization with DTP or DTaP
1.2 Persistent, severe inconsolable screaming or crying for > 3 h
within 48 h of immunization
1.3 Collapse or shock-like state (hypotonic-hyporesponsive episodes
or HHE) within 48 h of immunization
1.4 Temperature of >40.5°C, unexplained by another cause within 48
h of immunization
2. Use with caution in children with proven or suspected underlying neurologic
disorders.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
LOCAL: redness, edema, induration at the injection site, swelling of upper
thigh or upper arm; CNS: fretfulness, seizures; GIT: anorexia, vomiting; OTHERS:
crying, slight to moderate grade fever, hypersensitivity reactions
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DRUG INTERACTION:
Concurrent administration with immunosuppressive agents or radiation therapy
might decrease antibody response.
DOSAGE AND ADMINISTRATION:
0.5 mL IM at 2, 4, 6, 18 mo and 4-6 yr of age
PREPARATION:
Inj.: 0.5 mL pre-filled syringe (IM)

DIPHTHERIA-TETANUS TOXOIDS AND PERTUSSIS VACCINE (DTP)

This vaccine is used for active immunization against diphtheria, tetanus and
pertussis (whooping cough). This is a whole-cell pertussis vaccine in which the
rates of local and systemic reactions are higher than the acellular pertussis vaccine.
The schedule of immunization is the same for both the acellular and whole-cell
vaccines: three primary doses within the 1st year of life and 2 more booster doses in
childhood (at 18 mo and at 4-6 yr). The whole-cell vaccine is considerably cheaper
than the acellular pertussis vaccine.
CONTRAINDICATIONS/ PRECAUTIONS/ DRUG INTERACTIONS/
PREGNANCY RISK CATEGORY/ ADVERSE REACTIONS/ DOSAGE AND
ADMINISTRATION: See DTaP and Schedule of childhood Immunization
PREPARATIONS:
Inj.: 0.5 mL ampul (IM)
0.5 mL pre-filled syringe (IM)
0.5 mL, 5 mL, 7.5 mL and 10 mL vial (IM)

DIPHTHERIA-TETANUS TOXOIDS (DT)

This is a sterile solution containing the same amounts of toxoids of diphtheria
and tetanus without the pertussis component.
INDICATION:
Used for active immunization against diphtheria and tetanus for children less
than 7 yr old especially for those who developed severe reactions to previous DTP
injection and those with severe neurological disease
CONTRAINDICATIONS:
1. Individuals 7 yr of age or older
2. Prior systemic hypersensitivity reaction to diphtheria and/or tetanus toxoids
or to any ingredient in the formulation
3. Neurologic or severe hypersensitivity reaction after a previous dose of a
diphtheria and/or tetanus toxoid-containing preparation
4. Individuals with thrombocytopenia or any coagulation disorder
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CONTRAINDICATIONS/ PRECAUTIONS/ DRUG INTERACTIONS/
PREGNANCY RISK CATEGORY/ ADVERSE REACTIONS/ DOSAGE AND
ADMINISTRATION: See DTaP and Schedule of Childhood immunization
ADVERSE REACTIONS:
DERMATOLOGIC: local reaction at injection site, erythema multiforme or other
rash, generalized urticaria; IMMUNOLOGIC: arthus-type hypersensitivity reaction;
MUSCULOSKELETAL: arthralgia; GIT: nausea, vomiting; CVS: hypotension; CNS:
seizures, encephalopathy and various mononeuropathies and polyneuropathies;
OTHERS: fever, chills, malaise
PREPARATION:
Inj.: 30 IU diphtheria toxoid + 40 IU tetanus toxoid per 0.5 mL ampul (IM) (for
children less than 7 yr old)

DIPHTHERIA-TETANUS TOXOIDS (Td)

A sterile solution that contains one tenth as much diphtheria toxoid as DTP or
DT Pediatric.
INDICATION:
Active immunization against diphtheria and tetanus for children above 7 yr old
and adults
CONTRAINDICATIONS:
1. Prior systemic hypersensitivity reaction to diphtheria and/or tetanus toxoids
or to any ingredient in the formulation
2. Neurologic or severe hypersensitivity reaction after a previous dose of a
diphtheria tetanus toxoid-containing preparation
3. Individuals with thrombocytopenia or any coagulation disorder.
PRECAUTIONS/ DRUG INTERACTIONS/ PREGNANCY RISK CATEGORY/
ADVERSE REACTIONS: See Diphtheria-Tetanus Toxoids in previous section
DOSAGE AND ADMINISTRATION:
A and CH >7 yr: 0.5 mL IM q 5-10 yr
See adult immunization schedule
PREPARATION
Inj.: 2 IU diphtheria toxoid + 20 IU tetanus toxoid per 0.5 mL ampul (IM)
(for 7 yr old and above)

DTP + HEPATITIS B VACCINE

This is a sterile solution containing diphtheria and tetanus toxoid, whole cell B.
pertussis and hepatitis B surface antigens.
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INDICATION:
Active immunization against diphtheria, tetanus, pertussis and hepatitis B in
infants > 6 wk old
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY/ADVERSE REACTIONS: See DTaP and hepatitis B vaccines
DOSAGE AND ADMINISTRATION:
Primary immunization: 0.5 mL for 3 doses at least 4 wk apart within the first 6
mo of life; (see Childhood Immunization Schedule)
PREPARATION:
Inj.: 0.5 mL vial (IM)

DTP + Hib

This is a sterile solution containing diphtheria and tetanus toxoid, whole cell B.
pertussis and Hemophilus influenzae type B polysaccharide conjugate vaccine.
INDICATION:
Active immunization against diphtheria, tetanus, pertussis and H. influenzae
type B in infants > 6 wk old
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY/ADVERSE REACTIONS: See DTaP and HiB vaccines
DOSAGE AND ADMINISTRATION:
Primary immunization: 0.5 mL for 3 doses at least 4 wk apart
Booster dose: 1 yr after primary vaccination
See childhood immunization schedule
PREPARATION:
Inj.: 0.5 mL DTP, diluent in pre-filled syringe + freeze-dried 10 mcg Hib vial
(IM)

DTP + INACTIVATED POLIOVIRUS VACCINE (IPV)

This is an aqueous solution containing diphtheria and tetanus toxoids, wholecell pertussis and inactivated poliomyelitis virus types 1, 2 and 3 grown in Vero
cells and inactivated with formaldehyde. The IPV may also be used for primary
immunization of infants using the same schedule as OPV. IPV is also indicated
in individuals wherein OPV is contraindicated such as in immunocompromised
patients and their household contacts. The IPV can induce mucosal immunity but
to a lesser extent than OPV. Seroconversion for both vaccines are comparable. The
IPV may contain trace amounts of streptomycin sulfate, neomycin and polymyxin
B sulfate.
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INDICATIONS:
1. Primary immunization of infants against poliomyelitis
2. Immunization of unimmunized adults against poliomyelitis
3. Immunization of individuals wherein live vaccines are contraindicated (e.g.,
immunocompromised patients, HIV infected infants, pregnant women,
household contacts of people with immunodeficiency disorders or are
immunosuppressed attributable to therapy or altered immune states)
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY/ADVERSE REACTIONS: See DTaP
CONTRAINDICATIONS:
Hypersensitivity or anaphylactic reactions to IPV, OPV or antimicrobial agents
contained in these vaccines
PRECAUTION:
Pregnancy
DOSAGE AND ADMINISTRATION:
0.5 mL IM at 2, 4, 6, 18 mo and 4-6 yr;
See Childhood Immunization Schedule
PREPARATIONS:
Inj.: 0.5 mL monodose vial (IM)
0.5 mL pre-filled syringe (IM)

DTP + IPV + Hib

This is a sterile solution containing diphtheria and tetanus toxoid, whole cell B.
pertussis antigen, Hemophilus influenzae type B polysaccharide conjugate vaccine
and inactivated polio viruses types 1, 2 and 3.
INDICATION:
Active immunization against diphtheria, tetanus, pertussis, poliomyelitis and H.
influenzae type B in infants > 6 wk old
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY ADVERSE REACTIONS: See DTaP and HiB vaccines
DOSAGE AND ADMINISTRATION:
Primary immunization: 0.5 mL for 3 doses at least 4 wk apart
Booster dose: 1 yr after primary vaccination
See immunization schedule
PREPARATION:
Inj.: 0.5 mL DTP + IPV diluent in pre-filled syringe + freeze dried 10 mcg Hib
vial (IM)
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HEMOPHILUS INFLUENZAE type B (Hib) conjugated vaccine

This is an inactivated vaccine consisting of Hib capsular polysaccharide
covalently linked to a carrier protein. Hemophilus influenzae type B is responsible
for many childhood infections specifically pneumonia, meningitis, septicemia and
epiglottitis. The recommended primary series consists of three doses given to
children at 2, 4 and 6 mo of age that may be given as combination vaccines. An
additional booster dose is given at 12 to 15 mo of age.
INDICATION:
The Hib vaccine is indicated for the immunization of children 2 to 71 mo of age
against invasive diseases caused by H. influenzae type b.
CONTRAINDICATIONS:
1. Hypersensitivity to any component of the vaccine
2. Age < 6 wk
PRECAUTION:
Moderate to severe illness with or without fever
PREGNANCY RISK CATEGORY: C
ADVERSE EFFECTS:
LOCAL: pain, redness and swelling
DRUG INTERACTION:
If co-administered with other vaccines (not in combination) administer at two
separate injection sites (e.g., a different limb)
DOSAGE AND ADMINISTRATION:
See Childhood immunization schedule
>12 mo: 1 single injection IM
>6- 12 mo: 2 injections IM at 1-2 mo interval with a booster dose at 18 mo
< 6 mo: 3 injections IM starting at 2 mo, at 1-2 mo interval, with a booster dose
at 12-15 mo
PREPARATIONS:
Inj.: 10 mcg/0.5 mL, 1 dose vial + 0.5 mL diluent with tetanus protein (IM)
10 mcg/0.5 mL, 1 dose vial + 0.9% sodium chloride with diphtheria CRM
197 (IM)
0.5 mL vial with meningococcal protein (IM)

HEMOPHILUS INFLUENZAE type b (Hib) + DIPHTHERIA-TETANUS
TOXOIDS AND ACELLULAR PERTUSSIS VACCINE

This is a sterile solution containing diphtheria and tetanus toxoid, acellular B.
pertussis antigen, and Hemophilus influenzae type B polysaccharide conjugate
vaccine.
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INDICATION:
Active immunization against diphtheria, tetanus, pertussis, and H. influenzae
type B in infants > 6 wk old
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS/PREGNANCY
RISK CATEGORY/ADVERSE REACTIONS: See DTaP and HiB vaccines
DOSAGE AND ADMINISTRATION:
Primary immunization: 0.5 mL for 3 doses at least 4 wk apart
Booster dose: 1 yr after primary vaccination
See immunization schedule
PREPARATION:
Inj.: 0.5 mL pre-filled syringe

HEPATITIS A INACTIVATED VACCINE

The vaccines are prepared from cell-culture adapted hepatitis A viruses that
are propagated in human fibroblasts, inactivated with formalin and aluminum
hydroxide added as adjuvant. Formulations of different manufacturers are of equal
and similar immunogenicity. Physicians must follow strictly the recommended dose
of the manufacturer.
INDICATION:
Active immunization against hepatitis A in patients 2 yr old and older
CONTRAINDICATION:
Severe previous reaction to a dose or hypersensitivity to any vaccine
component.
PRECAUTIONS:
1. Pregnancy
2. Moderate or severe acute illness with or without fever
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: pain, redness, swelling, induration; CNS: headache,
irritability; GIT: abdominal pain, diarrhea, nausea, vomiting; MUSCULOSKELETAL:
muscle and joint pain, asthenia; OTHERS: fever, loss of appetite
DRUG INTERACTION:
Hepatitis A vaccine should be given with caution in patients undergoing
anticoagulant therapy.

313

DOSAGE AND ADMINISTRATION:
> 2 yr old: 1 primary dose (amount depending on preparation and age of
patient), then give booster dose 6-12 mo later
See Childhood immunization schedule
PREPARATIONS:
Inj.: viral antigen not less than 720 EU in 0.5 mL monodose vial (IM) (junior)
viral antigen not less than 1440 EU in 0.5 mL monodose vial (IM) (adult)
80 units/ 0.5 mL pre-filled syringe single dose (IM) (pediatric)
160 units/ 0.5 mL pre-filled syringe single dose (IM) (adult)

HEPATITIS B VACCINE

This is an inactivated, non-infectious subunit viral vaccine containing HBsAg.
There are 2 types of commercially available vaccines, the plasma-derived and the
recombinant hepatitis B virus vaccine.
Laboratory tests for immunity to hepatitis B are now widely available. All
pregnant women should be screened for HBsAg, because hepatitis B infection in a
pregnant woman can cause severe disease in the mother and chronic infection in
the fetus. Infants born to mothers who are positive for HBsAg should receive both
the vaccine + HBIG immediately after birth. For high-risk seronegative women,
pregnancy is not a contraindication to vaccination. Recombinant hepatitis B vaccine
contains non-infected HBsAg proteins that possess no risk to the fetus.
The vaccine should be given as an IM injection in the deltoid; buttock injections
have been associated with a lower seroconversion rate because the vaccine may
be injected into fat rather than muscle. The rate of seroconversion decreases with
age, falling from 95% in young adults to less than 50% in people more than 60 yr
old. Follow-up serologic studies show a decline in antibody levels after several
years, but routine booster doses are not recommended.

HEPATITIS B VACCINE (plasma derived)

The inactivated hepatitis B surface antigen particles are derived from plasma
of asymptomatic human carriers. The manufacturing process for hepatitis B virus
vaccine (plasma-derived) involves purification and inactivation steps that are
known to remove or inactivate infectious hepatitis B virus components as well
as representatives of all known groups of animal viruses (foxvirus, herpesvirus,
myxovirus, parvovirus, slow viruses, retroviruses including HIV). The vaccine does
not contain detectable levels of HIV nucleic acids.
Although a possible causal association between Guillain-Barre syndrome and
administration of the first dose of plasma-derived vaccine was observed during
post-marketing surveillance, a causal relationship was not definitely established.
In places with high prevalence as in Southeast Asia, its inclusion in the routine
immunization of all infants is recommended. It has been established that
administration of the vaccine to individuals already infected or immune does not
offer any benefit and is without harmful sequelae. The vaccine is administered in a
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schedule of 3 doses given at 0, 1 and 6 mo. An alternative 4-dose schedule of 0, 1,
2 and 12 mo has been approved for some products but no evidence indicates that
this regimen provides enhanced protection compared with the standard three-dose
schedule. Duration of immunity is at least 5 yr after vaccination of infants and at
least 7 yr in adults and children with normal immunity.
This vaccine is no longer marketed in the USA but is still available in Southeast
Asia.
INDICATIONS:
1. Routine immunization of all infants
2. Infants born to HBsAg positive women must be vaccinated soon after
birth.
3. High risk, susceptible adults, such as health professionals (especially
surgeons, dentists and dialysis workers), patients requiring hemodialysis,
subjected to multiple transfusions, homosexuals, household and sexual
contacts, chronic carriers
CONTRAINDICATIONS/ PRECAUTIONS/ ADVERSE REACTIONS:
See Section 4.3 Vaccines
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Formulations of different manufacturers are of equal or similar
immunogenicity.
The health care provider must follow strictly the recommended dose regimen
of each manufacturer.
> 10 yr: 1 mL IM, for three doses at 0, 1 and 6 mo or more later
IN and CH: <10 yr: 0.5 mL, IM , for 3 doses at 0, 2 and 6 mo
See Childhood Immunization Schedule
Preparation:
Inj.: 3 mcg/mL, 5 mL vial

HEPATITIS B VACCINE (recombinant DNA)

This is a sterile suspension containing HBsAg produced by the yeast
Saccharomyces cerevisiae using recombinant DNA technology. This vaccine is
morphologically similar to that contained in the plasma derived hepatitis B virus
vaccine, however, the particle size of HBsAg derived from yeast is slightly smaller.
In addition, yeast-derived HBsAg is entirely non-glycosylated, whereas derived
HBsAg is 70-80% non-glycosylated. Hepatitis B virus vaccine (recombinant) does
not contain detectable yeast DNA, but may contain up to 5% yeast protein. It is
free of association with any human blood or blood products. The development of
immunity and protection from hepatitis B infection is determined by the appearance
of anti-HBs.
The formulations of different manufacturers are of equal or similar
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immunogenicity. The health care provider must follow strictly the recommended
dose of each manufacturer.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
Same as Hepatitis B Vaccine (plasma derived).
DOSAGE AND ADMINISTRATION:
Follow strictly the recommendation of the manufacturer.
>10 yr: 1 mL IM, for 3 doses at 0, 1 and 6 mo or more later
IN and CH < 10 yr: 10 mcg/dose at 0, 1 and 6 mo, IM
See Childhood Immunization Schedule
PREPARATIONS:
Inj.: 10 mcg/0.5 mL monodose vial (IM) (pediatric)
20 mcg/mL, 1 mL monodose vial (IM) (adult and children more than 10 yr
old)
20 mcg/mL 1 mL, 5 mL and 10 mL vial (IM)

LIVE ATTENUATED MEASLES VACCINE

This live measles vaccine is an attenuated vaccine prepared in chick embryo
tissue culture.
INDICATIONS:
1. Should be given to all susceptible children from 6-9 mo of age
2. Measles vaccine may also be used in the control of outbreak and should
be offered to susceptible school children with casual contacts within 3 d of
exposure to infection. In the case of household contacts, immunoglobulin
should be given instead and vaccination should be postponed 3 mo after.
CONTRAINDICATIONS:
1. Severe immunodeficiency
2. Pregnancy
3. Administration of high dose steroids less than 1 mo before
4. Anaphylaxis after measles immunization
5. Recent administration of immune globulin as indicated in the following
table:
PRECAUTIONS:
1. Children with a history of severe hypersensitivity (anaphylaxis) to egg
protein or to neomycin must receive the vaccine in a setting where such
reactions can be managed.
2. Tuberculin and other skin test reactions may be temporarily reduced
(see Section 4.3 Vaccines)
3. Children with history of seizures should be immunized after advising the
parents that the risk of seizure after immunization is slightly increased.
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4.
5.

Thrombocytopenia
In women of child-bearing age, conception should be avoided within 28 d
after measles immunization.

PREGNANCY RISK CATEGORY: X
Table 4.8 Suggested intervals between immune globulin administration
and measles vaccination
Indication for Immunoglobulin

Route

Dose

Tetanus (as TIG)
Hepatitis A prophylaxis (as IG)
Hepatitis B prophylaxis (as HBIG)
Rabies prophylaxis (as RIG)
Measles prophylaxis (as IG)
Varicella prophylaxis (as VZIG)
Blood transfusion
Washed RBCs
Packed RBCs
Whole blood
Plasma or platelet products
Replacement of immune deficiencies
ITP (as IGIV)
Kawasaki Syndrome

IM
IM
IM
IM
IM
IM

250 U
0.02-0.06 mL/kg
0.06 mL/kg
20 IU/kg
0.25-0.5 mL/kg
125 U/kg

Interval
(mo)
3
3
3
4
5-6
5

IV
IV
IV
IV

10 mL/kg
10 mL/kg
10 mL/kg
10 mL/kg

0
5
6
7

IV
IV

400-1000 mg/kg
1600-2000 mg/kg

8-10
11

ADVERSE REACTIONS:
DERMATOLOGIC: local reaction at the site of injection, transient rash (5%);
CNS: low-grade fever (6-12%), usually between 6 and 12 d after immunization,
encephalitis (<1:1million); HEMATOLOGIC: transient thrombocytopenia (1:25,0002million)
DOSAGE AND ADMINISTRATION:
0.5 mL SC, first dose at 6-9 mo of age, repeated at least 6 mo after 1st dose and
at 4-6 yr in conjunction with mumps and rubella (MMR) live attenuated vaccines
See Childhood Immunization schedule
PREPARATIONS:
Inj.: monodose vial + 0.5 mL diluent
multiple dose vial + 5 mL diluent

LIVE ATTENUATED MEASLES, MUMPS AND RUBELLA (MMR) VACCINE

This is a bacterially sterile freeze-dried preparation of live attenuated strains of
measles, mumps and rubella viruses; may contain antimicrobial agents.
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INDICATIONS:
1. Routine immunization of infants at 12-15 mo old and booster dose at 4-6
yr of age
2. Immunization of unimmunized women of child-bearing age
3. Immunization of unimmunized adolescents and adults who have not
contracted measles, mumps or rubella
4. Immunization of susceptible individuals during epidemics
CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK CATEGORY
ADVERSE REACTIONS:
See Section on individual Measles, Mumps and Rubella Vaccines
DOSAGE AND ADMINISTRATION:
See immunization schedule for infants and adults
12-15 mo old: 0.5 mL reconstituted MMR vaccine
Booster dose at 4-6 yr old
Unimmunized, susceptible school-age CH, Adol and A: 0.5 mL reconstituted
MMR vaccine, 2 doses 1 mo apart
PREPARATIONS:
Inj.: monodose vial + 0.5 mL diluent (SC)
multidose vial + 5 mL diluent (SC)

LIVE ATTENUATED TRIVALENT ORAL POLIO VACCINE (TOPV)

This vaccine consists of 3 attenuated Sabin strains of polio virus. Primary
immunization is given in 3 doses, usually at the same time as DTP. A reinforcing
dose is given 1 yr later and at 4-6 yr old. TOPV continues to be the vaccine of choice
for primary immunization and eradication of the disease because it stimulates
antibody response in both the blood and the gastrointestinal mucosa. It is simple
to administer and is well accepted by patients. It secondarily immunizes some
contacts thereby contributing to herd immunity, and has successfully eliminated
disease associated with wild polio virus.
INDICATION:
For active immunization of all infants and children against poliomyelitis
CONTRAINDICATIONS:
1. Diarrhea and vomiting
2. Immunosuppression or immunodeficiency
3. Household contacts of immunodeficient individuals (in which case
inactivated polio vaccine (IPV) should be given)
4. Anaphylaxis to TOPV or any antibiotic component included in the vaccine
(streptomycin, neomycin, polymixin B)
PRECAUTION:
Avoid vaccinating pregnant women unless the risk of exposure is very high.
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
MUSCULOSKELETAL: vaccine-associated paralytic poliomyelitis (1:2.4 million
doses among recipients); IMMUNOLOGIC: hypersensitivity reactions
DOSAGE AND ADMINISTRATION:
0.5 mL (from single dose dispenser) or 2 drops (from multidose dispenser), PO
at 2, 4, 6, 18 mo and 4-6 yr
See Childhood Immunization Schedule
PREPARATIONS:
Inj.: 0.5 mL plastic tube and 0.5 mL vial
1 mL vial (10) doses and 2 mL vial (20) doses plastic tube with vaccine vial
monitor (For DOH Mass Immunization Program Only)

TETANUS TOXOID

This is a sterile solution prepared from tetanus toxin produced by the growth
of Clostridium tetani. The toxin is converted to tetanus toxoid by treatment with
formaldehyde solution.
INDICATIONS:
1. Active immunization against tetanus in patients in whom DTP is
contraindicated
2. Monovalent tetanus vaccine is recommended for persons in older
age groups who may never have had a routine or complete course of
immunization.
3. Active immunization of individuals who sustained a tetanus-prone wound
and have not been immunized within the last 5 yr
CONTRAINDICATIONS:
1. Individuals who experienced a neurologic or severe hypersensitivity
reaction after a previous dose of a tetanus-toxoid-containing preparation
2. Individuals with thrombocytopenia or any coagulation disorder
PRECAUTION:
Take all precautions known for prevention of severe allergic reactions.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: swelling, erythema and pain at injection site; IMMUNOLOGIC: rarely severe anaphylactic reactions; CNS: Guillain-Barre syndrome, brachial neuritis
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DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
For unimmunized women of child-bearing age: 0.5 mL IM at first contact, 4 wk
after the first dose, 6 wk after the second dose, 1 yr after the 3rd dose and 1 yr after
the 4th dose
IN and CH wherein diphtheria and pertussis vaccine is contraindicated: 0.5 mL
IM at 2, 4, 6, 18 mo and 4-6 yr, and q 10 yr thereafter
For routine wound management: 0.5 mL IM
Table 4.9 Guide to tetanus prophylaxis for routine wound management
History of Tetanus
Toxoid doses (including
DPT)
<3 or unknown
>3
1

Clean minor wounds
Td
TIG

All other wounds
Td
TIG

Yes
No1

Yes
No2

No
No

No
No

Yes if more than ten years since the last dose
Yes if more than five years since the last dose

2

PREPARATIONS:
Inj.: 0.5 mL ampul (IM)
5 mL and 10 mL vial (IM)

4.3.2 For Specific Group of Individuals
INFLUENZA POLYVALENT vaccine

This vaccine is a sterile aqueous suspension of suitable strains of influenza
virus types A and B. These are developed separately in embryonated hen eggs
and inactivated. The amount contained for each strain of hemagglutinin antigen
is 15 mcg per dose. The World Health Organization determines which strains are
appropriate to be included for that particular year and geographic location. An
antimicrobial preservative may be added.
INDICATIONS:
1. For routine immunization against influenza types A and B for infants 6-36
mo of age and adults over 50 yr old
2. For immunization in high risk groups of persons aged 2-50 yr old (e.g.,
asthma or other chronic pulmonary disease, hemodynamically significant
cardiac disease, immunosuppressive disorders or therapy, HIV infection,
sickle cell anemia or other hemoglobinopathies, diseases requiring longterm salicylate therapy, chronic renal dysfunction, chronic metabolic
diseases including diabetes mellitus)
3. Women who will be in their second and third trimester of pregnancy during
the flu season should receive inactivated flu vaccine.
4. For immunization of close contacts of high risk patients
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CONTRAINDICATIONS:
1. Acute severe febrile illness
2. Severe anaphylactic reactions to previous doses of influenza vaccine,
chicken or egg protein
PRECAUTIONS:
As for Vaccines in general. See Section 4.3 Vaccines
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: local erythema, redness and induration; CNS: fever 6-24 h
after vaccination
DRUG INTERACTIONS:
Monitoring for possible enhanced drug effect or toxicity should be considered
for persons taking medications metabolized by the cytochrome P-450 system,
including warfarin and theophylline, or anticonvulsants when they receive influenza
virus vaccination.
DOSAGE AND ADMINISTRATION:
A, Adol and CH >9 yr: 0.5 mL yearly
CH 3-8 yr: 0.5 mL IM 2 doses 1 mo apart for children receiving influenza
vaccine for the 1st time
0.5 mL IM yearly for subsequent doses
IN 6-36 mo: 0.25 mL IM 2 doses 1 mo apart for infants receiving influenza
vaccine for the 1st time
0.25 mL IM yearly for subsequent doses
PREPARATIONS:
Inj.: 0.5 mL vial + pre-filled syringe diluent (IM)
0.5 mL suspension in a pre-filled syringe or ampul (IM) adult)

LIVE ATTENUATED MUMPS VACCINE

This vaccine is prepared in a chick embryo. Vaccination against mumps is
normally performed in infants aged 15 mo and above using a combined measles,
mumps and rubella vaccine but a monovalent mumps vaccine may be employed
when vaccination against measles or rubella is not indicated. It is not recommended
for children less than 1 yr of age in whom maternal antibodies might prevent a
response.
Mumps vaccine is of no value in the prevention of the disease in susceptible
individuals following exposure to mumps because the time required to develop
protective antibody titers following immunization exceeds the incubation period of
clinical mumps.
For active immunization against mumps in persons >12 mo old
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CONTRAINDICATIONS:
1. Pregnancy
2. Severe immunodeficiency
3. Within 3 mo after immunoglobulin administration
4. Within 1 mo after high dose steroid administration
5. Anaphylaxis after mumps immunization
PRECAUTIONS:
1. Use with caution in persons with history of severe reactions to egg ingestion
and neomycin.
2. In women of child-bearing age, conception should be avoided within 28 d
after measles immunization
See Section 4.3 Vaccines
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
DERMATOLOGIC:
local reaction at the site of injection; GUT: orchitis;
IMMUNOLOGIC: allergic reactions ; OTHERS: low-grade fever, parotitis,
lymphadenopathy
DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
>1 yr old: 0.5 mL SC
2nd dose at 5-6 yr: 0.5 mL SC
PREPARATIONS:
Inj.: monodose vial/ampul + 0.5 mL diluent (SC)

LIVE ATTENUATED RUBELLA VACCINE

Rubella (German measles) during childhood is mild and of little significance
but infections during pregnancy increases the risk of congenital malformations,
which is more severe the earlier in pregnancy the infection occurs.
Immunization of all children from 12 mo old and above can reduce the reservoir
and transmission of wild rubella virus and secondarily diminish the risk of rubella
in susceptible pregnant women. Vaccination can also be given to pre-pubertal girls
and for seronegative women of child-bearing age, provided they are not pregnant.
A monovalent preparation is available as well as combinations with measles and
mumps live attenuated virus (MMR).
INDICATION:
Active immunization against rubella
CONTRAINDICATIONS:
1. Severe immunodeficiency
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2.
3.
4.
5.

Pregnancy
Within 3 mo after immunoglobulin administration
Anaphylaxis to a previous administration of rubella vaccine
Within 1 mo after high dose steroid administration

PRECAUTIONS:
1. Use with caution in persons with history of severe reactions to egg ingestion
and neomycin.
2. In women of child-bearing age, conception should be avoided within 28 d
after measles immunization
See also Introduction to Section 4.3 Vaccines.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
More common in post-pubertal females than in young girls: DERMATOLOGIC:
skin rash; RESPIRATORY: pharyngitis; CNS: fever, polyneuritis; LYMPHATIC:
lymphadenopathy; MUSCULOSKELETAL: arthralgia, transient arthritis; OTHERS:
urticaria, vomiting, diarrhea, burning and stinging sensation at site of injection.
DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
0.5 mL SC, at 12 mo in conjunction and repeated at 4-6 yr with mumps and
measles (MMR) live attenuated vaccines
PREPARATIONS:
Inj.: monodose vial + 0.5 mL diluent SC
multiple dose vial + 5 mL diluent SC

Live attenuated varicella vaccine

This vaccine is a freeze-dried preparation of the OKA attenuated strain of
Herpesvirus varicella that are grown in cultures of human diploid cells. The product
contains trace amounts of neomycin and gelatin.
INDICATIONS:
1. For active immunization against varicella in healthy people 12 mo of age
or older
2. Consider for post-exposure immunization within 72-120 h after varicella
exposure; may prevent or significantly modify disease in susceptible
individuals
CONTRAINDICATIONS:
1. Acute severe febrile illness
2. Subjects with total lymphocyte count less than 1,200/mm2 or presenting
other evidence of lack of cellular immune competence
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3.
4.
5.

Anaphylaxis to neomycin and gelatin
Within 1 mo of receiving high dose steroids of more than 14 d duration
Pregnancy

PRECAUTIONS:
1. After reconstitution, vaccine should be administered immediately. Alcohol
and other disinfecting agents must be allowed to evaporate from the skin
before injection of the vaccine.
2. Should not be administered intradermally or intravenously
3. Pregnancy should be avoided within 1 mo after immunization.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: pain, redness and swelling at injection site, papulovesicular
eruptions accompanied by mild to moderate fever a few days to several weeks
after immunization (particularly among leukemic patients)
DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
CH > 12 yr and A: 0.5 mL x 2 doses SC given 1-2 mo apart
CH and I (9 mo to 12 yr): 0.5 mL single dose SC
PREPARATIONS:
Inj.: freeze-dried powder, 2,000 PFU (OKA strain varicella zoster virus)
monodose vial + diluent (0.5 mL water for injection) ampul SC

PNEUMOCOCCAL VACCINE POLYVALENT (PS23)

This is a mixture of purified polysaccharide capsular antigens from 23 different
serotypes of Streptococcus pneumoniae. An antimicrobial preservative is added.
Only persons more than 2 yr old should be given this vaccine because it induces
poor immunogenicity in infants.
INDICATIONS:
1. Active immunization against pneumococcal disease in high risk persons
older than 2 yr old (sickle cell disease, HIV infected persons, congenital
immune deficiency, some B or T lymphocyte deficiencies, complement
deficiencies or phagocyte disorders (except chronic glaucomatous
disease), chronic cardiac disease, chronic pulmonary disease, CSF leaks,
chronic renal insufficiency, immunosuppressive therapy, diabetes mellitus,
cochlear implants, and splenectomized individuals
2. Routine immunization of adults 60 yr and older
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CONTRAINDICATIONS:
1. Acute severe febrile illness
2. Pregnancy
PRECAUTIONS:
As for Vaccines in general. See Section 4.3 Vaccines
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: pain, redness and swelling at injection site; GIT: nausea,
vomiting; OTHERS: fever within 1-2 d after vaccination
DRUG INTERACTIONS:
Immunosuppressive agent may decrease the immunogenicity of the vaccine
DOSAGE AND ADMINISTRATION:
CH >2 yr and A: 0.5 mL IM, SC
Booster doses: q 5 yr
PREPARATIONS:
Inj.: 25 mcg/0.5 mL (polysaccharide from each capsular type) in 0.5 mL prefilled syringe (IM, SC)

RABIES VACCINE

There are several types of rabies vaccine available for pre- and post-exposure
prophylaxis against rabies. Pre-exposure prophylaxis may be given to individuals
who are considered to be at high risk of contracting the disease such as veterinarians,
animal handlers, health-care personnel and certain laboratory workers. For postexposure prophylaxis, the vaccine may be administered concomitantly with the
rabies immune globulin when indicated.

▼CHICK EMBRYO RABIES VACCINE (purified) (inactivated)

Inactivated vaccine prepared in embryonated duck eggs with less adverse
reactions than nervous tissue derived (Semple) vaccine
INDICATION:
Post-exposure prophylaxis against rabies. In view of the gravity of rabies all
contraindications are secondary in cases of suspected rabies contamination.
PRECAUTIONS:
1. Caution in individuals with history of systemic allergic reaction to any
ingredient in the vaccine
2. Once initiated, rabies prophylaxis should not be interrupted or discontinued
because of development of local or mild systemic reactions. The individual’s
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risk of acquiring rabies must be weighed carefully before deciding to
discontinue vaccination.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: pain, erythema, induration at the injection site, pruritus;
CNS: nausea, headache, fever (low grade), malaise, chills; MUSCULOSKELETAL:
arthralgia, myalgia; IMMUNOLOGIC: anaphylactic reaction, serum sickness; CNS:
Guillain Barre’ syndrome
DRUG INTERACTIONS:
Radiation therapy, antimalarials, corticosteroids and other immunosuppressive
agents may affect the immunogenicity of the vaccine.
DOSAGE AND ADMINISTRATION:
A, CH and IN: 1 mL, SC or IM, on d 0, 3, 7, 14, 28 and optional booster at d
90
PREPARATION:
Inj.: 2.5 IU/dose, 1 dose vial + solvent

VERO CELL PURIFIED RABIES VACCINE

This is a sterile freeze-dried suspension of inactivated rabies virus grown in an
approved cell culture.
INDICATION:
For post-exposure and pre-exposure prophylaxis in high risk individuals. In view
of the gravity of rabies, all contraindications are secondary in cases of suspected
rabies contamination.
See also Chick Embryo Rabies Vaccine
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS DRUG
INTERACTIONS: See Chick Embryo Rabies Vaccine.
PRECAUTION:
Avoid vaccinating pregnant women unless the risk of exposure is very high.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
For post-exposure prophylaxis:
A, CH and IN: 0.5 mL, deep SC or IM on d 0, 3, 7, 14, 30 and optional booster
at d 90
For pre-exposure prophylaxis in high risk individuals (veterinarians, animal
handlers, selected laboratory workers): 0.5 mL deep SC or IM on d 0, 7 and 28
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followed by a booster 1 yr later; subsequent booster doses given q 1-3 yr depending
on exposure
PREPARATION:
Inj.: 2.5 IU/monodose vial + diluent (0.5 mL of 4% sodium chloride in syringe)

TYPHOID VACCINE

Two preparations of typhoid vaccine, an oral and parenteral have been approved
for use. The efficacy of typhoid vaccines is not complete and the importance of
maintaining attention to hygiene in an endemic country like the Philippines should
be emphasized.

ORAL TYPHOID VACCINE

This is a freeze-dried preparation of live S. typhi strain Ty 21a grown in a
suitable medium. After a primary immunization of 4 doses, immunity persists for
about 5 yr under conditions of continuous or repeated exposures.
INDICATION:
For active immunization against typhoid in children more than 6 yr of age and
adults
CONTRAINDICATIONS:
1. Children less than 6 yr of age
2. Pregnant women (no safety data)
3. Recent gastrointestinal illness
4. Simultaneous administration with mefloquine or proguanil
5. Intake of antimicrobials 7 d before 1st dose or 7 d after 4th dose
6. Immunocompromised individuals including those infected with HIV
PRECAUTIONS:
1. Capsules must be kept refrigerated.
2. Must be taken with a cool liquid no warmer than 37°C
3. All 4 doses must be taken to achieve maximal effect.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: abdominal discomfort, nausea, vomiting; CNS: fever, headache;
DERMATOLOGIC: rash, urticaria
DRUG INTERACTIONS:
Antibiotics, mefloquine, chloroquine and proguanil may interfere with the
immunogenicity of the vaccine.
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DOSAGE AND ADMINISTRATION:
A and CH > 6 yr: 1 enteric coated capsule every 2 d for a total of 4 capsules;
taken with cool liquid 1 h before a meal
Booster doses: reimmunize with an entire course q 5 yr
PREPARATIONS:
Oral: live attenuated S. typhi (not less than 109) viable strain, enteric-coated
tablet) encapsulated

TYPHOID POLYSACCHARIDE VACCINE

This is a preparation of purified Vi capsular polysaccharide obtained from S.
typhi Ty21a strain or some other suitable strain that has the capacity to produce
Vi polysaccharide. It may be given to persons older than 2 yr old because it
produces poor immunogenicity in infants. It is the typhoid vaccine given to
immunocompromised individuals.
INDICATION:
For active immunization against typhoid in persons more than 2 yr of age
CONTRAINDICATIONS:
1. Children less than 2 yr of age
2. Pregnant women (no safety data)
3. Hypersensitivity to previous dose of typhoid polysaccharide vaccine
4. History of severe local and systemic reactions to previous dose
PRECAUTIONS: As for vaccines in general
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: fever, headache; DERMATOLOGIC: local reaction of erythema or
induration of more than 1 cm or greater
DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
A and CH > 2 yr: 0.5 mL IM single dose
Booster doses: reimmunize q 2 yr
PREPARATION:
Inj.: Vi-capsular polysaccharide S. typhi 25 mcg in 0.5 mL pre-filled syringe
(IM)

YELLOW FEVER VACCINE

This is a freeze dried preparation of a selected attenuated strain of live yellow
fever virus cultured in chick embryos. Immunity is usually established within 10
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d of administration and persists for many years. Only one dose is required for
immunization.
INDICATION:
Active immunization against yellow fever for travelers entering countries where
vaccination is required
CONTRAINDICATIONS:
1. Infants under 9 mo of age because of the risk of encephalitis
2. Simultaneously or within 3 wk of administration of the cholera vaccine
3. Hypersensitivity to the vaccine or any of its components
PRECAUTIONS: As for vaccines in general
1. Pregnant women
2. Persons infected with HIV
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS: As for Vaccines in general
DERMATOLOGIC: rash, urticaria; CNS: malaise, encephalitis occurs rarely in
infants less than 9 mo old; MUSCULOSKELETAL: myalgia, asthenia.
DRUG INTERACTIONS: As for Vaccines in general. See Section 4.3 Vaccines
DOSAGE AND ADMINISTRATION:
A and CH: 0.5 mL containing 1,000 mouse LD50 units IM or SC, single dose
PREPARATION:
Inj.: 1,000 mouse LD50 units (attenuated) vial + 0.5 mL solvent syringe (IM,
SC)

Meningococcal polysaccharide (Neisseria meningitides) vaccine

This is a sterile preparation containing 2 or more purified capsular
polysaccharides obtained from one or more suitable strains of N. meningitidis
group A, group C, group Y and group W135. It is prepared immediately before use
by reconstitution of the freeze dried preparation with a suitable liquid.
INDICATION:
For active immunization against Meningococcal serogroups contained in the
vaccine specially for control and prevention of outbreaks.
CONTRAINDICATIONS:
1. Hypersensitivity to any component of the formulation
2. Defer vaccination in persons with acute febrile illness
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PRECAUTIONS:
Use with caution in patients with coagulation disorders
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, malaise, fever; DERMATOLOGIC: pain and tenderness at
injection site, erythema, induration; OTHERS: chills
DRUG INTERACTIONS:
1. Immunosuppressant medications may decrease the efficacy of the
vaccine
2. Co-administration with whole-cell pertussis or whole cell typhoid vaccines
may increase adverse events due to combined endotoxin content
DOSAGE AND ADMINISTRATION:
A and CH > 2 yr: 0.5 mL IM or SC
(The need for booster is unknown)
PREPARATIONS:
Inj.: lyophilized powder, 50 mcg/0.5 mL dose (group A + C) multidose (10
doses) + 5 mL diluent vial (IM, SC)
lyophilized powder, 50 mcg/0.5 mL dose (group A + C) single dose + 0.5
mL diluent vial (IM, SC)
lyophilized powder, 50 mcg/0.5 mL dose (Serogroup A + Serogroup B +
Serogroup W135 + Serogroup Y) multidose (10 doses) + diluent vial
(IM, SC)
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5.0 CARDIOVASCULAR DRUGS
5.1 CARDIOACTIVE AGENTS
5.1.1 INOTROPIC AGENTS

Drugs that increase the contractility of the cardiac muscles; cardiac glycosides
and adrenergic agents are the two most commonly used groups of drugs belonging
to this group.

5.1.1.1 Cardiac Glycosides
DIGOXIN (2)
WARNING
Fatal arrhythmia may follow overdose
A cardiac glycoside with rapid onset of action; increases the force of cardiac
contraction but decreases the heart rate. It is used in the management of congestive
heart failure (CHF) and to control ventricular rate in atrial fibrillation (AF). Glycosides
commonly produce side effects because the margin between toxic and therapeutic
doses is small. The most serious adverse effects are those of the heart.
Digitalis can exert sympathoinhibitory, sympathoexcitatory, and direct
vasoconstricting effects. The relative predominance of these differing effects in
response to digitalis may depend on the degree of activation of the neuroendocrine
systems or the dose used.
Absorption of digoxin from the GIT is variable depending upon the formulation
used. About 70% is absorbed from tablets and 80% from an elixir. Systemic
absorption from IM administration may be erratic and unpredictable. It has a
large volume of distribution and is widely distributed in tissues especially in the
myocardium, where the concentration is considerably higher than the plasma. It
can cross the blood-brain-barrier (BBB) and placenta. It can also be detected in
breast milk. It has an elimination half life of 1.5-2 d in patients with normal or near
normal renal function. This permits once-a-day dosing for patients with normal or
mildly impaired renal function. When given PO, digoxin may take effect within 2 h
and the maximum effect may be reached in about 6 h. In the absence of loading
doses, near steady state plasma concentrations are achieved within four half-lives,
or about 1 wk after initiation of maintenance therapy. Digoxin is excreted for the
most part unchanged in the urine. Neonates and infants tolerate and appear to
require higher doses for an equivalent therapeutic effect than do older children and
adults, although absorption and renal clearance are similar.
Parenteral digoxin is available for IV administration, and maintenance doses
can be given IV when oral dosing is impractical.
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INDICATIONS:
1. Treatment of heart failure
2. To slow the ventricular response in atrial fibrillation (AF) and atrio-nodal
tachycardia
CONTRAINDICATIONS:
1. Ventricular fibrillation
2. Hypertrophic obstructive cardiomyopathy unless there is severe cardiac
failure.
3. Wolff-Parkinson-White (WPW) Syndrome, especially if it is accompanied
by AF, since digoxin may precipitate ventricular tachycardia or fibrillation.
PRECAUTIONS:
1. In heart block (complete heart block may be induced if cardiac glycosides
are used in partial heart block).
2. In acute myocarditis such as rheumatic carditis and in patients with
advanced heart failure or severe pulmonary disease.
3. Heart rate should generally be maintained above 60/min and early signs of
digoxin toxicity should be watched out for.
4. Serum digoxin concentration may be monitored to assist in therapy; caution
in interpreting serum concentration in patients <6 mo old.
5. Reduce dose in the presence of hypokalemia, hypomagnesemia,
hypercalcemia, hypoxia, hypothyroidism, and renal failure.
6. The dose should generally be reduced for patients with impaired renal
function, in the elderly, and in premature infants.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Cardiac glycosides commonly produce side effects because of its narrow
margin of safety. There have been many fatalities, particularly due to cardiac toxicity.
Plasma concentrations >2 ng/mL are considered to be an indication that the patient
is a special risk. Recognition of toxicity remains an important consideration in the
differential diagnosis of arrhythmias and/or neurological and gastrointestinal (GI)
symptoms in patients receiving cardiac glycosides.
CVS: ectopic beats of AV junctional or ventricular origin, 1st degree AV block,
an excessively slow ventricular rate response to AF, accelerated AV junctional
pacemaker, sinus bradycardia, sino-atrial arrest or exit block, and 2nd or 3rd degree
AV conduction delay; GIT: nausea, vomiting and anorexia
TREATMENT OF ADVERSE REACTIONS:
Cardiac toxicity in acute or chronic poisoning should be treated under ECG
guidance. Serum electrolytes should be monitored. Anti-arrhythmic treatment may
be necessary particularly if there is a risk of progression to ventricular fibrillation.
Phenytoin or lidocaine is usually the initial anti-arrhythmic. Atropine is given IV
to control bradycardia and in patients with heart block. Potassium chloride may
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be given in hypokalemic patients provided that the renal function is normal and
the heart block is not present. Potassium has also been given to normokalemic
patients but caution is needed since hyperkalemia can occur rapidly.
Other electrolyte imbalance should be corrected. For the treatment of chronic
poisoning, temporary withdrawal of digoxin may be adequate, with subsequent
doses adjusted to the needs of the patients.
DRUG INTERACTIONS:
1. Drugs which cause electrolyte imbalance (thiazides and loop diuretics)
increase the risk of toxicity from cardiac glycosides.
2. Hypercalcemia may also increase toxicity; hence IV administration of Ca++
salts is best avoided in patients taking cardiac glycosides.
3. Serum digoxin concentration may be significantly increased by quinidine.
4. Other anti-arrhythmic agents may have additive effects on the myocardium
increasing the likelihood of adverse effects; beta-blockers may potentiate
bradycardia due to digoxin.
5. Antacids, cholestyramine, kaolin pectin and metoclopramide decrease
digoxin absorption
6. Amiodarone, erythromycin, indomethacin, and verapamil increase digoxin
concentrations.
DOSAGE AND ADMINISTRATION:
Dosage should be carefully adjusted according to the needs of the individual
patients. Factors which may be considered include age, lean body mass, renal
status, thyroid status, electrolyte status, degree of tissue oxygenation, and the
nature of the underlying cardiac or pulmonary disease. Steady state plasma digoxin
concentration of 0.5-2 ng/mL (in a specimen taken at least 6 h after the daily dose
is generally considered acceptable).
Since it is very important not to exceed the therapeutic range of plasma digitalis
concentration, the slow approach to digitalization is the safest dosing technique. If
rapid digitalization is required then a loading dose (divided into 3 or 4 portions and
given over 24-36 h) is given followed by the maintenance dose.
Digitalization
A: (slow) 0.125-0.50 mg/d PO
(rapid) 0.50-0.75 mg PO, IV q8h for 3 doses followed by maintenance dose
of 0.125-0.50 mg/day for the inotropic effect.
For digitalization: 0.5 x digitalizing dose initially, 0.25 x digitalizing dose 6h
and 9 h later.
NB: 40 mcg/kg PO div in fractions or 10-30 mcg/kg IV, IM div in fractions.
IN: 50 mcg/kg PO div in fractions or 30-40 mcg/kg IV, IM div in fractions.
CH: 10-15 mcg/kg IV, IM, PO div in fractions.
Maintenance dose: begin 24 h after first fraction of digitalizing dose.
IN and CH: 2-5 mcg/kg/d div q12h , PO
NB: 5-10 mcg/kg/d div q12h , PO
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PREPARATIONS:
Oral: 250 mcg tablet
50 mcg/mL elixir, 60mL
Inj: 250 mg/mL, 2 mL ampul (IM, IV)

5.1.1.2 Adrenergic Agents

These include drugs that have actions similar to those that follow stimulation
of post-ganglionic sympathetic or adrenergic nerves. The naturally occurring
catecholamines (epinephrine, dopamine) and the synthetic derivative (dobutamine)
belong to this group. All of these agents are administered IV.

DOBUTAMINE (1,2)

A sympathomimetic drug with actions predominantly on beta-1 adrenoreceptor.
It has prominent inotropic action on the heart but less cardio-accelerating effect
than the endogenous catecholamines; also acts as a vasodilator that reduces
aortic impedance and systemic vascular resistance. For this reason it is superior
to dopamine in providing inotropic support in low output cardiac failure. If given
PO, it is rapidly inactivated in the gut. Following IV administration, the onset of
action occurs within 2 min; peak plasma concentration and peak effects within 10
min; and half-life is about 2 min. It is metabolized in the liver and other tissues and
excreted mainly in urine.
INDICATION:
Heart failure due to depressed cardiac contractility
CONTRAINDICATIONS:
1. Idiopathic hypertrophic subaortic stenosis
2. Known hypersensitivity to the drug or any ingredient in the formulation
PRECAUTIONS:
1. Heart rate, BP, and cardiac electrical activity should be monitored during
infusion
2. Do not mix with NaHCO3 or any alkaline solution
3. Diluted solutions must be used within 24 h
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: hypertension, tachycardia and ectopic heart beats
Because of its short half-life, termination of therapy results in rapid reversal of
toxicity
DRUG INTERACTIONS:
1. Beta-adrenergic blocking agents antagonize the cardiac effects of
dobutamine resulting in predominance of alpha-adrenergic effects and
increased peripheral resistance.
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2.

In patients on general anesthetics (halothane, cyclopropane), usual doses
of dobutamine may cause ventricular arrhythmias.

DOSAGE AND ADMINISTRATION:
Available as a concentrate which must be diluted further to a concentration
not greater than 5 mg/mL before administration. To prepare a concentration of 250
mcg/mL, dilute the contents of one vial (250mg) with 1 L of a compatible infusion
solution (D5W, D5% in 0.9%NaCl, D5% in 0.45% NaCl).
A: The usual practice is to initiate therapy with 2-3 mcg/kg/min IV infusion,
increased every 30 min until optimal balance between desired hemodynamic effects
(inotropic, chronotropic, peripheral vascular effects) and adverse effects. Usually
2.5 to 10 mcg/kg/min can be infused up to 72 h. Occasionally a higher infusion
rate may be required. It is suggested that treatment with dobutamine should be
discontinued gradually. No sufficient experience to establish the safety and efficacy
of dobutamine in children.
CH: 2.5-20 mcg/kg/min IV infusion and adjust according to patient response.
PREPARATIONS: (as hydrochloride)
Inj: 12.5 mg/mL, 20 mL vial (IV)
50 mg/mL, 5 mL ampul (IV)
250 mg vial (IV)
250 mg/250 mL D5W (premixed) (IV)
500 mg/250 mL D5W(premixed) (IV)
1000 mg/250 mL D5W(premixed) (IV)

DOPAMINE (1,2)

Both a direct and indirect acting sympathomimetic agent used for its inotropic
effect; an additional advantage over some other sympathomimetic agents is that
it causes renal vasodilation, thus helping to preserve renal perfusion and renal
function.
The inotropic action is associated with less cardiac-accelerating effect and a
lower incidence of arrhythmias than that of isoproterenol. This dual action has the
advantage of correcting hemodynamic imbalance by exerting an inotropic effect on
the heart, without undue tachycardia, and at the same time improving renal perfusion.
Dopamine has the following effects: ≤2 mcg/kg/min, vasodilation of splanchnic and
renal arterial beds; 2-4 mcg/kg/min - increase beta-adrenergic receptor activation
in the heart (increased chronotropy); 5-20 mcg/kg/min, peripheral vasoconstriction
due to alpha-adrenergic receptor stimulation.
Following IV administration, the onset of action occurs within 5 min with a halflife of about 2 min and duration of action less than 10 min. It is metabolized in the
liver, kidneys, and plasma by similar processes like epinephrine. About 25% of a
dose of dopamine is metabolized to norepinephrine.
INDICATION:
Short term support of circulation in advanced heart failure with hypotension or
shock to increase cardiac output and improve organ perfusion
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CONTRAINDICATIONS:
Pheochromocytoma, tachycardia or ventricular fibrillation
PRECAUTIONS: Same as with epinephrine
1. Do not mix with NaHCO3 or any alkaline solutions.
2. In case of extravasation causing peripheral ischemia, use phentolamine
for local infiltration.
See Epinephrine in Section 5.1.1.2 Adrenergic Agents
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Essentially those from adrenergic stimulation. Since the half life is only about
2 min, most adverse effects can be corrected by discontinuing or reducing the rate
of infusion. Unlike dobutamine, dopamine can increase ventricular filling pressure
further in patients with CHF. Therefore, dopamine should be combined with a
vasodilator agent such as IV nitroglycerin or nitroprusside if BP is adequate.
DRUG INTERACTIONS:
1. MAO inhibitors prolong and intensify dopamine effects.
2. The cardiac effects of dopamine are antagonized by beta-adrenergic
blocking agents, and the peripheral vasoconstriction caused by high doses
of dopamine is antagonized by alpha-adrenergic blocking agents.
3. Ventricular arrhythmias and hypertension may occur when doses
of dopamine are administered during halothane and cyclopropane
anesthesia.
DOSAGE AND ADMINISTRATION:
The commercially available concentrate for injection must be diluted prior to
administration with either 250 or 500 mL of the following solutions: 0.9%
NaCl, 5% dextrose, 5% dextrose with 0.9% NaCl, 5% dextrose with 0.45%
NaCl, lactated ringers, 5% dextrose in lactated ringers.
The rate of administration and duration of therapy must be adjusted to the
patient’s response. Initially, rates of 1-5 mcg/kg/min are administered;
increments of 1-4 mcg/kg/min at 10-30 min intervals may be made until the
optimal response is obtained. In more severe cases, infusion should be
initiated at a rate of 5 mcg/kg/min and gradually increased in increments
of 5-10 mcg/kg/min, up to 20-50 mcg/kg/min. Once optimal hemodynamic
effects have been achieved, the lowest dopamine dosage that maintains
these effects should be used. In general, most patients can be maintained
at doses of 20 mcg/kg/min or less.
CH: 2-10 mcg/kg/min IV depending on patient response
PREPARATIONS: (as hydrochloride)
Inj: 20 mg/mL and 10 mL ampul (IV)
40 mg/mL, 5 mL vial/ampul (IV)
337

80 mg/mL, 5 mL vial (IV)
200 mg/250 mL D5W (pre-mixed) (IV)
400 mg/250 mL D5W (pre-mixed) (IV)
800 mg/250 mL D5W (pre-mixed) (IV)

EPINEPHRINE (adrenaline) (2)
WARNING
Cardiac arrhythmia and/ or acute hypertension may follow overdose
Epinephrine stimulates alpha-1, beta-1, and beta-2 adrenoreceptors, producing
bronchodilation, increased myocardial contractility, and vasoconstriction; used
when combined inotropic/chronotropic stimulation is desired, as in cardiac arrest
when the added alpha stimulatory effect helps maintain the BP. In low doses
peripheral vasodilatation may be produced.
See Epinephrine in Section 7.1.1 Relievers under Anti-asthma, and Section
8.4 Adrenergic Agent.
INDICATIONS:
1. Cardiac arrest
2. Anaphylactic shock
3. Bronchospasm
4. Sick sinus disease
CONTRAINDICATIONS:
1. Pheochromocytoma
2. Tachyarrhythmias or ventricular fibrillation
3. Myocardial ischemia
PRECAUTIONS:
1. Hyperthyroidism
2. Diabetes mellitus
3. Ischemic heart disease
4. Hypertension
5. Elderly patients
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: tachycardia; RESPIRATORY: pulmonary edema; CNS: anxiety,
headache, cerebral hemorrhage; MUSCULOSKELETAL: tremors, cold extremities;
GIT: vomiting
Most of the adverse reactions occur from overdosage.
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DRUG INTERACTIONS:
1. Increases the risk of arrhythmias and hypertension when used with tricyclic
antidepressants
2. May cause severe hypertension with beta-blocking agents
DOSAGE AND ADMINISTRATION:
Acute airway obstruction /anaphylaxis
A: 200-500 mcg SC or IM repeated at 15-30 min interval prn
CH: 10 mcg/kg as single dose SC or IM (corresponds to 0.01 mL/kg/dose);
max of 0.3 mL/dose; repeat q 20 min 2x
Cardiac arrest: 500 mcg- 1.0 mg IV; may be given q 5 min.
PREPARATION:
Inj: 1 mg/mL, 1 mL ampul (IM, SC) (as hydrochloride)

NOREPINEPHRINE (1)
WARNING
Cardiac arrhythmia and / or acute hypertension may follow overdose
This drug stimulates beta-1 (inotropic and chronotropic) and alpha
(vasoconstriction of many vascular beds) receptors. It has no effect on beta-2
receptors. Both systolic and diastolic BP are increased.
INDICATIONS:
1. Cardiogenic shock
2. Cardiac resuscitation
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTION:
See Epinephrine in Section 5.1.1.2 Adrenergic Agents
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 0.1-0.5 mcg/kg/min as IV infusion
PREPARATION:
Inj: 1 mg/mL, 2 mL ampul (IV infusion) (as bitartrate)

5.1.2 ANTI-ANGINAL AGENTS

Angina occurs when there is an imbalance between myocardial oxygen supply
(inadequate coronary perfusion) and myocardial oxygen requirements (increased
cardiac workload). There is complete reversibility of the symptoms in chronic stable
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angina and the anginal attacks are repetitive. New, prolonged, or recent-onset
symptoms are characteristic of unstable angina.
In addition to modification of the risk factors for coronary atherosclerosis (e.g.,
smoking, hypertension, hyperlipidemia, diabetes mellitus), the treatment of angina
is based on improving the balance of myocardial oxygen demand and supply:
increasing supply by dilating the coronary vasculature or decreasing demand by
reducing cardiac work, reducing wall stress and anaerobiosis.
The major drugs that are useful in the therapy of myocardial ischemia and
relief of pain in angina pectoris include nitrates, beta-adrenergic blockers, calcium
channel blockers, and unloading agents.

5.1.2.1 Nitrates

Nitrates are the mainstay in the management of angina pectoris. They are
also used in the management of myocardial ischemia, CHF, and hypertensive
emergencies. The beneficial effects result from vasodilation of blood vessels
especially the capacitance vessels. In classic angina, the relief is due primarily to
the resulting decreased myocardial oxygen demand and increased blood flow. In
variant angina, relaxation of smooth muscles of coronary arteries together with the
relief of coronary artery spasms provide the beneficial effects.
For the management of angina, begin with small doses; use the smallest dose
that provides the desired clinical effects and the intermittent dosing schedule with
a nitrate-free interval of at least 8 h to prevent tolerance.

GLYCERYL TRINITRATE (nitroglycerin)

Volatile nitric esters of polyalcohol liquids that derive its beneficial effect
through the liberation of nitric oxide - a powerful vasodilator. In therapeutic doses,
their action is largely on smooth muscle. Veins respond at the lowest doses while
at higher doses, arterial dilation occurs. The primary result of an effective blood
concentration is marked relaxation of the large veins with increased venous
capacitance and decreased preload. Pulmonary vascular pressures and heart size
are significantly reduced. However, their use as primary antihypertensive agents
have slowly been replaced by other agents but they are still indicated in patients
who are hypertensive with concomitant active coronary artery disease, acute
myocardial infarction or unstable angina. Nitroglycerin infusion rapidly lowers BP
and its effects disappear within 1-10 min of discontinuation and should be used in a
setting where acute emergency care and constant BP monitoring can be provided
(e.g., ICU setting). Their toxicity arises from their potent vasodilating effects and
include hypotension, tachycardia, headaches and in some instance, may exacerbate
angina or myocardial infarction. Other side effects include methemoglobinemia, and
increased intracranial pressure through dilation of cerebral vessels. Tolerance to
the drug may develop after prolonged use and may be avoided by providing nitratefree periods and simultaneously giving vitamin C. However, during the nitrate-free
periods, the patient should be covered by other anti-anginal and antihypertensive
preparations to prevent anginal attacks and hypertension.
Glyceryl trinitrate may be administered sublingually, orally, topically, or by IV
infusion. Given sublingually, it is one of the most effective in providing symptomatic
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relief of angina pectoris. The therapeutic effect is apparent within 1-3 min but lasts
only 20-30 min. When a much longer duration of action is needed, oral preparations
are available that can maintain sufficient blood concentrations of the drug. Because
of extensive first pass hepatic metabolism its oral effectiveness is questionable.
Ointments and transdermal patches provide slow drug release and allow the drug to
reach target organs before hepatic inactivation. Transdermal patches are designed
to release a specified amount of drug over 24 h, while therapeutic effects following
application of 2% ointment persists for 8-12 h. Following IV administration, the
onset of action is seen 1-2 min and lasts for about 3-5 min.
Glyceryl trinitrate is widely distributed in body tissues, metabolized in the liver
to dinitrates and mononitrates. The dinitrates are less potent vasodilators than
glyceryl trinitrate but has longer duration of action.
INDICATIONS:
1. Acute relief of angina pectoris
2. Prophylactic management of situations likely to provoke angina attacks
3. Long term prophylaxis of angina pectoris
4. IV glyceryl trinitrate is used to control BP in perioperative hypertension
CONTRAINDICATIONS:
1. Severe hypotension
2. Increased intracranial pressure
3. Severe anemia
4. Constrictive pericarditis
PRECAUTIONS:
1. Transdermal patches should be removed before direct current
cardioversion, or diathermy.
2. Tolerance and cross tolerance among nitrate preparations may develop.
3. Sublingual tablets must be stored in suitable containers preferably made
of glass.
4. IV solutions must be stored in glass bottles and should not be admixed
with other drugs.
5. Caution should be observed with inferior wall myocardial infarction (MI)
with bradycardia or suspected right ventricular (RV) infarction.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: hypotension, tachycardia, flushing; CNS: headache; HEMATOLOGY:
methemoglobinuria
DRUG INTERACTIONS:
1. Alcohol, beta-adrenergic blocking agents, or phenothiazines may increase
hypotensive effect of nitroglycerin.
2. IV nitroglycerin may decrease anticoagulant effect of heparin.
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DOSAGE AND ADMINISTRATION:
A: For acute relief of angina pectoris, 400 mcg tablet of nitroglycerin is placed
sublingually with the patient in a sitting position. The dose may be
repeated after 5 min as required. Patients should be advised to seek
medical care if pain persists after a total of 3 doses within 15 min.
For prophylactic management in situations likely to provoke angina attacks,
400 mcg tablet SL 5-10 min before engaging in that activity.
For the long term prophylactic management, the transdermal route
employing ointment patches is used. With the ointment, a measured
amount (0.5-2 inches of glyceryl trinitrate 2%) is applied 3-4 times
daily to the chest, thigh or back. The transdermal patch (5mg, 10 mg)
preferably applied at the same time everyday to the hairless skin of
the upper arm or body will release nitroglycerin at a constant rate over
24 h. Removal of the patch for part of the 24 h period (an 8 h nitratefree period is advised) with the addition of vitamin C 500 mg/d, avoids
nitrate tolerance. Combining treatment with ACE inhibitors also helps
reduce nitrate tolerance. However, during nitrate-free periods, the
patient should be covered by other anti-anginal and antihypertensive
preparations to prevent anginal attacks and hypertension. Ointment
and patches should be applied to a fresh area of the skin and several
days should elapse before reapplication at formerly used sites.
For severe or unstable angina, nitroglycerin may be given by IV infusion.
One 10 mg ampul must be diluted in 5% dextrose 0.9% NaCl prior to
administration. The usual initial dose is 10 mcg/min increased gradually
until a response is obtained or adverse hemodynamic effects occur.
The concentration should not exceed 800 mcg/mL.
For hypertension, starting dose is 10-15 mcg/min by IV infusion; increase
by increments of 10-15 mcg q 5 to 10 min until optimal BP is controlled.
Once BP is controlled, overlapping and subsequent shift to an oral
antihypertensive drug should be done as soon as practical. Oral forms
of nitroglycerin or the nitrosodilators are not good antihypertensive
agents and therefore a shift to another class of antihypertensive drug is
necessary for maintenance therapy of hypertension. However, the oral
form of nitroglycerin may have to be continued as prophylaxis against
future anginal attacks.
PREPARATIONS:
Inj: 1 mg/mL, 5 mL, 10 mL, and 25 mL ampul
50 mL glass vial (IV infusion) (only for unstable angina) (1,2)
Ointment: 2%, 20 g and 30 g tubes
Patch: 5 mg and 10 mg
Sublingual: 400 mcg tablet
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ISOSORBIDE DINITRATE

This drug is used similarly as nitroglycerin in the management of angina,
although it has a slower onset of action. Its active metabolite isosorbide mononitrate
is also used.
Isosorbide dinitrate is readily absorbed in the oral mucosa and GIT and
undergoes extensive first pass metabolism. The major metabolites: isosorbide2-mononitrate and isosorbide-5-mononitrate both possess vasodilatory activity.
Onset and duration of anti-anginal activity are 2-5 min, and 2 h respectively after
sublingual administration; 1 h and 4-6 h respectively following oral administration
of conventional tablet; and up to 8 with sustained release preparations.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Section 5.1.2.1 Nitrates and Section 5.2.3 Direct Vasodilators
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Isosorbide dinitrite is administered PO or SL.
For acute relief of angina pectoris or for prophylactic management in situations
likely to provoke anginal attacks, 5-10 mg is administered SL. If relief is not
attained after a single dose during an acute attack, give additional dose
at 5-10 min intervals; no more than 3 doses should be given in 15-30 min
period.
For prophylactic management, the dose may be repeated q2-3h. for long
term prophylactic management; the usual oral dose is 10-20 mg 3x/d on
an empty stomach or 20 mg at 7 am, 12 noon, 5 pm (eccentric dosage
schedule). Alternatively 20-40 mg of the extended release preparation
may be given q6-12h, or 80 mg q8-12h.
PREPARATIONS:
Oral: 5 mg, 10 mg, and 20 mg tablet
20 mg and 40 mg SR tablet/capsule
Sublingual: 5 mg tablet
IV: 1 mg/mL, 10 mL ampul (IV) (1)

ISOSORBIDE-5-MONONITRATE

Readily absorbed from the GIT, peak plasma concentration is reached in
about 1 h, does not undergo first-pass hepatic metabolism, bioavailability is 100%,
metabolized in the liver and excreted in the urine.
INDICATIONS:
1. Management and prophylaxis of angina pectoris
2. Adjunct in congestive heart failure
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CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Glyceryl Trinitrate in Section 5.1.2 Anti-Anginal Agents
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: initially, 20 mg 2-3x/d (10 mg 2x/d to those who have not previously used
nitrates) up to 120 mg/d in div doses as required, PO. Initially, 60 mg SR
durules once daily PO; after several days dose may be increased to 120
mg once daily PO.
PREPARATIONS:
Oral: 10 mg, 20 mg, and 40 mg tablet
30 mg SR tablet
60 mg SR tablet/capsule

5.1.2.2 Beta Adrenoceptor Blockers
WARNING
Abrupt withdrawal may exacerbate angina and rebound hypertension
and may cause sudden death
Cardiac tissues such as the sinoatrial node, atria, atrioventricular node, HisPurkinje system, and the ventricles contain beta-1 receptors whereas the bronchial
smooth muscle, uterus, and arterioles of the coronary, skeletal muscle, abdominal
viscera, and renal system contain beta-2 receptors.
Beta blockers are used for the treatment of essential hypertension, angina
pectoris, supraventricular or ventricular arrhythmias, migraine, glaucoma, and the
hypertensive phase of myocardial infarction. By reducing the rate and force of
contraction of the heart and decreasing the rate of conduction of impulses, the
response of the heart to stress and exercise is reduced. These properties are used
in the treatment of angina pectoris to reduce the oxygen consumption and increase
the exercise tolerance of the heart.
Cardioselective (beta-1-selective) beta blockers contain the above benefits
without the risk of precipitating an acute asthmatic attack found in non-selective
beta-blockers. However, receptor selectivity is dose dependent; at high doses
selective blocking agents will lose their selectivity.
The majority of beta adrenergic blockers are well absorbed in the GIT; undergo
extensive first pass metabolism; and excreted in the urine/bile. Their biological
half-life is longer than the plasma half-life.
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INDICATIONS:
1. Hypertension
2. Cardiac arrhythmias
3. Angina pectoris
4. Adjunct in the management of thyrotoxicosis
5. Initial management of myocardial infarction
6. Management of migraine headache with propranolol
CONTRAINDICATIONS:
1. Asthma and obstructive airway disease
2. Heart failure although low dose beta blocker therapy may be beneficial in
certain instances
3. Second or third degree heart block
4. Cardiogenic shock
PRECAUTIONS:
1. Abrupt withdrawal may result in angina/myocardial infarction
2. May mask symptoms of hypothyroidism and hypoglycemia
3. May unmask myasthenia gravis
4. Renal failure
ADVERSE REACTIONS:
CVS: bradycardia, AV block, sinus arrest, peripheral vasoconstriction, heart
failure; RESPIRATORY: bronchospasm; OPHTHALMOLOGIC: decreased tear
production; OTHERS: fatigue
MANAGEMENT OF TOXICITY:
In case of overdose, atropine or inotropic agents (dopamine/dobutamine)
should be administered to correct the bradycardia. Cardiac glycosides (except
in severe bradycardia) and diuretics should be given when cardiac failure occurs.
Vasopressors may be used to counteract a significant fall in BP.
DRUG INTERACTIONS:
1. They may enhance the effects of hypoglycemics, other antiarrhythmics
and calcium channel blockers.
2. Their effects are diminished by isoproterenol.
3. Their hypotensive effects may be dangerously reversed and the peripheral
vasoconstrictor effect enhanced by alpha adrenoreceptor stimulating
agents such as norepinephrine or those with mixed alpha and beta
adrenoreceptor stimulating properties such as epinephrine.
4. Their hypotensive effect may be enhanced by adrenergic neuron blockers
such as guanethidine or catecholamine depleting agents such as reserpine
and by diuretics.
5. Propranolol may enhance some of the cardiac effects of digitalis.
6. They may exacerbate clonidine withdrawal symptoms.
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ATENOLOL (B) (cardioselective/no ISA)
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Section 5.1.2.2 Beta Adrenoceptor Blockers
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
A: For hypertension: 25-100 mg/d PO once daily.
For angina pectoris: 25-100 mg/d PO once daily or div doses up to 200
mg/d
PREPARATION
Oral: 50 mg and 100 mg capsule

METOPROLOL (B) (cardioselective/no ISA)

The prototype of the beta-1 selective blocker; its antihypertensive effect, like
propranolol, is probably due to several factors including decreased cardiac output,
decreased heart rate, inhibition of renin release by the kidneys and diminution of
sympathetic tone. Peripheral resistance initially rises but falls below treatment levels
after prolonged use. This drug may be safer in patients with bronchoconstrictive
response to propranolol. However, since its beta-1 selectivity is modest, it should
be used with caution if at all in patients with a history of bronchospasm. It must also
be emphasized that its beta-1 selectivity is generally lost as the dose is increased.
This agent may be preferable in patients with diabetes or peripheral vascular
disease when therapy with a beta blocker is required.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Section 5.1.2.2 Beta Adrenoceptor Blockers
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: For hypertension: initial dose 50 mg/d PO, increased weekly according to
patient’s response to max of 400 mg/d as single dose or 200 mg q 12h.
For angina: 25-100 mg/d PO, q 8-12h
Adjunct in the treatment of hyperthyroidism: 50 mg PO, q 6h
For arrhythmia: 50 mg PO q8-12h increased to 300 mg/d in div doses
For emergency treatment of arrhythmia: initial dose of 5 mg given at a rate
of 1-2 mg/min IV repeated prn at intervals of 5 min to a total dose of
10-15 mg; maintenance dose: 50 mg q8h PO, 4-6 h after IV therapy.
Adjunct in the early management of acute myocardial infarction: should be
given within 12 h of onset of chest pain, 5 mg at 2 min intervals to a
total of 15 mg when tolerated, followed after 15 min by 50 mg q6h PO
for 2 d
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PREPARATIONS:
Oral: 50 mg and 100 mg tablet (as tartrate)
100 mg tablet (as succinate)

PROPRANOLOL (B) (non-cardioselective/no ISA)

This prototype non-selective beta blocker has equal affinity for both beta-1 and
beta-2 receptors possessing no other autonomic nervous system activity. It has
low and dose-dependent bioavailability because of extensive first pass metabolism
in the liver. However, there is no simple correlation between dose or plasma
concentration and therapeutic effect and the dose-sensitivity range as observed
in clinical practice is wide. The principal reason for this is that sympathetic tone
varies widely between individuals. The antihypertensive effect is probably due to
several factors including decreased cardiac output, decreased heart rate, inhibition
of renin release by the kidneys and diminution of sympathetic tone. The peripheral
resistance initially rises but falls below treatment levels after prolonged use. A
long-acting form of propranolol is now available and prolonged absorption of the
drug may occur over 24 h. The drug has no detectable partial agonist action at
receptors. Non-cardioselective beta blocker with membrane stabilizing activity, no
ISA; well absorbed from the oral route but low bioavailability due to high first pass
biotransformation. Of all beta-adrenergic blockers, propranolol has the highest lipid
solubility which results in greatest penetration into the CNS and has the highest
protein binding (90-95%).
See Section 5.2.2.1.2 Beta Adrenoceptor Blockers.
INDICATIONS:
1. Supraventricular arrhythmias
2. Migraine
3. Hypertension
CONTRAINDICATIONS:
1. Cardiogenic shock
2. Bronchial asthma
3. Congestive heart failure
4. Sinus bradycardia
5. Greater than first degree heart block
6. Hypoglycemia.
PRECAUTIONS:
1. Exacerbation of angina and even myocardial infarction may occur following
abrupt withdrawal.
2. It should be given together with alpha adrenoceptor blockers in
pheochromocytoma.
3. It should be used with caution in patients prone to hypoglycemia and
particularly in diabetics treated with insulin.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CVS: bradycardia, hypotension,
bronchospasm

AV

block,

CHF;

RESPIRATORY:

DRUG INTERACTIONS:
See Section 5.2.2.1.2 Beta Adrenoceptor Blockers
DOSAGE AND ADMINISTRATION:
A: For hypertension: 40-80 mg PO 2x/d; increased gradually according to
patient’s response to max of 320 mg/d.
For angina: 40 mg PO 2-3x/d, increased weekly according to patient’s
response to the usual range of 120-240 mg/d
For hyperthyroidism: 40-160 mg/d PO in divided doses
For arrhythmia: 30-160 mg/d PO in div doses
PREPARATIONS: (as hydrochloride)
Oral: 10 mg, 20 mg, 40 mg, 80 mg tablet
40 mg and 80 mg CR capsule

5.1.2.3 Calcium Channel Blockers (CCBs)

Calcium channel blockers relax and reduce the tone of all smooth muscles, most
marked in the vascular smooth muscles, arterioles much more than veins. Benefits
in angina consist not only of vasodilation of the coronary vessels, especially the
vasospastic ones, but also in the reduction of the afterload, hence, lower oxygen
requirement of the heart. The nondihydropyridine CCBs, such as verapamil and
diltiazem, have the additional negative chronotropic effect which also decreaseS
the workload of the heart and consequently decreases its oxygen requirement.
DRUG INTERACTIONS:
Calcium channel blockers (CCBs) are well absorbed from the GIT; 35-40%
reaches systemic circulation because of first pass hepatic metabolism; completely
metabolized by the liver and excreted in the urine and bile.
1. Beta-adrenergic blockers have additive effects and must be used with
caution to prevent excessive depression of the myocardium.
2. Calcium salts and vitamin D may lower effectiveness.
3. Antihypertensive drugs (e.g., prazosin, methyldopa, clonidine) have
additive effects, and can cause dangerous hypotensive effects.
4. CCBs may increase the action of non-depolarizing muscle relaxants.
5. Verapamil and diltiazem inhibit hepatic biotransformation of
carbamazepine.
6. Cimetidine decreases the first pass effect of CCBs.
7. Verapamil decreases plasma lithium concentration and may displace
warfarin and oral hypoglycemic agents from protein binding.
8. Cimetidine decreases the first pass effect of CCBs.
9. Verapamil decreases plasma lithium concentration and may displace
warfarin and oral hypoglycemic agents from protein binding.
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DILTIAZEM (B)
INDICATIONS:
1. Classical and vasospastic angina pectoris
2. Essential hypertension
CONTRAINDICATIONS:
1. Bradycardia
2. Second or third degree heart block
3. Sick sinus syndrome
4. Pregnancy
PRECAUTIONS:
1. Commence treatment in reduced doses in the elderly, those with renal and
hepatic impairment
2. Hypotension
3. Can worsen heart failure
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: bradycardia, AV block, hypotension, sinus arrest, ankle edema,
flushing; CNS: headache, hyperactivity; GIT: nausea, GI discomfort; OTHERS:
gynecomastia
DRUG INTERACTIONS: See Section 5.1.2.3. Calcium Channel Blockers
DOSAGE AND ADMINISTRATION:
A: For angina: initial dose of 30 mg 3x/d PO, gradually increased at 1-2 d
intervals until optimum response is obtained; doses of up to 360 mg/d may
be needed in unstable angina. Dose should not be increased if heart rate
drops to 50/min
For hypertension: 30 mg 3x/d; max dosage of 360 mg/d in 3-4 div doses
PREPARATIONS: (as hydrochloride)
Oral: 30 mg and 60 mg tablet
60 mg, 90 mg, 120 mg, 180 mg, 200 mg, and 240 mg SR capsule
90 mg, 120 mg, 180 mg SR tablet

Verapamil (B)
INDICATIONS:
1. Supraventricular arrhythmia
2. Angina
3. Hypertension
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CONTRAINDICATIONS:
1. Bradycardia
2. Second or third degree heart block
3. Sick sinus syndrome
4. Heart failure
5. Atrial flutter or fibrillation complicating Wolff-Parkinson-White syndrome
PRECAUTIONS:
1. First degree heart block
2. IV route in patients taking beta-blockers; only give PO with beta-blockers
if myocardial function is well preserved.
3. Reduce dose in hepatic impairment
4. May worsen heart failure
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS
GIT: Nausea, vomiting, constipation, rarely, reversible liver impairment; CNS:
headache; after IV dose: hypotension, bradycardia, asystole, heart block
DRUG INTERACTIONS: See Section 5.1.2.3 Calcium Channel Blockers
DOSAGE AND ADMINISTRATION
A: For arrhythmia: 40-120 mg 3x/d PO
For angina: 80 mg q6-8h; gradually increased by 80 mg increment at weekly
interval until optimum control of angina is obtained
CH: For hypertension: 5-10 mg/kg/d in div doses, IV
(0-1yr): 100-200 mcg/kg as single dose, slow IV over 2 min
(range 750 mcg-2 mg)
(>1-15 yr):100-300 mcg/kg as single dose, slow IV over 2 min (range may be
repeated 30 min after first dose)
PREPARATIONS: (as hydrochloride)
Oral: 40 mg and 80 mg tablet
120, 240 mg CR tablet
180, 240 mg SR tablet

5.1.3 DRUGS FOR ACUTE CORONARY SYNDROMES

Acute coronary syndrome (ACS) can be classified into unstable angina, nonST elevation and ST elevation myocardial infarction.

5.1.3.1 Nitrates see 5.1.2.1
5.1.3.2 Anticoagulants
HEPARIN
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LOW MOLECULAR WEIGHT HEPARIN

Low molecular weight heparin is derived from unfractionated heparin. It has a
better pharmacokinetic profile in that it can be administered once a day. There is
generally no need to monitor the laboratory coagulation parameters.5

▼ENOXAPARIN (1,2)

Enoxaparin is a low molecular weight heparin that inhibits activated factor X.
Activity persists up to 24 h following a 40 mg dose. Rapidly absorbed and has oral
bioavailability of 92%. Elimination half-life of 4-5 h. Metabolized by the liver and
also excreted unchanged by the kidneys.
INDICATIONS:
1. Treatment and prophylaxis of venous thromboembolism for both adults
and children.
2. Unstable angina and non-ST elevation MI
PRECAUTION:
Monitor activated Partial Thromboplastin Time in pregnant patients and those
with renal insufficiency.
DOSAGE AND ADMINISTRATION:
For treatment of thromboembolism:
A: 1 mg/kg SC every 12 h.
CH, I >2 mo: 1 mg/kg q12h
I< 2 mo: 1.5 mg/kg q12 h
For prophylaxis:
A: 30 mg 2x/d or 40 mg once daily
CH, I (>2 mo): 500 mcg/kg q12h
I (< 2 mo): 750 mcg/kg q12 h
ADVERSE REACTIONS:
Bleeding which can be reversed by the slow IV administration of protamine
sulfate at 1 mg for every 1 mg (100 units) of enoxaparin sodium.
PREGNANCY RISK CATEGORY: B
PREPARATIONS:
Inj.: 20 mg/0.2 mL, 40 mg/0.4 mL, 60 mg/0.6 mL, and 80 mg/0.8 mL pre-filled
syringe (SC)
100 mg/mL, 1 mL vial (SC)

UNFRACTIONATED HEPARIN (1,2)

Also known as high molecular weight heparin, it binds to antithrombin III, and
accelerates the inhibition of clotting factor proteases.
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INDICATIONS:
1. Treatment and prophylaxis of venous and arterial thromboembolism for
both adults and children
2. Unstable angina
PRECAUTION:
Monitor activated Partial Thromboplastin Time (aPTT)
DOSAGE AND ADMINISTRATION:
A: Treatment: Continuous IV bolus of 5000-10000 units followed by 10-15 units/
kg/h infusion titrated to an aPTT goal of 2-2.5 times the control value.
Prophylaxis: 5000 units SC q8-12h.
ADVERSE REACTIONS:
Bleeding; thrombocytopenia (25% transient and 5% severe).
Antidote: Protamine sulfate 1 mg for every 100 units of unfractionated heparin
remaining in the patient, not to exceed 50 mg in any 10 min period. Patients who
have been on NPH insulin may have developed antibodies to protamine, rendering
it useless. Excess protamine must be avoided.
PREGNANCY RISK CATEGORY: C
PREPARATION:
1000 IU/ML and 5000 IU/mL, 5 mL vial (IV, SC) (as sodium salt)

WARFARIN (1,2)

Popularly known by its brand name of Coumadin, warfarin prevents the
reduction of inactive vitamin K epoxide to its active hydroquinone. There is usually
a 1-3 d delay between peak plasma concentrations and the hypoprothrombinemic
effect. Completely absorbed by the GIT. Metabolized by CYP2C9. plasma protein
binding 99%. Effective half-life ranges from 20-60 h, with a mean of about 40 h.
Elderly and patients with hepatic disease who might have decreased production of
coagulation factors.
INDICATIONS:
1. Prophylaxis and treatment of venous thrombosis
2. Prophylaxis and treatment of thromboembolism in patients with atrial
fibrillation with embolization
3. Prophylaxis and treatment of pulmonary embolism
4. Post-MI to reduce thromboembolic events
PRECAUTION:
Monitor prothrombin time.
DOSAGE AND ADMINISTRATION:
A: 2-5 mg initially titrated to achieve and maintain desired prothrombin time
(usually INR = 2 to 3).
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CONTRAINDICATIONS:
1. Blood dyscrasias
2. Pregnancy
3. Bleeding tendencies
ADVERSE REACTION:
Bleeding
DRUG INTERACTIONS:
1. Pharmacodynamic: Other anticoagulants such as heparin and antiplatelets
such as ASA may predispose to risk of bleeding.
2. Pharmacokinetic: Inducers of CYP2C9 such as the barbiturates and
rifampicin will decrease the anticoagulation effect of warfarin while
CYP2C9 inhibitors (e.g., fluconazole, metronidazole, amiodarone and cotrimoxazole) will potentiate its effect and may cause bleeding
PREGNANCY RISK CATEGORY: D
PREPARATION:
1 mg, 2.5 mg, 5 mg tablet

5.1.3.3. Antithrombotics
WARNING
Antithrombotic drugs interfere with the normal hemostatic mechanism
of the body and predispose the patient to the risk of bleeding.
Antithrombotic drugs act on the platelets to prevent platelet rich thrombosis
which are mostly arterial thrombotic episodes. The use of antithrombotic agents
became prevalent as an adjunct therapy in acute myocardial infarction. It is now
recognized as an important form of therapy to prevent various diseases associated
with hypercoagulable states like prophylaxis against myocardial infarction and
athero-thrombotic or embolic ischemic brain infarcts. Large scale clinical trials have
shown the effectiveness of antithrombotics in secondary prevention with as much
as an eight fold decrease in mortality and morbidity. The use of antithrombotics for
primary prevention, especially as prophylaxis against myocardial infarction is also
warranted in high risk groups but should be used with caution and in conjunction
with life style modification (e.g., cessation of smoking, control of cholesterol, etc.)
for the risk-benefit ratio to be acceptable.
At present, there are many antithrombotic agents available in the market.
However, aspirin has been consistently shown to be cost-effective and beneficial
as an adjunct therapy for patients with both coronary artery disease and ischemic
brain disease. Dipyridamole has shown no benefit as adjunctive therapy in patients
with coronary artery disease and its effectiveness for patients with ischemic brain
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disease is still debatable unless in combination with ASA. Recent trials with the
antagonist for the glycoprotein IIb/IIIa has shown great promise as an antithrombotic
adjunctive therapy for coronary artery disease. Clopidogrel produces its antiplatelet
effect through active metabolites that irreversibly modify the adenosine diphosphate
(ADP) receptor (the P2Y12 receptor) on platelets. The Clopidogrel in Unstable
angina to prevent Recurrent Events (CURE) trial showed that platelet inhibition
with clopidogrel in patients for up to one year after presentation with an acute
coronary syndrome is both effective and cost-effective.
INDICATIONS:
Adjunctive and prophylactic treatment in myocardial infarction, ischemic brain
disease and occlusive peripheral vascular disease.
CONTRAINDICATIONS:
1. Active bleeding
2. Severe hepatic and renal dysfunction
3. History of or active peptic ulcer disease
4. Severe hypertension
5. Patients with active blood disorders that make them prone to
bleeding (e.g., hemophiliacs with hemarthroses or gum bleeding,
thrombocytopenia etc.)
6. Acute cerebrovascular accident or intracerebral bleeding
7. Hypersensitivity reaction or asthma
PRECAUTIONS:
1. For patients who may be at increased risk of bleeding from trauma, surgery
or pathological conditions, discontinue the drug at least 10-14 d prior to
elective surgery
2. Patients with blood disorders that make them prone to bleeding
(e.g., stable hemophiliacs with no evidence of bleeding anywhere etc.)
3. Reye’s syndrome may occur if aspirin is given in children; children or
teenagers with flu like symptoms or with chickenpox unless otherwise
medically supervised.
4. Concomitant use of other drugs like anticoagulants, drugs for diabetes,
gout or arthritis as they may have synergistic or additive effects
5. Pregnancy and lactation
DRUG INTERACTIONS:
1. Additive or synergistic effects with anticoagulants and thrombolytics
2. Additive or synergistic effects with other NSAIDs used to treat the various
arthritidis
3. Antacids and cimetidine may decrease the clearance of the drugs.
4. Interacts with alcohol, uricosurics, sulfonylureas.
5. May have interaction with drugs for diabetes and gout
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ADVERSE REACTIONS:
RESPIRATORY: acidosis, direct or indirect stimulation of respiratory center,
primarily from uncoupling of oxidative phosphorylation leading to increased
CO2; METABOLIC: acidosis, electrolyte and water imbalance; GIT: upset, ulcer
or hemorrhage, gastritis, nausea, vomiting, hepatotoxicity like direct hepatotoxic
effect; CNS: convulsions; OTIC: tinnitus and hearing loss; HEMATOLOGIC:
thrombocytopenia, neutropenia, agranulocytosis, pancytopenia; IMMUNOLOGIC:
hypersensitivity reaction with cross-hypersensitivity reactions to most NSAIDs;
OTIC: tinnitus and hearing loss; OTHERS: Reye’s syndrome, papillary necrosis

ASPIRIN

Covalently acetylates the active site of cyclooxygenase in the platelet wall
and therefore inhibits the formation of thromboxane A2 which is responsible for
platelet aggregation and release of platelet granules that may contain vasoactive
substances. This action on platelets is irreversible (lasting the platelet’s lifetime of
7-10 d) and repeated doses have a cumulative effect. The net result is deactivation
of platelets with decreased capacity to actively participate in thrombosis. It is
indicated as adjunctive treatment and prophylaxis against myocardial infarction,
ischemic brain disease and occlusive peripheral arterial disease. The dose range
for maximal antithrombotic effect that showed clinically significant decrease in
mortality, morbidity and future cardiac and cerebrovascular events in patients
with established coronary artery disease range from 160-320 mg/d (clinical trials
in ischemic populations have shown benefit at doses of 60-600 mg/d). There is
rapid absorption of oral forms with peak concentrations in about 2 h while rectal
preparations are absorbed more slowly, incompletely and unreliably. The toxicity of
aspirin is numerous. Low dose aspirin (<160 mg once daily) and high dose aspirin(>500 mg once daily) decrease the secretion and excretion of uric acid in the urine
and may lead to hyperuricemia and gouty attacks.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A, CH: 3-5 mg/kg/d; in coronary artery disease, there are studies that show
a dose as low as 30 mg once daily is sufficient for prophylaxis and as an
adjunctive therapy. However, if the patient has had a recent acute ischemic
event, the goal of therapy is to deactivate as much of the circulating pool
of platelets as soon as possible. This can only be done at a higher dose
of about 320 mg once daily. Studies have shown that a dose of 320-500
mg will deactivate most of the circulating platelets within 4 h while a dose
of 30-60 mg once daily may need up to 4 d to deactivate the platelet pool.
It may be prudent to start the patient on a 320 mg once daily for 1-2 d to
deactivate most platelets then scale down to the lowest feasible dose (3060 mg once daily) to avoid the undesirable effects of aspirin.
In patients with athero-thrombotic or embolic ischemic brain disease, the dose
that has been established to be of benefit is at least 320 mg once daily.
See Section 2.4 Nonsteroidal Anti-inflammatory drugs (NSAIDs)
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PREPARATION:
Oral: 80 mg tablet

▼Clopidogrel

Clopidogrel is a thienopyridine antiplatelet drug that inhibits adenosine
diphosphate-mediated platelet aggregation. Bioavailability is more than 50%. It is a
prodrug that is extensively metabolized in the liver. Tmax of the main metabolite is 1
h. No dose adjustment is needed for the elderly and those with renal impairment.
INDICATIONS:
1. Acute coronary syndrome
2. Recent cardiovascular event
3. Given as alternative to aspirin in prophylaxis of thromboembolic events
CONTRAINDICATIONS:
1. Hypersensitivity to the product
2. Active bleeding
PRECAUTIONS:
Same as aspirin
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
HEMATOLOGY: bleeding, neutropenia, agranulocytosis; GIT symptoms
DRUG INTERACTIONS:
1. Anticoagulants, NSAIDs and other platelets increase the risk of bleeding.
2. Atorvastatin. Inhibits the metabolism of clopidogrel in vitro.
DOSAGE AND ADMINISTRATION:
A: Acute coronary syndromes: Loading dose of 300 mg followed by
75 mg daily
Prophylaxis of thromboembolic events: 75 mg daily.
PREPARATION:
Oral: 75 mg tablet

▼Tirofiban

Non-peptide antagonist of the platelet glycoprotein llb/llla receptor; reversible
antagonist of fibrinogen binding to the glycoprotein IIb/IIIa receptor. Tirofiban has
a half-life of approximately 2 h; eliminated largely by excretion (65% renal and
25% fecal); unbound fraction of 35% and volume of distribution of 22-42 L. Plasma
clearance is lower in the elderly. The drug can be cleared by hemodialysis.
Tirofiban is manufactured using a specially designed multilayer plastic
material.
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INDICATION:
Acute coronary syndrome
CONTRAINDICATIONS:
1. Known hypersensitivity to the product
2. Bleeding or a history of bleeding diathesis within the previous 30 d
3. History of intracranial hemorrhage, intracranial neoplasm, arteriovenous
malformation, or aneurysm
4. History of thrombocytopenia
5. History of stroke within 30 d or any history of hemorrhagic stroke
6. Major surgical procedure or severe physical trauma within the previous
month
7. History, symptoms, or findings suggestive of aortic dissection
8. Severe hypertension (systolic BP >180 mmHg and/or diastolic BP >110
mmHg)
9. Concomitant use of another parenteral glycoprotein IIb/IIIa inhibitor;
10. Acute pericarditis
PRECAUTIONS:
1. Monitor platelet counts, hemoglobin, and hematocrit.
2. Do not add any other drug into the pre-mixed solution.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTION:
Bleeding
DRUG INTERACTION:
Increased risk of bleeding when taken with anticoagulants or other antiplatelet
agents.
DOSAGE AND ADMINISTRATION:
A: initial rate of 0.4 mcg/kg/min for 30 min and then continued at 0.1 mcg/kg/
min. If creatinine clearance <30 mL/min, half the usual rate of infusion
should be given.
PREPARATION:
Inj.: 250 mcg/mL concentrated solution for dilution for IV infusion 50 mL (as
hydrochloride), to be diluted in 0.9% NaCl or dextrose 5% solution prior to
IV infusion
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5.1.3.4 Thrombolytic (Fibrinolytic)
WARNING
Inappropriate use of thrombolytic therapy unnecessarily exposes the
patient to the risk of massive bleeding or anaphylactic reaction depending
on the type of thrombolytic agent used.
Thrombolytic therapy was conceived in the 1970s when the concept of acute
myocardial infarction was radically changed. At that time, data was compiling that
majority of patients having acute myocardial infarction did not have significant
coronary stenosis. In fact most of them had stenosis of less than 50% - not severe
enough to produce the high incidence of acute myocardial infarction. Today, the
concept has evolved around the vulnerable or unstable atherosclerotic plaque. This
type of plaque which coexists with stable fibrous atherosclerotic plaques is thought
to be the culprit that produces the acute coronary syndromes and myocardial
infarction. This type of plaque easily ruptures and exposes thrombogenic collagen
to the circulating blood elements. Once exposed, acute thrombosis is produced
that may occlude completely the coronary vessel and produce an acute myocardial
infarction. Since thrombosis is the culprit event, thrombolysis was conceived as the
answer to the disease - to restore perfusion by dissolving the thrombus. Thus was
born the era of the “clot-busters” and thrombolytic therapy.
Thrombolytic agents are drugs that activate plasmin systemically and therefore
produce a systemic lytic state. The first generation of thrombolytic agents were
derived from the streptococcal bacteria and was antigenic, limiting its use for
fear of producing anaphylactic reactions and was non-specific, activating the
plasminogen-plasmin reaction throughout the whole body. The emergence of
genetically engineered types of thrombolytic drugs that were theoretically more
clot specific. However, clinical trials show that profound lytic state is also produced
in the whole body and that the incidence of bleeding was not different from the
first generation thrombolytic agents. However, these genetically engineered
thrombolytic drugs using human DNA have superior qualities in that they are not
antigenic and therefore can be used several times and seems to produce better
lysis of the clot on the culprit coronary vessel with a slightly higher reperfusion rate
and less residual stenosis.
Thrombolytic agents are necessary therapy for patients with acute myocardial
infarction (following strict criteria) and have been shown to have reduced mortality,
morbidity, future cardiac events and arrhythmic deaths mainly through better
myocardial salvage. Thrombolytic therapy is also influencing how we treat acute
athero-thrombotic infarcts. Based on recent clinical trials, there is now a move to
use thrombolytic therapy in patients with cerebral strokes due to athero-thrombotic
infarcts. The limiting factor seems to be the practical aspects in trying these lifesaving drugs. Aside from the expense, there is a “window of opportunity” where
thrombolytic agent is best given to achieve maximal benefit at the lowest risk to
the patient. In patients with acute myocardial infarction, the thrombolytic agent
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must be given within 6 h from the onset of chest pain for the risk-benefit and
cost-effectiveness to be acceptable. For patients with atherothrombotic strokes,
this window is less - about 3 h. The “symptom-to-needle” time is crucial. There is
evidence that in patients with myocardial infarction, benefit may still exist even if
given 24 h after chest pain. However, the benefit is much less than if given earlier.
It is estimated that in thrombolysis, arterial patency with good reperfusion and with
good myocardial salvage approaches 95% if given within 1 h. It is about 80%85% if given within 3-6 h with a reduction in mortality ranging from 22% - 50%. It
falls to about 45%-50% if given in 12 h with a reduction in mortality of about 12%.
Several large studies have failed to show any significant decrease in early mortality
if thrombolytics are given 24 h from onset of pain. Yet even later reperfusion could
have other benefits according to “open-artery” hypothesis which may include
improved left ventricular remodeling and less electrical instability. Because patency
by thrombolytic therapy becomes unlikely after 12-24 h, revascularization by other
methods seems to be more appropriate. Reperfusion injury may occur following
thrombolytic therapy and must be anticipated.
At present, thrombolytic therapy is being used in several occlusive vascular
disease whether by IV route or by directly introducing the drug to the site of lesion
by catheterization procedures. Generally, this form of treatment is given in selected
cases of acute myocardial infarction, athero-thrombotic cerebral infarct, and acute
pulmonary or peripheral arterial embolism.
INDICATIONS:
1. Acute myocardial infarction with ST-segment elevation or new bundle
branch especially in anterior wall Q-wave infarction
2. Acute athero-thrombotic brain infarct
3. Acute pulmonary or peripheral arterial embolism
4. Thrombosed arteriovenous shunts
5. Thrombosed prosthetic heart valves
CONTRAINDICATIONS:
1. Recent hemorrhage or cerebrovascular accident (within 2 mo)
2. Advancing age with fear of intracerebral bleeding
3. Coagulation defects
4. Recent surgery (within 2 mo)
5. Hemorrhagic retinopathy
6. High risk of left atrial thrombus as in mitral stenosis
7. Intracranial neoplasm
8. Severe uncontrolled hypertension
9. Recent streptococcal throat infection
10. Potential sources of microemboli such as enlarged left atrium, ventricular
or aortic aneurysms and infective endocarditis
11. Recent peptic ulcer disease, bleeding ulcers with ASA or NSAID-induced
gastritis
12. Pregnancy
13. Gentamicin sensitivity and hypersensitivity reaction.
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PRECAUTIONS:
1. Discontinue any anticoagulation.
2. Monitor bleeding parameters before, during and after infusion.
3. In acute myocardial infarction, reperfusion injuries with arrhythmia that can
be life threatening should be monitored.
4. Pregnancy and menstruation
5. Monitor for signs of bleeding, especially intracerebral, during and after
infusion.
PREGNANCY RISK CATEGORY: C
DRUG INTERACTION:
May interact with other anticoagulants or antithrombotics enhancing the
chances of bleeding.
ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylactic or anaphylactoid reactions (for streptokinase);
HEMATOLOGIC: risk of bleeding; CVS: microembolism from degradation of
undiscovered thrombus, non-lethal or lethal arrhythmias from reperfusion injuries;
OTHERS: fever

STREPTOKINASE (1, 2)

A 47,000 dalton protein produced by the hemolytic streptococci; forms a stable,
noncovalent 1:1 complex with plasminogen which produces free plasmin which is a
powerful thrombolytic substance. In addition, streptokinase may elevate circulating
levels of activated protein-C which enhances clot lysis. Because it is derived from
the hemolytic streptococci, plasma antibodies from previous streptococcal infection
deactivate the protein and may induce anaphylactic reactions. See Section 5.1.3.4
Thrombolytics.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGY: risk of bleeding; IMMUNOLOGIC: allergic reactions
DOSAGE AND ADMINISTRATION:
A: In acute myocardial infarction: 1,500,000 IU in 100 mL of physiologic saline
infused over 1 h using an infusion pump.
PREPARATIONS:
Inj.: 750,000 IU vial (IV infusion)
1,500,000 IU vial (IV infusion)

Recombinant tissue plasminogen activator (rTPA) (1,2)

Alteplase is a tissue plasminogen activator produced by recombinant DNA
technology. It converts fibrin-bound plasminogen to the active form plasmin,
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resulting in fibrinolysis and dissolution of clots. It is metabolized by the liver with
an initial half-life of 4-5 min and a terminal half-life of about 40 min.
INDICATIONS:
1. Acute Myocardial Infarction
2. Pulmonary embolism
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: Excessive thrombin generation; rest of ADRs are the same as in
Streptokinase
DRUG INTERACTIONS:
Incompatibility has been reported between alteplase and dobutamine,
dopamine, glyceryl trinitrate, and heparin. Precipitation is possible if diluted with
glucose 5% to concentrations below 0.5 mg/mL of alteplase or with sodium chloride
0.9% to concentrations of 0.2 mg/mL.
DOSAGE AND ADMINISTRATION:
Acute myocardial infarction
A: If given within 6 h from onset of symptoms, 15 mg as an IV bolus, then 0.75
mg/kg, up to a maximum of 50 mg, by IV infusion over 30 min; followed by
the remainder infused over the subsequent 60 min.
If given later than 6 h after symptom onset, 10 mg as an IV bolus, then 50
mg by IV infusion over 1 h, followed by the remainder infused over the
subsequent 2 h. Total dose is 100 mg but not to exceed 1.5 mg/kg body
weight if less than 65 kg.
PREPARATION:
Inj.: 1 mg/mL, 50 mL vial, IV infusion

5.1.3.5 Angiotensin converting enzyme (ACE) inhibitors
WARNING
Overzealous treatment with ACE inhibitors may lead to sudden
hypotension, renal insufficiency/failure and hyperkalemia with the risk
of arrhythmia
Angiotensin converting enzyme (ACE) inhibitors are a group of drugs that prevent
conversion of angiotensin I to angiotensin II by inhibiting the converting enzyme
plasma kininase (peptidyl dipeptidase). Angiotensin II is a potent vasoconstrictor
and by inhibiting this conversion, ACE inhibitors effectively diminish the plasma
angiotensin II concentration. Plasma kininase (peptidyl dipeptidase) also degrades
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bradykinin. Inhibiting this enzyme effectively prevents the degradation of bradykinin
which is a vasodilator, Furthermore, it is now recognized that ACE receptors are
90%-95% bound to tissue, specifically the vascular endothelium and the heart
and is genetically controlled and is expressed in certain pathologic conditions
like hypertension and heart failure. Circulating angiotensin II is thought to be only
responsible for 5-10% of its clinical effect. This theoretically makes ACE inhibitors
that are tissue specific more effective than those that are not. The net effect is seen
clinically as a fall in BP through a fall in peripheral vascular resistance.
Angiotensin II is now known to possess many other characteristics that impact
on the neurohumoral response of patients. New evidence shows that angiotensin II
has many other functions that modulate the vascular system to adapt to its circulating
environment. Other abilities of angiotensin II include an autocrine, paracrine
and exocrine function that modulate growth hormones, influence the production
of cytokines and pro-inflammatory mechanisms and probably the expression of
integrins and adhesion molecules. The net effect of these added functions is the
ability of angiotensin II to modulate myocardial and vascular remodeling which is an
adaptive mechanism of the body to compensate for certain insults like hypertension,
myocardial infarction and heart failure. These adaptive mechanisms initially allow
the body to maintain function but after prolonged exposure to the insult, these
adaptive mechanisms ultimately produce deleterious effects. Clinical trials to date
show that angiotensin II treatment after myocardial infarction prevents the late
and deleterious consequences of these adaptive mechanisms (i.e., myocardial
remodeling like dilatation and hypertrophy, etc.) and may even cause regression
of LVH.
ACE inhibitors are a group of drugs that have now been shown to reduce all
causes of cardiac mortality and morbidity in patients with coronary artery disease
especially after myocardial infarction with or without heart failure through the
modulation of the neurohumoral adaptive mechanisms triggered by these diseases.
It is now well established as an essential drug in the secondary prevention of
coronary artery disease.
Studies have shown that ACE inhibitors significantly reduced the risk of
progression from microalbuminuria to macroalbuminuria and significantly increased
the rate of regression from microalbuminuria to normoalbuminuria.
INDICATIONS:
1. Acute and maintenance therapy of mild to severe hypertension.
2. As adjunctive therapy for secondary prevention treatment in coronary
artery disease after myocardial infarction with or without heart failure.
3. Congestive heart failure
4. Diabetic nephropathy
CONTRAINDICATIONS:
1. Angioneurotic edema associated with ACE inhibition and hypersensitivity
reactions
2. Pregnancy, lactation
3. Significant bilateral renal artery stenosis
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4.
5.

Significant hyperkalemia
Hypotension

PRECAUTIONS:
1. In patients who are hypovolemic and therefore prone to hypotension
2. Patients with liver failure or impairment may need lower doses of pro-drug
ACE inhibitor preparations.
3. Impaired renal function and bilateral renal artery stenosis
4. Patients with a history of angioneurotic edema not associated with ACE
inhibition may be at higher risk of developing ACE inhibition induced
angioneurotic edema.
5. Neutropenia with myeloid hypoplasia resulting to infection has been
documented in patients receiving ACE inhibitors.
6. Concomitant use of other drugs that may produce hyperkalemia
7. Concomitant intake of indomethacin and high dose aspirin
8. Has additive effect with other antihypertensive therapy
9. Obstructive sleep apnea
PREGNANCY RISK CATEGORY: C (first trimester) and D (second and third
trimester)
ADVERSE REACTIONS:
RESPIRATORY: cough; DERMATOLOGIC: rash; IMMUNOLOGIC:
angioneurotic edema; HEMATOLOGIC: anemia, neutropenia, thrombocytopenia,
agranulocytosis, pancytopenia; CNS: headache, dizziness, syncope, mood
alterations, mental confusion; GIT: nausea, abdominal pain, dry mouth, taste
alteration, dysgeusia, hepatitis; CVS: hypotension, orthostatic effects, palpitation,
tachycardia; MUSCULOSKELETAL: muscle cramps; RENAL: proteinuria,
nephrotic syndrome, renal insufficiency or failure; ENDOCRINE/METABOLIC:
hyperkalemia; OTHERS: fatigue, asthenia, impotence, a symptom complex which
may include fever, vasculitis, myalgia, arthritis/arthralgia, positive ANA, elevated
ESR, eosinophilia and leukocytosis
DRUG INTERACTIONS:
1. Has additive effects with concomitant use of other antihypertensive drugs
especially those on recent or chronic diuretic therapy.
2. Agents that modulate or blunt the sympathetic nervous system may
augment the hypotensive effect of ACE inhibitors.
3. Agents that increase serum potassium may exacerbate hyperkalemia of
ACE inhibition.
4. Increased serum lithium concentration; lithium toxicity has been reported
with concomitant use of ACE inhibitors.
5. Indomethacin decreases the antihypertensive effects of ACE inhibitors.
6. Other NSAIDs may have the same ability by inhibiting prostaglandin
synthesis.
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CAPTOPRIL

The first widely available ACE inhibitor is now approved for hypertension as
well as for adjunctive therapy after myocardial infarction to prevent myocardial
and vascular remodeling, reinfarction and to reduce mortality. It is also useful for
diabetic microproteinuria. The reasons for the apparent benefit are multifactorial and
include the inhibition of the formation of the powerful vasoconstrictor, Angiotensin
II, increase in central α1 receptor activation, increase in the vasodilator bradykinin
as well as the modulation of growth factors that favor deleterious myocardial or
vascular remodeling. See Section 5.1.3.5 ACE Inhibitors
DOSAGE AND ADMINISTRATION:
A: Initial dose for hypertension is 25 mg 2-3x/d, PO; may be increased for
optimal BP control to 50 mg 2-3x/d up to a max of 450 mg/d in div doses.
Monitoring of renal function and potassium is recommended.
In patients with hypertension and myocardial infarction (MI) with or without
heart failure, a test dose of 6.25 mg should be given. If no untoward
effects are seen after 4 h, the dose can be immediately increased to
12.5 mg 3x/d. This dose should be gradually increased q 1-2 d with
frequent monitoring until a total of 50 mg 3x/d is given. (This is the
dose recommended to prevent myocardial remodeling after MI). If the
BP is still not controlled, addition of other antihypertensive agents like
β-blockers, diuretics, etc. (except calcium channel blockers in general)
may be necessary.
In patients with hypertension and diabetic nephropathy, the initial dose should
be lowered to 6.25 mg 3x/d and gradually increased with monitoring of
renal function and potassium concentration up to a total of 25 mg 3x/d.
If the BP is still not controlled, addition of other antihypertensive agents
like β-blockers, diuretics, etc. may be necessary.
In patients with hypertension and renal impairment, the initial dose should
be lowered to 6.25 mg 3x/d and gradually increased with monitoring of
renal function and potassium concentration up to a total of 50 mg 3x/d.
If the BP is still not controlled, addition of other antihypertensive agents
like beta blockers, diuretics etc. may be necessary.
CH: 0.15 mg/kg q4-8h, PO; dose may be slightly increased to desired effect
(max is 6 mg/kg/d).
IN: 0.5-0.6 mg/kg/d div q6-2h, PO
NB: 0.1-0.4 mg/kg/dose q6-24h
PREPARATIONS:
Oral: 25 mg and 50 mg tablets

ENALAPRIL

Enalapril is a prodrug which is converted to the active metabolite enalaprilat by
the liver. Its mode of action is similar to captopril and generally is comparable in its
antihypertensive effect. The main differences from captopril are: (1) a longer halflife; (2) a slower onset of effect; (3) the absence of SH-group from the structure,
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thus theoretically lessening or removing the risk of immune-based side effects.
An important result of recent trials have shown the protective role and long term
benefit of this drug in post-infarct patients with or without symptoms and with or
without LV dysfunction. Other trials have shown that this drug may protect or delay
the onset of diabetic nephropathy. See Section 5.1.3.5 ACE Inhibitors.
DOSAGE AND ADMINISTRATION:
A: The initial dose for mild to moderate hypertension is 5-10 mg once daily,
PO.
In severe hypertension, the initial dose may be 20 mg once daily. The dose
is increased for optimal BP control up to a max of 40 mg/d. The usual
maintenance dose is 20 mg once daily. Monitoring of renal function and
potassium is recommended. It is best to discontinue diuretic therapy 3
days before giving ACE inhibitors because of the activation of the renin
system by diuretics and decreased circulating volume. If the BP is still not
controlled by ACE inhibition, addition of other antihypertensive agents
like beta blockers, diuretics, etc. may be necessary.
In patients with hypertension and MI with or without heart failure, a test
dose of 2.5 mg should be given. If no untoward effects are seen after 4
h, the dose can be immediately increased to 5 mg once daily. This dose
should be gradually increased q 1-2 d with frequent monitoring until a
total of 40 mg once daily is given. (This is the dose recommended to
prevent myocardial remodeling after MI). It is best to discontinue diuretic
therapy 3 d before giving ACE inhibitors because of the activation of the
renin system by diuretics and decreased circulating volume. If the BP is
still not controlled by ACE inhibition, addition of other antihypertensive
agents (except calcium channel blockers in general) may be necessary.
In patients with hypertension and diabetic nephropathy, the initial dose
should be lowered to 2.5 mg once daily and gradually increased with
monitoring of renal function and potassium concentration up to a total of
40 mg once daily. If the BP is controlled, addition of other antihypertensive
agents may be necessary.
In patients with hypertension and renal impairment, the initial dose should
be lowered to 2.5 mg once daily and gradually increased with monitoring
of renal function and potassium concentration up to a total of 40 mg once
daily. If the BP is still not controlled, addition of other antihypertensive
agents may be necessary.
IN, CH: 0.1 mg/kg/d div q12-24h, PO; dose may be increased to desired
effect over the next 2 wk to a total of 0.5 mg/kg/d; for faster
response, 5-10 mcg of enalaprilat /dose by infusion
PREPARATIONS:
Oral: 5 mg, 10 mg, and 20 mg tablet (as maleate)
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5.1.3.6 Beta Blockers See Section 5.1.2.2 Anti-anginal Agents
ATENOLOL (B) (cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

METOPROLOL (B) (cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

PROPRANOLOL (B) (non-cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

5.1.3.7 Opioid Analgesic
MORPHINE (A1)
WARNING
Incompatible in alkaline solutions, such as those containing furosemide
and heparin sodium.
Morphine, an opioid analgesic, acts on the µ receptor. Apparent volume of
distribution has the range of 1.0-4.7 L/kg with low protein binding of about 36%
and muscle tissue binding of 54%. Total plasma clearance ranges from 0.9 to 1.2
L/kg/h with considerable interindividual variation. The major pathway of clearance
is hepatic glucuronidation to morphine-3-glucuronide, which is pharmacologically
inactive. Morphine is excreted unchanged in the urine in the amount 2-12%.
Elimination half-life in the normal subject is 1.5-2 h.
INDICATIONS:
1. Pain unresponsive to non-narcotic analgesics.
2. In acute MI, morphine is also given for chest pain unresponsive to
nitrates.
PRECAUTIONS:
1. Hepatic and renal impairment
2. Pheochromocytoma
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: depression, myoclonus; RESPIRATORY: depression; OTHERS:
sympathetic hyperactivity, tolerance on long term use
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DRUG INTERACTIONS:
1. Rifampicin may reduce the serum concentration of morphine.
2. Clomipramine and amitriptyline may increase the bioavailability of
morphine.
3. Benzodiazepines may have additive sedative effect.
DOSAGE AND ADMINISTRATION:
A: IV, 2-10 mg, at a rate of 2 mg/min adjusted according to therapeutic and
adverse effects.
PREPARATIONS:
Inj.: 10 mg/mL, 1 mL ampul (IM, IV, SC) (as sulfate)
15 mg/mL, 1 mL ampul (IM, IV, SC) (as sulfate)

5.1.4 FOR POST MYOCARDIAL INFARCTION MAINTENANCE
DRUGS
5.1.4.1 Antithrombotic
ASPIRIN see 5.1.3.3
5.1.4.2 Beta Adrenoceptor Blockers

See Section 5.1.2.2 Anti-anginal Agents

ATENOLOL (B) (cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

METOPROLOL (B) (cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

PROPRANOLOL (B) (non-cardioselective/no ISA)
See Section 5.1.2.2 Anti-anginal Agents

5.1.4.3 Angiotensin Converting Enzyme (ACE) Inhibitors

See Section 5.1.3.5 Angiotensin Converting Enzyme Inhibitors

CAPTOPRIL

See Section 5.1.3.5 Angiotensin Converting Enzyme Inhibitors

ENALAPRIL

See Section 5.1.3.5 Angiotensin Converting Enzyme Inhibitors

5.1.5 ANTI-ARRHYTHMIC AGENTS

Antiarrhythmic agents can be classified as Class I (drugs that block the sodium
channels), Class II (beta blockers), Class III (drugs that block the potassium
channels), and Class IV (calcium channel blockers). A more clinically useful
classification is to categorize the anti-arrhythmics according to cardiac tissues
which the drug affects:
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1.

Drugs that act on both ventricular and supraventricular arrhythmias: e.g.,
amiodarone, beta blockers, class IA
2. Drugs that act mainly on ventricular arrhythmias: e.g., lidocaine,
phenytoin
3. Drugs that act mainly on supraventricular arrhythmias: e.g., verapamil
Note: All anti-arrhythmics have the potential to provoke arrhythmias.

5.1.5.1 Ventricular
AMIODARONE (2)

Oral absorption is slow and variable; extensively distributed; excreted in breast
milk. The main route of elimination is hepatic; half-life is about 50 d.
INDICATIONS:
Life-threatening ventricular and supraventricular arrhythmias refractory to
other antiarrhythmics.
CONTRAINDICATIONS:
1. Severe sinus node dysfunction
2. Third degree heart block
3. Severe hypotension or severe respiratory failure
4. Thyroid gland disorder
5. Iodine sensitivity
PRECAUTIONS:
1. Heart failure
2. Regular liver function tests for long-term therapy.
3. Check baseline thyroid function test prior to initiation.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
RESPIRATORY: from prolonged use - interstitial pneumonitis, alveolitis;
OPHTHALMOLOGIC: corneal micro-deposits; ENDOCRINE: hyperthyroidism and
hypothyroidism; safety and efficacy for use in children have not been determined.
DRUG INTERACTIONS:
1. Enhances the effects of warfarin and other oral anticoagulants
2. Raises the plasma concentrations of digoxin
3. Higher chance of bradycardia when used with beta-blockers, calcium
channel blockers, and other antiarrhythmics
DOSAGE AND ADMINISTRATION:
A: PO, 200 mg 3x/d for 1 wk, then reduce to 200 mg 2x/d for 1 wk. Maintenance
dose is 200 mg/d
IV, 5 mg/kg in 250 mL glucose 5% injection; infused over 20 min to 2 h, and
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repeated 2-3x in 24 h to a max of 1.2 g or up to 500 mL of glucose 5%
injection daily.
PREPARATIONS: (as hydrochloride)
Oral: 200 mg tablet
IV: 50 mg/mL, 3 mL ampul (IV)

LIDOCAINE (1,2)

A local anesthetic that is also used as an anti-arrhythmic agent. Not given
orally because of extensive first pass metabolism. Following IV administration of a
bolus dose of 50-100 mg, onset of action is seen within 45-90 sec with a duration
of action of 10-20 min. Lidocaine does not affect normal conduction but improves
conduction in damaged myocardium. At therapeutic doses, it does not significantly
depress myocardial contractility or decrease cardiac output and has little effect on
AV conduction.
INDICATIONS:
Acute ventricular arrhythmias (ventricular extra-systole, ventricular tachycardia,
and ventricular fibrillation) after myocardial infarction and cardiac surgery.
CONTRAINDICATIONS:
1. Hypersensitivity to amide type local anesthetics
2. Adams-Stokes syndrome
3. Wolff-Parkinson-White syndrome.
PRECAUTIONS:
1. Hypovolemia, shock, and all forms of heart block and bradycardia.
2. Impaired liver and renal function
3. In the elderly: CHF, digitalis toxicity accompanied by AV block.
4. Safety during pregnancy has not been established.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting; CNS: drowsiness, convulsions, coma; CVS: sinus
bradycardia, tachyarrhythmias, asystole, and hypotension
DRUG INTERACTIONS:
1. Beta receptor antagonists (e.g., propranolol and metoprolol) and H2
receptor blockers (e.g., cimetidine and ranitidine) decrease hepatic
clearance of lidocaine, resulting in increased blood levels and increased
pharmacologic effects through reduction in hepatic blood flow caused by a
decrease in cardiac output.
2. Lidocaine enhances cardiac depression by phenytoin.
3. Potassium-losing diuretics induce hypokalemia which in turn decreases
the anti-arrhythmic action of lidocaine.
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DOSAGE AND ADMINISTRATION:
A: Loading dose of 1-2 mg/kg body weight at 50 mg/min
Maintenance dose: IV infusion of 1-4 mg/min for up to 24 h
INand CH: 1 mg/kg/dose, slow IV over 30 sec (as 20 mg/mL solution) to be
repeated after 20 min or continuous IV infusion (as 1 mg/mL solution), 2050 mcg/kg/min to a max dose of 5 mg/kg/d
PREPARATIONS: (as hydrochloride)
Inj: 20 mg/mL, 5 mL ampul/vial (IM, IV)
100 mg/mL, 5 mL ampul (IV infusion)
1 g/250 mL D5W (pre-mixed) (IV)

Magnesium Sulfate (1,2)

The exact mechanism of anti-arrhythmic effects is unknown; its effectiveness
in the treatment of torsade de pointes might be related to suppression of oscillatory
currents responsible for after-depolarization. When administered IV, the onset of
action is immediate and the duration of action is about 30 min; excreted in the
urine.
INDICATIONS:
1. Atypical ventricular tachycardia (torsade de pointes).
2. Anticonvulsant for the prevention and control of seizures in pre-eclampsia
or eclampsia.
CONTRAINDICATIONS:
1. Heart blocks
2. Myocardial damage but can be given in acute MI
PRECAUTIONS:
1. Knee jerk reflexes should be tested before each dose; if absent, do not
give additional magnesium until knee jerk returns.
2. Respiratory rate should be at least 16/min prior to initiation of therapy.
3. Urine output should be at least 100 mL during the 4 h preceding each
dose.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS/PNS: depression, hyporeflexia, flaccid paralysis; RESPIRATORY:
respiratory paralysis; CVS: hypotension, heart block
TREATMENT OF TOXICITY:
5-10 mEq of calcium (10-20 mL of calcium gluconate) given IV will reverse
respiratory depression or heart block caused by magnesium intoxication.
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DRUG INTERACTIONS:
1. Concomitant use with barbiturates, general anesthetics or other CNS
depressants may result in additive central depression.
2. With neuromuscular blockers, it can cause excessive neuromuscular
blockade.
3. In digitalized patients, heart block may occur if administration of calcium is
required to treat magnesium toxicity.
DOSAGE AND ADMINISTRATION:
Administer 2-6 g/IV administered over several min; followed in some cases by
IV infusion at rate of 3-20 mg/min for 5-48 h depending on patient’s response.
PREPARATIONS: (as heptahydrate)
Inj.: 250 mg/mL, 2 mL and 10 mL ampul
250 mg/mL, 20 mL, and 50 mL vial (IV)
500 mg/mL, 2 mL, and 10 mL ampul (IV)

5.1.5.2 Supraventricular
AMIODARONE (2)

Section 5.1.5 Anti-Arrhythmic Agents

ATENOLOL (B) (cardioselective/no ISA)

See Section 5.1.2.2 Beta Adrenoceptor Blockers

METOPROLOL (B) (cardioselective/no ISA)

See Section 5.1.2.2 Beta Adrenoceptor. Blockers

PROPRANOLOL (B) (non-cardioselective/no ISA)
See Section 5.1.2.2 Beta Adrenoceptor Blockers

DIGOXIN (2)

See Section 5.1.1.1 Cardiac Glycoside

Adenosine (1,2)

Adenosine acts as an antiarrhythmic by stimulating adenosine (A1) receptors
and slowing conduction through the atrioventricular node. It is metabolized
in the erythrocytes and vascular endothelial cells to inosine and adenosine
monophosphate with a plasma half-life of less than 10 sec.
INDICATIONS:
Treatment of paroxysmal supraventricular tachycardia
CONTRAINDICATIONS:
1. Second- or third-degree AV block
2. Sick sinus syndrome
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: flushing, arrhythmia, angina-like chest pain; RESPIRATORY: acute
exacerbation of asthma; CNS: headache, lightheadedness; GIT: nausea
DRUG INTERACTIONS:
1. May have additive or synergistic effects on other drugs that slow down AV
conduction.
2. Dipyridamole may potentiate adenosine action.
3. Xanthines are competitive antagonists.
DOSAGE AND ADMINISTRATION:
For paroxysmal supraventricular tachycardia
A: Initial dose of adenosine is 3 mg by rapid IV injection. If this dose is ineffective
within 1-2 min, 6 mg may be given; and if necessary, 12 mg after another
1-2 min.
CH: 0.1 mg/kg as rapid IV push; may increase dose by 0.05 mg/kg increments
over 2 min to max of 0.25 mg/kg (up to 12 mg) or until termination of SVT
PREPARATION:
Inj.: 3 mg/mL, 2 mL vial (IV)

Diltiazem (B) See Section 5.1.2.3 Calcium Channel Blockers
Esmolol (1,2,B)

An IV beta-1 selective adrenergic blocking agent with half-life of about 9 min
and duration of action of 30 min.
See Section 5.1.2.2 Beta Adrenoceptor Blockers
INDICATIONS:
1. Short term control of ventricular rate in supraventricular tachyarrhythmias
2. Hypertension during surgery
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 5.1.2.2 Beta Adrenoceptor Blockers
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. Esmolol decreases serum digoxin concentrations.
2. Concomitant use with catecholamine-depleting drug (reserpine) may
produce additive effects.
3. It may prolong the effects of succinylcholine.
4. It should not be used to control supraventricular tachycardia in patients
receiving drugs such as dopamine and epinephrine because of the potential
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for blockade of cardiac contractility when systemic resistance is high.
DOSAGE AND ADMINISTRATION:
A: Loading dose 500 mcg/kg/min is administered by IV infusion for 1 min;
maintenance infusion rate of 50 mcg/kg/min for 4 min. If optimum response
is not attained within 5 min, a second loading dose of 500 mcg/kg/min is
administered for 1 min followed by a maintenance infusion at a rate of
100 mcg/kg/min for 4 min. If necessary additional doses are administered
consisting of loading dose of 500 mcg/kg/min for 1 min followed by
maintenance infusions for 4 min up to 150 mcg/kg/min. If desired heart rate
has been achieved, loading doses should be omitted and maintenance
infusion rates increased by increments not exceeding 25 mcg/kg/min;
the interval of administration may be increased up to 10 min. Optimum
response is usually achieved at maintenance doses averaging 100 mcg/
kg/min (50-200 mcg/kg/min). Esmolol hydrochloride infusions have been
administered for 24 h or less.
For IV infusion, the concentrate for injection should be diluted to 10 mg/mL, by
adding 5 g of esmolol hydrochloride to 500 mL of compatible IV infusion
solution, 5% dextrose, 5% dextrose and ringer’s, or ringer’s, or 0.45% or
0.9% sodium chloride; or 5% dextrose and potassium chloride 40 mEq/L.
PREPARATION:
Inj.: 10 mg/mL, 10 mL vial (IV) (as hydrochloride

Verapamil (B) See Section 5.1.2.3 Calcium Channel Blockers
5.1.6 ANTI-CONGESTIVE HEART FAILURE
5.1.6.1 Anti-Aldosterone / Renin Angiotensin (RAA) modulator
SPIRONOLACTONE

This agent is most useful in states of mineralocorticoid excess due to either
primary hypersecretion (Conns Syndrome, ectopic ACTH secretion), or to
secondary aldosteronism (liver cirrhosis, chronic sodium loss from chronic diuretic
therapy, aldosterone secreting adrenal adenomas etc). The Randomized Aldactone
Evaluation Study showed that spironolactone reduced the risk of both morbidity
and mortality among patients with severe heart failure. This is probably the diuretic
of choice when non-insulin-dependent diabetes or gout may be present or when
there is fear of their precipitation. Unlike other diuretics, this agent can cause mild,
moderate, or severe hyperkalemia. The risk of hyperkalemia is greatly increased
in the presence of renal disease and with the use of other drugs that reduce
renin, angiotensin II, or increase potassium. Another side effect that is frequently
encountered is gynecomastia which is associated with both the dose and duration
of therapy and is normally reversible upon discontinuation of the drug.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
METABOLIC: most common side effects - hyperkalemia and hyperchloremic
metabolic acidosis; GIT: anorexia, nausea; CNS: headache, drowsiness, lethargy,
ataxia, mental confusion, fever; GUT: azotemia, menstrual irregularity, decreased
libido and impotence in males; OTHERS: painful gynecomastia
DRUG INTERACTIONS:
1. Increased risk of hyperkalemia when combined with ACE inhibitors and
indomethacin
2. Aspirin reduces natriuretic effect of spironolactone.
3. Concomitant use of other diuretics (e.g., loop diuretics, thiazides)
produces synergistic effect and prevents hypokalemic effect of these other
diuretics.
DOSAGE AND ADMINISTRATION:
A: Initial dose of 50 to 100 mg/d PO once daily or div q4-6h. Treatment should
be continued at least 2 wk to ensure maximum diuretic effect. Subsequent
dosage should be adjusted according to the patient’s response. In severe
forms of hyperaldosteronism, the initial dose can start with 100 mg/d and
incrementally increased to 400 mg/d.
CH: 1.5-3 mg/kg/d div q6-12h, PO
PREPARATIONS:
Oral: 25 mg, 50 mg, and 100 mg tablet

5.1.6.2 Diuretics
FUROSEMIDE

Furosemide is another loop diuretic. The onset of action is fast, occurring
within 1 h. A particular advantage is that increasing doses exert an increasing
diuresis before the “ceiling” is reached (high-ceiling diuretic). Acute IV infusion
may relieve dyspnea associated with left heart failure even before diuresis
ensues because of initial venodilation and preload reduction. Plasma half-life
is 1.5 h; duration of action is 4-6 h which may necessitate frequent doses if
sustained diuresis is needed. When 2 daily doses are needed, they should
be given in the morning and mid-afternoon to obviate nocturia and to protect
against excessive volume depletion. If increasing oliguria and anuria occur
in patients with progressive renal disease, furosemide should be stopped.
Cases of tinnitus and reversible or irreversible hearing impairment have been
reported. Usually, reports of ototoxicity have been associated with rapid
injection of the drug, concurrent condition of renal failure, when given in very
high doses and concomitant use of aminoglycoside, ethacrynic acid, or other
ototoxic drugs. In premature neonates with respiratory distress syndrome,
injection within the first few wk of life may increase the risk of persistent
patent ductus arteriosus.
See also Section 6.0 Diuretics
374

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 20 to 80 mg, PO, single daily dose preferably, in the morning; dose may be
titrated and given in div doses q6-8h. Therapy should be individualized
according to patient response to gain maximal therapeutic response at
the minimal dose needed. In patients unable to take oral medication: 20
to 40 mg, single dose IM or IV; may be repeated q6-8h. depending on
response. Continuous furosemide infusion is generally not recommended
for the treatment of hypertension but may be given in severe cases of
fluid overload with poor renal response at the initial dose of 1 mg/min and
titrated to maintain diuresis. Therapy should be individualized according
to patient response to gain maximal therapeutic response at the minimal
dose needed.
IN, CH: Start with 2 mg/kg/dose, PO; if diuretic response is not achieved,
increase dose by 1-2 mg/kg q6-8h. after the initial dose; max of 6 mg/kg
with an interval of at least 2 h between doses. By slow IV, 1 mg/kg with
close supervision; if the diuretic response is not sufficient, increase dose
by 1 mg/kg given no sooner than 2 h after the previous dose until the
desired diuretic effect is achieved (max of 6 mg/kg/dose).
PREPARATIONS:
Oral: 20 mg, 40 mg, and 80 mg tablet
Inj: 10 mg/mL, 2 mL ampul (IM. IV)
���
10 mg/mL, 25 mL ampul (IV infusion)

Bumetanide

A powerful loop diuretic with rapid onset and short duration of action which
selectively inhibits NaCl reabsorption in the ascending loop of Henle. Its effects
are very similar to those of furosemide as both have powerful sodium and
potassium losing capacity. Bumetanide1 mg has a diuretic potency equivalent
to 40 mg of furosemide. A combined diuretic effect is obtained by the addition of
a thiazide diuretic. It is most effective as an antihypertensive agent in patients
with evidence of fluid overload (e.g.,patients with concomitant congestive
heart failure, hepatic and renal disease including nephrotic syndrome or acute
non-cardiogenic pulmonary edema). Compared to furosemide, renal toxicity
is more pronounced and combination with other nephrotoxic drugs such as
aminoglycosides should be avoided. High doses in renal failure have produced
myalgia so that the dose should not exceed 4 mg/d when the glomerular
filtration rate is below 5 mL/min. Patients allergic to sulfonamides may also be
allergic to bumetanide.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS:
See Furosemide in Section 6 .0 Diuretics.
PREGNANCY RISK CATEGORY: C
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DOSAGE AND ADMINISTRATION:
A: 1 mg/d single dose given in the morning; a 2nd and 3rd dose may be given
q4h, to a max of 10 mg/d in refractory cases. An intermittent dosing
schedule: dose is given q other d or q 3-4 d PO as the safest and most
effective for the continued control of hypertension with edema. Those with
GI absorption difficulties or in those where oral intake is impractical, the
initial dose is 1-2 mg IM or IV over a period of 1-2 min. If the response to
the first dose is insufficient, a 2nd and 3rd dose may be given q2-3h (not
to exceed 10 mg/d). Parenteral treatment should be terminated and oral
treatment be started as soon as possible.
For the control of hypertension in patients with fluid retention (e.g.,nephrotic
syndrome, renal disorders etc.): 2-5 mg as diluted in 500 mL of solutions
with 5% dextrose, normal saline, or lactated ringer’s solution, by continuous
IV infusion within 30-60 min. The solutions should be used within 24 h of
preparation.
IN, CH: 0.01-0.02 mg/kg/dose PO, IV, IM; if needed, may be repeated at
intervals of 6-12 h.
PREPARATIONS:
Oral: 1 mg tablet
Inj.: 500 mcg/mL, 4 mL ampul (IM, IV)

5.1.6.3 Digitalis
DIGOXIN (2) See Section 5.1.1.1 Cardiac Glycoside
5.1.6.4 Angiotensin Converting Enzyme (ACE) Inhibitors
See Section 5.1.3.5 ACE Inhibitors

CAPTOPRIL See Section 5.1.3.5 ACE Inhibitor
ENALAPRIL See Section 5.1.3.5 ACE Inhibitors
5.1.6.5 Combined Alpha and Beta Blocker
CARVEDILOL

A racemic mixture in which nonselective beta-adrenoreceptor blocking activity
is present in the S(-) enantiomer and alpha-adrenergic blocking activity is present
in both R(+) and S(-) enantiomers at equal potency.
Pharmacokinetics: Absolute oral bioavailability - approximately 25% to 35%;
protein binding - more than 98%; apparent mean terminal elimination half-life
of carvedilol generally - 7-10 h; extensively metabolized through aromatic ring
oxidation and glucuronidation by CYP2D6 and CYP2C9 and to a lesser extent
CYP3A4, 2C19, 1A2, and 2E1.
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The Carvedilol Prospective Randomized Cumulative Survival trial
[COPERNICUS] showed highly significant positive effects in decreasing total
mortality as well as total mortality plus all-cause hospitalization in patients with
heart failure.
INDICATIONS:
1. Congestive heart failure
2. Hypertension
3. Angina pectoris
CONTRAINDICATIONS:
Hepatic impairment
See Section 5.1.2.2 Beta-Adrenoceptor Blockers
PRECAUTION:
Renal insufficiency.
PREGNANCY RISK CATEGORY: C in 1st trimester, and D in 2nd and 3rd trimesters
ADVERSE REACTIONS:
As with other beta-blockers; see Section 5.1.2.2 Beta Adrenoceptor Blockers
DRUG INTERACTIONS:
1. Food reduces absorption.
2. Pharmacodynamic interactions as with other beta blockers
3. Pharmacokinetic interactions with inducers, inhibitors or other substrates
of the metabolizing enzymes
4. See Section 5.1.6.5 Combined Alpha and Beta Blocker.
DOSAGE AND ADMINISTRATION:
A: For hypertension, initial dose of 12.5 mg once daily PO, increased after two
days to 25 mg once daily depending on response.
For angina pectoris, initial dose of 12.5 mg is given 2x/d PO, increased after
two days to 25 mg 2x/d.
For heart failure, initial dose is 3.125 mg 2x/d PO, gradually increased to
the maximum tolerable dose (not to exceed 25 mg 2x/d in patients with
severe heart failure or in those weighing less than 85 kg). Left ventricular
dysfunction following myocardial infarction. Initial dose is 6.25 mg 2x/d,
increased gradually to a target dose of 25 mg 2x/d.
PREPARATIONS:
▼Oral: 6.25 mg and 25 mg tablet
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5.1.6.6 Beta Blockers
METOPROLOL (B) (cardioselective/no ISA) See Section 5.1.2.2 Beta-Adrenoceptor Blockers

Bisoprolol
WARNING
Abrupt withdrawal may exacerbate angina and rebound hypertension.
Bisoprolol may cause sudden death
Bisoprolol produces negative chronotropic effect and minimal change in
stroke volume. Pharmacokinetics: absolute bioavailability after a 10 mg oral dose
of bisoprolol fumarate is about 80%; absorption is not affected by the presence
of food; 30% bound to serum proteins. Plasma elimination half-life is 9-12 h and
is slightly longer in elderly patients; eliminated equally by renal and non-renal
pathways. Not metabolized by CYP2D6.
The Cardiac Insufficiency Bisoprolol Study (CIBIS I, II, III) showed that
bisoprolol was effective in CHF and first therapy with this drug is non-inferior to
enalapril first therapy.
INDICATIONS:
1. Hypertension
2. Angina
3. Heart failure
PRECAUTION:
Hepatic or renal insufficiency may necessitate lower dose and slower titration.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
See Section 5.1.2.2 Beta Adrenoceptor Blockers
DRUG INTERACTIONS.
Pharmacodynamic interactions are the same as for the other beta-blockers.
DOSAGE AND ADMINISTRATION:
A: For hypertension or angina pectoris, 5-10 mg PO once daily up to a max
of 20 mg daily.
For heart failure, initial dose of 1.25 mg once daily PO. Gradually
titrated to the maximum tolerated dose and not to exceed 10 mg
once daily.
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PREPARATIONS:
Oral: 2.5 mg and 5 mg tablet (as fumarate)

5.2. ANTI-HYPERTENSIVES

Hypertension is a major risk factor for cerebrovascular accidents and
cardiovascular events. In western countries, cardiovascular, peripheral vascular
and cerebrovascular diseases rank as leading causes of death and account for
millions of dollars in medical expenses. Cardiac and vascular diseases are now
in the top ten causes of mortality and morbidity in the Philippines. The aggressive
control of BP is seen as one of the most important measures to decrease the
incidence and prevalence of these diseases. Fortunately, the medical field is armed
with effective antihypertensive agents that may be used to control hypertension.
Hypertension is defined as any elevation of BP, whether systolic or diastolic, above
the normal. The definition of normal has changed throughout the years. The Joint
National Committee 7 has classified BP as follows.
The BP is based on the averages of two or more readings taken at each of two
or more visits after an initial screening.
Studies have shown that elderly people benefit from anti-hypertensive treatment
when their BP is high. The severity of hypertension dictates how aggressive the BP
needs to be lowered and therefore dictates the antihypertensive regimen that needs
to be given. The old step-care therapy, although useful in milder hypertension has
given way to a more liberal approach in the pharmacologic treatment of hypertension.
Life style modification (cessation of smoking, regular exercise and weight reduction)
is still encouraged. Diet rich in vegetables, low dairy and saturated fats can lower
BP. If pharmacologic intervention is necessary, treatment can generally be started
with any of the following: a diuretic, beta-blocker, calcium channel blocker, ACE
inhibitor or an angiotensin 2 receptor blocker. Centrally acting antihypertensive
agents are generally reserved as a second or third line drug for those who need
multiple drug regimen. The choice of drug depends on the presence of co-morbid
factors like microalbuminuria, obesity, dyslipidemia and end-organ damage like
LVH, LAD, mitral insufficiency, PVD, TIA, or CVA.
Table 5-1. 7th Joint National Committee (JNC-VII)16
Classification of BP for adults Age 18 years and older
Category

Systolic (mm Hg)

Normal

<120

Prehypertension

Diastolic (mm Hg)
and 		

<80

120-139

or 		

80-89

Stage I

140-159

or		

90- 99

Stage II

≥160		

or		

≥ 100

HYPERTENSION
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Before any drug is begun, persistence of the patient’s hypertension should
be ascertained by multiple measurements over at least a few weeks, preferably
at home and at work, unless the blood pressure is more than 180/110 mmHg
as to mandate immediate therapy. Life style modification should be standard in
all hypertensive patients, particularly weight reduction for the obese, adequate
exercise and moderate dietary sodium restriction.

5.2.1 Diuretics
WARNING
Excessive use of diuretics can lead to fluid and electrolyte disturbance
with serious consequences. Frequent monitoring of the patient’s fluid
and electrolyte status is recommended.
Diuretics are a group of anti-hypertensive drugs that act on the different parts
of the kidney promoting diuresis by various mechanisms. This reduces the effective
circulating blood volume which helps in the short term control of hypertension. Over
the long term, diuretics rely more on vasodilatation. Diuretics have been used for
more than 40 years by the medical profession in the control of hypertension. This
group of anti-hypertensive drugs, together with the beta-blockers, have a long track
record of efficacy and safety. Their impact is seen in the dramatic decline in mortality
and morbidity associated with hypertension, mainly from the decrease in stroke
rate (hypertensive intracerebral bleed) associated with uncontrolled hypertension.
Thiazides are one of the most useful diuretics for treating hypertension. They
are moderately effective when used alone and counteract the fluid retention
caused by other groups. In patients with poor kidney function, loop diuretics (e.g.,
furosemide) are more effective. When potassium wasting cannot be controlled by
simpler methods (e.g., dietary potassium supplementation and sodium restriction),
potassium sparing diuretics (e.g., spironolactone, triamterene, amiloride) are used.
Indapamide has also been found to also have potassium and glucose sparing
effects and may be useful.
See Section 6.0 Diuretics.
INDICATIONS:
1. Acute and maintenance therapy of hypertension, especially in patients
with evidence of fluid retention
2. Loop diuretics are especially valuable in alleviating pulmonary edema in
patients with concomitant congestive heart failure or in maintaining urine
output in patients with acute renal failure.
3. Hypertensive patients who are obese, salt-sensitive, elderly and have
congestive heart failure
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CONTRAINDICATIONS:
1. Patients with oliguria or anuria and having renal edema from poor renal
function
2. Electrolyte imbalance such as in hypokalemia (especially during early
myocardial infarction), thiazide diuretics may precipitate arrhythmias
3. Ventricular arrhythmias and concomitant therapy with proarrhythmic
drugs
4. Evidence of dehydration or hypotension
5. Hypersensitivity reactions
6. Relative contraindications relate to specific drug profile (e.g., potassiumsparing diuretics - spironolactone should not be used in patients with
hyperkalemia or those prone to hyperkalemia like patients with renal
dysfunction).
PRECAUTIONS:
1. It is now recognized that diuretics also have a substantial effect on the
metabolism of patients. Care should be taken in giving diuretics to those
with lipid disorders, metabolic disorders, and renal disorders as they
may exacerbate the underlying conditions. Monitoring of the important
metabolic parameters may be necessary (e.g., serum electrolytes, uric
acid concentration).
2. Monitor BP response, fluid status, and electrolytes in patients with comorbid diseases especially those taking other anti-hypertensive drugs and
cardio-tonic agents such as digitalis. Diuretics have additive effects with
other antihypertensive therapy
3. Overzealous use of any diuretic is dangerous in hepatic cirrhosis, borderline
renal failure or CHF.
4. They can cross placental barrier and cause neonatal jaundice.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: depletion of potassium (except for potassium
sparing diuretics), magnesium, and sodium, impaired glucose tolerance,
hyperlipidemia, hyperuricemia, metabolic alkalosis; GUT: impotence, interstitial
nephritis; GIT: vomiting, diarrhea, jaundice, acute necrotizing pancreatitis;
CNS: lethargy, headache, dizziness; GYNE: amenorrhea, post-menopausal
bleeding; OPHTHALMOLOGIC: blurred vision; OTIC: tinnitus; DERMATOLOGIC:
photosensitivity, generalized dermatitis; IMMUNOLOGIC: sulfonamide-type immune
side-effects; CVS: vasculitis; RESPIRATORY: pneumonitis; HEMATOLOGIC:
hemolytic anemia, thrombocytopenia, agranulocytosis, leukopenia; OTHERS:
gynecomastia
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DRUG INTERACTIONS:`
1. Alcohol, barbiturates, muscle relaxants or narcotics may interact with
thiazide diuretics and increase orthostatic hypotension.
2. They may potentiate the effects of other antihypertensive drugs.
3. Thiazides are sulfonamides that share cross-reactivity with other members
of this chemical group.
4. Steroids and estrogen (contraceptive pills) may cause salt retention and
antagonize the action of thiazide diuretics.
5. Indomethacin and NSAIDs blunt the response of thiazides and may need
dose modification.
6. Antiarrhythmic agents that prolong the QT interval including sotalol
may precipitate torsade de pointes in the presence of diuretic-induced
hypokalemia.
7. The nephrotoxic effects of certain antibiotics like aminoglycosides may be
potentiated by diuretics.
8. Probenecid and lithium may block thiazide effects by interfering with
thiazide excretion in the urine. Thiazide diuretics also interact with lithium
by impairing its renal clearance and thus increases the risk of lithium
toxicity.

HYDROCHLOROTHIAZIDE

This drug is a moderately potent and most useful diuretic for treating
hypertension. Its main action is the inhibition of the NaCI reabsorption in the distal
convoluted tubules of the kidney. It also has some inhibitory activity on carbonic
anhydrase. Maximal antihypertensive effects are usually seen at doses lower
than those that produce maximal diuretic effect. Major indications for its use
include hypertension, congestive heart failure, nephrolithiasis due to idiopathic
hypercalciuria and diabetes insipidus. The possibility of exacerbation or activation
of systemic lupus erythematosus has been reported with thiazide diuretics.
See Section 6.0 Diuretics.
DOSAGE AND ADMINISTRATION:
A: For hypertension, 12.5-25 mg once daily, PO; Dose finding studies
for chlorthalidone indicate that doses above 25 mg/d produce more
adverse effects with no added antihypertensive benefit. Since dosing for
hydrochlorothiazide is similar with chlortalidone, it would be more prudent
to use the same recommendations.
IN, CH: 2-3.5 mg/kg/d div q12h, PO. There were no dose finding studies
in children. This recommendation is based on manufacturer’s
recommendations. Doses above 25 mg per day is not recommended.
PREPARATIONS:
Oral: 25 mg and 50 mg tablet
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Indapamide

This drug is a sulfonamide belonging to the indoline group with a thiazidelike diuretic action. Part of its anti-hypertensive action might be due to peripheral
vasodilation with little or no effect on cardiac output, rate or rhythm. It is indicated in
the treatment of hypertension alone or in combination with other antihypertensive
agents. In congestive heart failure, it has little advantage over the well-tried diuretics
Some studies suggest that activation or exacerbation of SLE may occur but the
mechanism is unknown. There are also some suggestions that microalbuminuria
may be reduced in diabetic patients but there is no good comparison with the other
proven regimens.
See Section 5.2.1 Diuretics.
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: Start with 2.5 mg/d, PO taken preferably in the morning; dose is adjusted to
achieve maximum effect but doses of 5 mg or more provide little additional
antihypertensive effect. If the antihypertensive response is not satisfactory
after 1-3 mo, changing or combining with other antihypertensive agents
should be considered.
PREPARATIONS:
Oral: 1.5 mg SR tablet; 2.5 mg tablet

5.2.2 Anti-Adrenergics

The sympathetic system is recognized as having a major role in the pathogenesis
of hypertension. Catecholamines play a role in a variety of physiologic and
pathophysiologic responses that lead to hypertension. Anti-adrenergic drugs are a
group of drugs that antagonize the various peripheral or central adrenoceptors and
can therefore control catecholamine or centrally dependent hypertension and even
modulate hypertension that is not totally catecholamine or centrally dependent.
This group has found clinical use and benefit for a long time. Its wide range of
efficacy has proven useful in the control of all degrees of hypertension.

5.2.2.1 Adrenoceptor Blockers

The clinically useful adrenoceptor-blockers for the control of hypertension have
been classified into alpha and beta subtypes.

5.2.2.1.1 Alpha Adrenoceptor Blockers
WARNING
May produce reflex stimulation of the sympathetic system resulting in
tachycardia and may provoke acute coronary attacks in patients with
known significant coronary artery disease or with angina pectoris and
giddiness.
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Alpha adrenoceptor blockers affect both the arteries and veins, especially the
non-selective type, and can effectively block the peripheral vasoconstricting effects of
catecholamines. The antagonistic interaction with the receptor may be reversible or
irreversible. Reversible inhibitors may dissociate from the receptors and their effects
depend on their half-life. Irreversible inhibitors may not dissociate from the receptors
and their effect may persist long after the drug has been cleared from the plasma.
In some cases, restoration of tissue responsiveness after extensive α-blockade may
depend on the re-synthesis of new α-receptors. The alpha adrenoceptor blockers
have the propensity to activate compensatory mechanisms (e.g.,tachycardia, salt
and water retention) which tend to antagonize the antihypertensive action of the
drug and may even be deleterious in many patients.
INDICATIONS:
Acute and maintenance therapy of hypertension
Benign prostatic hyperplasia and hypertrophy
CONTRAINDICATIONS
1. Evidence of dehydration or hypotension
2. Anatomic, mechanical cardiovascular obstruction (e.g., aortic stenosis).
3. Hypersensitivity reactions
PRECAUTIONS:
1. Significant coronary artery disease and angina pectoris
2. Significant liver disorder
3. BP is reduced more in the standing position than in the supine position.
This may cause postural hypotension.
4. A number of patients, especially those who are salt and/or water depleted,
may exhibit a sudden, drastic drop in standing BP after the first dose - “the
first dose effect”. The reason is unclear and occurrence is unpredictable. A
test dose and titration is advised.
5. Increased intracranial pressure
6. Pregnancy and lactation
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Most of the adverse reactions are the result of direct extension of the drug’s
therapeutic effect. These include CVS: postural hypotension, palpitation, syncope;
CNS: dizziness, headache, vertigo, depression, nervousness, hallucination and
lassitude; PNS: paresthesia; GIT: nausea, dry mouth; GUT: urinary frequency,
incontinence, impotence, priapism; RESPIRATORY: epistaxis; OPHTHALMOLOGIC:
blurred vision, reddened sclera; OTIC: tinnitus; DERMATOLOGIC: pruritus and
rash
DRUG INTERACTION:
Additive effect with other antihypertensives
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Prazosin

A potent alpha receptor antagonist which is highly selective for alpha-1
receptors and with relatively low affinity for alpha-2 receptors which partially
explains the relative absence of tachycardia. It dilates both peripheral veins and
arterial systems and has a half-life of about 3 h. The “first dose syncope”, which
may be due to venodilation and therefore decreased preload, may occur and is
especially likely when there is no LV failure or during co-therapy with nitrates or
potent diuretics. It is therefore advised that the first dose be low and taken at
night. Subsequent dose changes should be gradual. Sharp increases in dose can
lead to syncope. Nonspecific side effects include drowsiness, lack of energy, nasal
congestion, and depression. Tachycardia is not common but in some patients may
precede syncope. Positive antinuclear factors may develop without clinical lupus.
DOSAGE AND ADMINISTRATION:
A: An initial dose of 1 mg should first be given in the evening with monitoring
for the possible “first dose hypotensive effect”; increase to 2-10 mg once
daily, PO if no adverse effect is seen; dosage should be slowly adjusted
for maximum therapeutic effect and may reach 20 mg/d div doses. Doses
higher than 20 mg/d do not usually improve efficacy
CH: Initial test dose: 0.005 mg PO to assess the patient’s initial response, then
0.1 mg/kg/d div q6h PO
PREPARATION:
Oral: 1 mg tablet (as hydrochloride)

Terazosin

Another reversible alpha-1-selective antagonist similar to prazosin but with a
longer half-life (about 9-12 h) that is effective in hypertension and is also beneficial
for benign prostatic hypertrophy probably by partial reversal of smooth muscle
contraction in the enlarged prostate and by relieving bladder neck hypertonus. The
major hazard is hypotension if the initial dose is too high; same precautions should
be taken as with prazosin.
DOSAGE AND ADMINISTRATION:
A: 1 mg at bedtime PO as starting dose for all patients to minimize the potential
for the first dose hypotensive effect; dose may be slowly increased until
the desired BP is obtained. Usual recommended dose is 2-10 mg once
daily, PO; however some patients may require doses as high as 20 mg/d.
Doses higher than 20 mg/d do not provide further BP improvement.
PREPARATIONS:
Oral: 1 mg, 2 mg, and 5 mg tablet (as hydrochloride)
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5.2.2.1.2 Beta Adrenoceptor Blockers
WARNING
1.

2.

3.
4.
5.

The non-selective type can produce severe life threatening
bronchospasm in patients who have hyperreactive airways (e.g.,
bronchial asthma); cardioselective beta blockers also show this
propensity in a dose-dependent fashion.
May worsen pre-existing cardiac conduction abnormalities (e.g.,
Sick Sinus Syndrome of the brady-tachycardia or bradycardia
type) or produce hemodynamically significant bradycardia or heart
blocks
May worsen active, pre-existing peripheral vascular disease by
rendering unopposed the alpha adrenoceptor-mediated peripheral
vasoconstriction
May precipitate hypertensive crisis in patients with pheochromocytoma
if given without adequate alpha blockade
Sudden removal of beta blockers after prolonged therapy may
precipitate ischemic events (withdrawal or rebound syndrome).

Drugs in this category share the common feature of antagonizing the effect
of catecholamines at beta adrenoceptors hence they have negative inotropic,
dromotropic, and chronotropic effects. Most beta blockers in clinical use are pure
antagonists. However, a few of them have partial agonist properties (causing
partial activation of the receptor but less than that caused by the full agonists
such as epinephrine and isoproterenol). Another major difference among many
antagonists is their relative affinity for beta-1 and beta-2 receptors (selective vs.
non-selective) which may have important clinical implications. In contrast to alpha
adrenoceptor blockers, beta blockers have found usefulness in a wide variety of
clinical situations.
INDICATIONS:
1. Acute and maintenance therapy of hypertension, particularly in patients
with significant coronary artery disease especially post-infarct patients
with good left ventricular function and angina pectoris
2. Angina pectoris
3. Myocardial infarction without severe conduction abnormalities
4. Low dose for compensated ischemic cardiomyopathy and thyrotoxic heart
disease
5. Congestive heart failure
CONTRAINDICATIONS:
1. ABSOLUTE CONTRAINDICATIONS: hypotension, severe bradycardia,
high degree heart block, overt heart failure and/or evidence of severe
cardiac dysfunction; severe asthma or bronchospasm; severe depression
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2.

(avoid propranolol); active peripheral vascular disease or Raynaud’s
phenomenon with gangrene, skin necrosis, pain at rest, severe or
worsening claudications and hypersensitivity reactions.
RELATIVE CONTRAINDICATIONS: treated heart failure; Prinzmetal’s
angina (unopposed alpha-mediated coronary spasm); in combination with
high doses of other agents that depress the sinoatrial or AV node; patient
unreliability; mild asthma, bronchospasm or chronic airway disease (use
agents with cardioselectivity plus β-stimulants); insulin- requiring diabetes;
renal failure and other disorders; pregnancy; lipid disorders; obstructive
sleep apnea

PRECAUTIONS:
1. It is now recognized that beta blockers have substantial effects on the
metabolism of patients. Careful monitoring should be done, especially
if given with diuretics and in those with lipid disorders and diabetes as
they may exacerbate the underlying condition. Monitoring of the important
metabolic parameters may be necessary.
2. Patients undergoing anesthesia
3. Abrupt withdrawal after prolonged beta blockade may provoke an acute
coronary syndrome or ischemic attack as well as rebound hypertension.
Abrupt withdrawal is discouraged. Gradual discontinuation of therapy is
preferred and the patient should be covered by other antihypertensive or
anti-ischemic regimen.
4. In patients with Raynaud’s phenomenon, propranolol is particularly harmful;
however, low dose propranolol and metoprolol under well supervised,
controlled situations have prospectively been shown not to exacerbate
primary Raynaud’s phenomenon
5. Increased intracranial pressure
6. Pregnancy and lactation
7. Has additive effect with other antihypertensive therapy
8. Recent studies show that paradoxically, low-dose beta blocker therapy
may be beneficial for some patients with chronic CHF because of
“downregulation” and “uncoupling” of the receptors. Carvedilol and
extended-release metoprolol succinate are 2 beta blockers currently
approved in the United States for the treatment of patients with heart
failure.
9. Except for nadolol, beta blockers can reduce renal blood flow.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
The adverse reactions of beta blockers are mainly due to three major
mechanisms: (1) smooth muscle spasm (bronchospasm and cold extremities), (2)
exaggeration of the cardiac therapeutic actions (bradycardia, heart block, excess
negative inotropic effect) and (3) central nervous system penetration (insomnia,
depression). Other reactions include fatigue (mechanism unclear), reduced
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exercise capacity, and impotence.
See Section 5.1.2.2 Beta Adrenoceptor Blockers
DRUG INTERACTIONS:
1. May have additive effects when combined with other antihypertensive
drugs especially catecholamine depleting drugs (e.g., reserpine)
2.
Insulin requirement in diabetic patients may be increased,
decreased or unchanged
3. Epinephrine may blunt the effects of beta blockers and vice versa especially
when giving epinephrine in cardio-pulmonary resuscitation or anaphylaxis

ATENOLOL (B) (cardioselective/no ISA)

See Section 5.1.2.2 Beta Adrenoceptor Blockers

METOPROLOL (B) (cardioselective/no ISA)

See Section 5.1.2.2 Beta Adrenoceptor Blockers.

PROPRANOLOL (B) (non-cardioselective/no ISA)
See Section 5.1.2.2 Beta Adrenoceptor Blockers.

5.2.2.2 Adrenergic Neuron Blockers
WARNING
Can cause sedation, mental depression and interfere with activities that
require constant attention or concentration.
Adrenergic neuron blockers lower BP by preventing the normal physiologic
release of norepinephrine from post-ganglionic sympathetic neurons. Many prevent
uptake or replace norepinephrine causing gradual depletion of norepinephrine
stores in the nerve endings. The local pressor auto-regulatory mechanism of the
central and peripheral tissues is modulated so that vasodilation and decreased
sympathetic tone predominate. The effect of low but clinically effective doses
resembles those of centrally acting agents. Blood pressure is lowered in both
supine and standing positions, postural hypotension is mild and the sympathetic
reflexes remain largely intact.
INDICATIONS:
Acute and maintenance therapy of mild to moderate hypertension
CONTRAINDICATIONS:
1. Patients with Parkinson’s disease or patients actively treated for psychiatric
conditions with centrally acting drugs
2. Patients with peptic ulcer disease or a history of peptic ulcer disease
3. Hypotension and hypersensitivity reactions
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PRECAUTIONS:
1. Since these drugs lower BP by preventing the normal physiologic release
of norepinephrine from post-ganglionic sympathetic neurons, interaction
with many drugs that have sympathomimetic effects or have their main
action in the central nervous system (brain) may occur specially with drugs
that block the catecholamine uptake process or displace amines from
their terminals (i.e., cocaine, amphetamines, tricyclic antidepressants,
and phenothiazines) which may attenuate the antihypertensive effect of
adrenergic neuron blockers.
2. If central manifestations occur or if severe mental depression develops,
these drugs should be stopped.
3. Increased intracranial pressure
4. Pregnancy, lactation
5. Has additive effect with other antihypertensive therapy.
6. May precipitate hypertensive crisis in patients with pheochromocytoma
because of initial sudden displacement and release of catecholamines.
7. Caution should be observed when using these agents during periods that
require alertness and concentration like driving a vehicle.
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. Drugs that block the catecholamine uptake process or displace
amines from the nerve terminals like cocaine, amphetamines, tricyclic
antidepressants, phenothiazines, and phenoxybenzamine may attenuate
the antihypertensive effect of adrenergic neuron blockers.
2. May exaggerate the hypertensive effects of sympathomimetic amines like
phenylpropanolamine.
ADVERSE REACTIONS:
These drugs readily enter the brain and may cause symptoms due to the
depletion of cerebral amine stores; CVS: postural hypotension, hypotension
after exercise; CNS: sedation, mental depression, lassitude, nightmares and
parkinsonism symptoms; GIT symptoms mainly from unopposed parasympathetic
effect on gastric motility and secretion such as diarrhea, hyperacidity and cramps.

Reserpine

This is an alkaloid extracted from the plant Rauwolfia serpentina. Reserpine
blocks the Mg++ and ATP dependent reuptake and storage of biogenic amines in
the aminergic transmitter vesicles in the whole body especially in the hypothalamic
level of the central nervous system resulting in the depletion of norepinephrine,
dopamine and serotonin in both the central and peripheral neurons. These effects
appear irreversible and the depletion of the peripheral amines probably accounts
for much of the beneficial antihypertensive effects of reserpine. Onset and offset
of action are slow and measured in weeks. A low dose of 0.05 mg/d provides
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almost all of its antihypertensive action with fewer side effects. Reserpine has
antihypertensive, bradycardic, and tranquilizing properties.
INDICATION:
Acute and maintenance therapy of hypertension
CONTRAINDICATIONS:
1. Active peptic ulcer disease and ulcerative colitis
2. Hypotension, hypersensitivity reaction
3. Mental depression especially suicidal tendencies
PRECAUTIONS:
1. May increase gastric acid secretion and motility; hence should be used with
caution in patients with a history of peptic ulcer disease or GI disorder.
2. Pregnancy, lactation
3. Has additive effect with other antihypertensive therapy
4. Arrhythmias, epilepsy or history of mental disorder, and hyperreactive
airway disease
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. May have additive effects when combined with other antihypertensive
drugs.
2. Central nervous system manifestation may be heightened with concomitant
use of alcohol, antihistamines, and sympathomimetics.
ADVERSE REACTIONS:
CVS: bradycardia with hypotension, angina, arrhythmia; GIT: vomiting, diarrhea,
nausea, GI hypersecretion and increased motility, anorexia, increased salivation,
dry mouth; HEMATOLOGIC: thrombocytopenia; DERMATOLOGIC: pruritus, rash,
flushing of skin; GUT: dysuria, impotence, decreased libido; CNS: mental depression,
dull sensorium, syncope, paradoxical anxiety, excessive sedation, nightmares,
headaches, dizziness; RESPIRATORY: dyspnea, epistaxis; OPHTHALMOLOGIC:
optic atrophy, uveitis, glaucoma, blurred vision, miosis, ptosis; OTIC: deafness;
ENDOCRINE: non-puerperal lactation; MUSCULOSKELETAL: muscle aches;
OTHERS: hypothermia
DOSAGE AND ADMINISTRATION:
A: PO, initial dose, 50 to 100 mcg, up to 500 mcg once daily for around 2
weeks, subsequently reduced to the lowest dose necessary to maintain
the response
maintenance dose, 100 to 250 mcg daily, not to exceed 500 mcg
PREPARATION:
Oral: 125 mcg tablet
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5.2.2.3 Centrally Acting Anti-Hypertensives (Alpha-2 Agonist)
WARNING
Can cause sedation, mental depression and interfere with activities that
require constant attention or concentration.
Centrally acting sympatholytic antihypertensive drugs reduce sympathetic
outflow from vasopressor centers in the brain stem but allow these centers to retain
or even increase their sensitivity to baroreceptor control. The reduced sympathetic
activity produces antihypertensive effect.
INDICATION:
Acute and maintenance therapy of mild to moderate hypertension.
CONTRAINDICATIONS:
1. Active liver disease
2. Pheochromocytoma
3. Porphyria
4. Hypotension and hypersensitivity reactions
PRECAUTIONS:
1. Kidney or liver dysfunction, history of liver disease or mental dysfunction/
depression
2. Acute withdrawal after prolonged treatment may cause rebound
hypertension or hypertensive crisis (especially with clonidine).
3. Increased intracranial pressure
4. Pregnancy and lactation
PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
1. May have additive effects when combined with other antihypertensive
drugs
2. May enhance the CNS depressant effects of alcohol, barbiturates, or other
sedatives
3. May produce profound bradycardia if combined with β-blockers or cardiac
glycosides
4. Tricyclic antidepressant drugs may reduce the effectiveness of centrally
acting antihypertensive drugs.
ADVERSE REACTIONS:
CNS: drowsiness, depression, psychic effects, impaired mental acuity,
nightmares, nervousness, agitation, headache, insomnia, vivid dreams,
restlessness, anxiety, visual and auditory hallucination, lightheadedness, vertigo,
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extrapyramidal signs; CVS: orthostatic hypotension, palpitation, tachycardia,
bradycardia; DERMATOLOGIC: rash, pruritus, IMMUNOLOGIV: urticaria,
angioneurotic edema; GIT: dry mouth, nausea, vomiting, anorexia; ENDOCRINE:
weight gain, gynecomastia, sexual function disorders, lactation associated with
increased prolactin secretion; OTHERS: weakness, malaise, edema and nasal
stuffiness

Clonidine
WARNING
Rebound hypertension may occur after abrupt discontinuation; taper
dose over 5-7 d before stopping the drug. Causes drowsiness in the
elderly.
A 2-imidazoline derivative that exerts a central alpha-2 adrenoceptor agonist
activity in the medulla of the brain. The drug reduces sympathetic and increases
parasympathetic tone resulting in BP lowering and bradycardia. Clonidine also
binds to a non-adrenoceptor site - the imidazoline receptor, which also has
antihypertensive effects. BP lowering results from the reduction of cardiac output
due to decreased heart rate and reduction of peripheral vascular resistance with
rare occurrence of postural hypotension. Side effects are centrally mediated and
dose-dependent. The drug should not be given to patients with mental depression
and should be withdrawn if depression occurs during therapy.
DOSAGE AND ADMINISTRATION:
A: Initial dose is 75 mcg 2x/d, PO; elderly patients generally need lower doses:
75 mcg at bedtime may suffice. The dose is slowly adjusted q 2-12 d until
a maximum of 450 mcg/d in div doses, to achieve optimal BP control.
In severe hypertension or hypertensive crisis, parenteral clonidine may be
given as a continuous infusion with dose titration for optimal BP control.
An alternative is to dilute 1 ampul in 10 mL of physiologic saline and
to slowly infuse (not less than 15 min) which may be repeated 3-4x/d
(q6-8h).
CH: 5-10 mcg/kg/d div q8-12h PO; dose titrated upward to desired effect (max
25-900 mcg/kg/d)
PREPARATIONS: (as hydrochloride)
Oral: 75 mcg and 150 mcg tablet
Inj.: 150 mcg/mL, 1 mL ampul (IV)

Methyldopa

Methyldopa is an analogue that needs to be metabolized by the liver to
produce the active metabolite methyldopamine and alpha-methylnorepinephrine.
Alpha-methylnorepinephrine replaces norepinephrine in the nerve granules in both
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the pre- and post-adrenoceptors. Upon release, they activate the alpha-receptors
in the brain (most probably the alpha-2-receptors) which results in a decreased
sympathetic and an increased parasympathetic activity leading to a lowering of
BP. Positive direct Coomb’s test develops in 10-20% of patients; positive indirect
Coomb’s test, liver dysfunction and fever occur less frequently.
DOSAGE AND ADMINISTRATION:
A: Initially, 250 mg 2-3x/d PO; some patients, especially the elderly, may
need a lower dose (i.e., 125 mg 2x/d). The dose should be adjusted to
attain optimal BP control. Maintenance therapy generally ranges from 500
mg to 1500 mg/d in 2-4 div doses.
CH: Initially 10 mg/kg/d div q6-12h PO; decrease or increase dose at intervals
of 2 d until adequate response (max 65 mg/kg/d).
PREPARATIONS:
Oral: 125 mg and 250 mg tablet

5.2.3 Direct Vasodilators
WARNING
Overzealous use of direct vasodilators may induce hypotension and/or
compensatory tachycardia which may be deleterious to patients with
concomitant unstable angina, myocardial infarction, severe coronary
artery disease, aortic stenosis or a dissecting aortic aneurysm.
Direct vasodilators are a group of drugs that act on the peripheral vascular bed
producing Fa by various mechanisms. They generally produce both venodilation
which decreases preload and arteriolar dilation which decreases afterload. The
BP control is a direct result of one or the combination of decreased preload and
peripheral resistance. Because the sympathetic system is intact, vasodilator therapy
does not cause orthostatic hypotension or sexual dysfunction but compensatory
mechanisms may be activated that tend to oppose the antihypertensive effects of
the drugs.
INDICATION:
Mild to severe hypertension
CONTRAINDICATIONS:
1. Severe tachycardia and heart failure in the presence of high cardiac
output.
2. Anatomic, mechanical cardiovascular obstruction (e.g., aortic stenosis).
3. Dissecting aneurysm
4. Hypotension or hypersensitivity reactions
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PRECAUTIONS:
1. Renal or hepatic impairment
2. Cerebrovascular disease or Increased intracranial pressure
3. Pregnancy, lactation
4. Coronary artery disease or acute or recent myocardial infarction
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
The adverse reactions are mainly due to the vasodilator effect of these
drugs that stimulate compensatory sympathetic mechanisms. CVS: tachycardia,
hypotension, postural hypotension, palpitations, exacerbation of pre-existing
coronary artery disease; CNS: headaches, dizziness, drowsiness; GIT: as
nausea; HEMATOLOGIC: agranulocytosis (occasionally); MUSCULOSKELETAL:
arthralgia, joint swellings; GUT: deterioration of renal function
DRUG INTERACTIONS:
1. May have additive eftects when combined with other antihypertensive
drugs
2. MAO inhibitors generally potentiate the vasodilating effects of these group
of drugs.

GLYCERYL TRINITRATE (1) (nitroglycerin)
See Section 5.1.2.1 Nitrates

PREPARATIONS:
Inj: 1 mg/mL, 5 mL, 10 mL, and 25 mL ampul (IV)
50 mL vial (IV infusion) (especially with unstable angina)

HYDRALAZINE

This drug is a hydrazine derivative that enters the vascular smooth muscle and
dilates arterioles but not veins in a manner that remains uncertain. It may also have
some indirect positive inotropic effect causing marked increase in cardiac output.
Another advantage is that this drug lowers serum cholesterol and LDL-cholesterol
while raising HDL-cholesterol. After IV administration onset of action is immediate
while onset is 15-20 min after IM; half-life of about 2-4 h but clinical effects appear
to persist longer than do blood concentrations possibly because hydralazine is
avidly taken up by the arterial wall. It is metabolized via acetylation in the liver
and fast acetylators.(e.g.,most Asians) need a dose about 25% higher than slow
acetylators.
Side effects include sodium and fluid retention (because of renin release) that
may necessitate diuretic therapy. The tachycardia and positive inotropic effect
seen with this drug may also exacerbate or precipitate significant coronary artery
symptoms and should be used with caution in these patients. It may produce a
lupus-like syndrome which occurs more often in slow acetylators and should not
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be used in patients with systemic lupus erythematosus (SLE). Polyneuropathy and
drug fever are rare side effects.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 5.2.3 Direct Vasodilators
DOSAGE AND ADMINISTRATION:
A: Starting with 10 mg 3x/d or 4x/d PO for the first 2-4 d increasing to 25 mg 4x/
d 4 d from start of therapy. On the second wk and the succeeding
wk of therapy, the dose may be increased to 50 mg 3-x/d if BP is not
satisfactory. In some resistant cases, a total of 300 mg/d in div doses
may be needed to control hypertension.
For emergency reduction of hypertension (should be done with adequate
monitoring, preferably in a hospital setting) 20 to 40 mg may be given
IM or by slow IV push and may be repeated as necessary for optimal
BP control. For Filipinos, rapid and adequate BP control has been
observed using 5-10 mg slow IV push. A continuous infusion may be
used in some instances at a starting dose of 0.5 mg/min gradually
increasing until adequate control is achieved.
CH: Initially 0.75 mg/kg/d div q6h PO; increase progressively until desired
response or daily max dose of 7.5 mg/kg/d is reached. For emergency
reduction of hypertension, 0.15 mg/kg/dose IM or slow IV push;
repeat prn q 30-90 min up to daily dose of 3.6 mg/kg/d; switch to oral
administration if condition permits.
PREPARATIONS: (as hydrochloride)
Oral: 10 mg, 25 mg and 50 mg tablet
Inj.: 20 mg/mL, 1 mL ampul (IV, IM)

SODIUM NITROPRUSSIDE (1, 2)
WARNING
1.
2.

BP reduction is rapid and dose-dependent with risk of sudden
hypotensive circulatory failure.
Thiocyanate metabolite may accumulate causing cyanosis,
metabolic acidosis and seizures after prolonged therapy.

This drug is a powerful, parenterally administered vasodilator that dilates
both the arterial and venous vessels through the release of nitric oxide and/or the
direct stimulation of guanylate cyclase which results in the increase of intracellular
cyclic GMP thus reducing intracellular calcium leading to vascular smooth muscle
relaxation. It has no effect on the autonomic or central nervous system. It is a
complex of iron, cyanide groups and a nitroso moiety and is rapidly metabolized by
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the red blood cell releasing cyanide. Cyanide in turn is metabolized into thiocyanate
which is eliminated by the kidneys. Nitroprusside rapidly lowers BP with effects
disappearing within 1-10 min of discontinuation and should be used in a setting
where acute emergency care and constant BP monitoring can be provided (e.g.,
ICU setting). In aqueous solution, it is sensitive to and deactivated by light. The
most serious toxicity is the accumulation of cyanide and/or thiocyanate which
may occur during prolonged infusion or in the presence of renal insufficiency.
Continuous infusion should be limited to 48-72 h to avoid poisoning (serum levels
>10 mg/mL) manifested as fatigue, nausea, disorientation, psychosis, muscle
spasms, and convulsions. Other side effects include delayed hypothyroidism and
methemoglobinemia and increased intracranial pressure thru dilation of cerebral
vessels.
DOSAGE AND ADMINISTRATION:
A, CH: Starting dose should be 0.1-0.3 mcg/kg/min as a continuous infusion
using infusion pump with gradual increase of the dose until satisfactory
control is achieved or the max dose of 10 mcg/kg/min is reached.
The usual effective dose for adults and children is 1-3 mcg/kg/min.
Prolonged infusion beyond 48-72 h is not encouraged because of the
possibility of thiocyanate and cyanide poisoning especially in patients
with hepatic and renal dysfunction.
To prepare a solution of sodium nitroprusside containing 0.1 mg/mL, dissolve
50 mg of sodium nitroprusside in 2-3 mL 5% Dextrose in Water and transfer
to 500 ML 5% Dextrose in Water; administer by continuous infusion using
a microdrip regulator or an infusion pump that allows precise regulation
of flow. Sodium nitroprusside is sensitive to light and is inactivated by
light. Care should be exercised in preparing the solution and appropriate
protection against sunlight exposure (i.e., cover the solution bottle and tubing
with tinfoil) during infusion.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 5.2.3 Direct Vasodilators
DOSAGE AND ADMINISTRATION:
A, CH: Starting dose should be 0.1-0.3 mcg/kg/min as a continuous infusion
using infusion pump with gradual increase of the dose until satisfactory
control is achieved or the max dose of 10 mcg/kg/min is reached.
The usual effective dose for adults and children is 1-3 mcg/kg/min.
Prolonged infusion beyond 48-72 h is not encouraged because of the
possibility of thiocyanate and cyanide poisoning especially in patients
with hepatic and renal dysfunction.
To prepare a solution of sodium nitroprusside containing 0.1 mg/mL, dissolve
50 mg of sodium nitroprusside in 2-3 mL 5% Dextrose in Water and transfer
to 500 mL 5% Dextrose in Water; administer by continuous infusion using
a microdrip regulator or an infusion pump that allows precise regulation
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of flow. Sodium nitroprusside is sensitive to light and is inactivated by
light. Care should be exercised in preparing the solution and appropriate
protection against sunlight exposure (i.e., cover the solution bottle and
tubing with tinfoil) during infusion.
PREPARATIONS:
Inj.: 50 mg powder ampul (IV infusion)

5.2.4 Calcium Channel Blockers
WARNING
1.
2.

Short-acting calcium channel blockers belonging to the
dihydropyridine group have been shown to be more deleterious if
given to patients with acute MI at dosages >30 mg/d.
All calcium channel blockers have some degree of negative inotropic
effect and may, in excessive doses or in combination with other
drugs, produce myocardial depression especially after myocardial
infarction.

Calcium channel blockers are a group of drugs that block the voltage dependent
calcium channel inhibiting the availability of intracellular calcium to interact with the
myosin complex of smooth muscles. This action leads to relaxation of the smooth
muscle allowing a decrease in peripheral resistance which leads to BP lowering.
Calcium channel blockers as a whole exhibit negative inotropic and chronotropic
effects because of their inhibitory action on cardiac myocytes and on the sino-atrial
and atrio-ventricular nodes. However, the predominance of one effect compared
to the other determines the overall clinical effect of the drug (e.g., more peripheral
dilation compared to negative inotropic effect ultimately translates clinically into an
increase in cardiac output and decreased BP as afterload is reduced).
There are three classes of calcium channel blockers that are clinically useful,
namely a) the dihydropyridine group (prototype is nifedipine), b) the phenylalkylamine
group (prototype is verapamil), and c) the benzothiazepine group (prototype
is diltiazem). Clinically and in general, the dihydropyridines exhibit powerful
vasodilatory effects with minimal negative inotropic and chronotropic effects while
the phenylalkylamines have powerful negative chronotropic and inotropic effects
with mild peripheral vasodilatory effect. The benzothiazepines lie somewhere in
between the two groups.
INDICATIONS:
1. Acute and maintenance therapy of hypertension
2. Angina Pectoris especially of the vasospastic type
CONTRAINDICATIONS:
1. These are usually specific to the class of calcium channel blockers being
used and the type of preparation being prescribed. Generally, calcium
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2.

channel blockers are contraindicated in patients who are hypotensive and
hypersensitive to the drug and in instances of MI with heart failure or poor
LV function.
In acute myocardial infarction, the dihydropyridine group of calcium channel
blockers especially the short acting formulations are contraindicated
at doses greater than 30 mg/d. Several prospective studies (STOP-2,
ACTION, CAMELOT) have reported that calcium antagonists exert a
beneficial effect on morbidity and mortality in myocardial infarction and
CHF due to dilated cardiomyopathy.

PRECAUTIONS:
1. Hypotension, poor cardiac function if being given with other cardiodepressant drugs
2. Liver failure
3. Pregnancy and lactation
4. Severe aortic stenosis or mechanical obstruction (fixed or dynamic) to LV
outflow
5. Pre-existing abnormalities in the sinoatrial and/or atrioventricular node
6. Increased intracranial pressure
7. Glaucoma
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
The most important adverse reactions reported for the calcium channel blockers
are direct extensions of their therapeutic action.
CVS: CHF, cardiac depression, cardiac arrest, bradycardia, atrio-ventricular
block, hypotension palpitations; GIT: nausea, constipation, CNS: headache,
dizziness, sedation; DERMATOLOGIC: rash; OTHERS: flushing, edema, gingival
hyperplasia, tiredness
DRUG INTERACTIONS:
1. Has additive effects with concomitant use of other antihypertensive drugs
2. Cimetidine generally increases the plasma level and effect of calcium
channel blockers.
3. May decrease the plasma level of quinidine.
4. May enhance the effects of β-blockers and digitalis.

NIFEDIPINE (B)
WARNING
Short acting preparations may be deleterious in patients with acute
myocardial infarction at doses greater than 30 mg/d.
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Nifedipine is the prototype of the dihydropyridine group of calciurn channel
blockers. In the fast-acting capsule form, it rapidly produces peripheral vasodilation
to relieve severe hypertension (especially when taken sublingually) and to terminate
attacks of coronary spasm by binding to the α1-subunit (N sites) thereby blocking the
voltage dependent L-type calcium channel. However, the rapid peripheral dilation
leads to rapid reflex adrenergic activation and tachyphylaxis as well as stimulation
of the renin-angiotensin system (RAS). Such intermittent adrenergic activation
may explain why the short-acting dihydropyridines have had undesirable long-term
effects of aggravating CHF and worsening mortality after MI. The introduction of
truly long-acting compounds or the extended-release formulation of nifedipine has
led to substantially fewer side effects, including headache, palpitations, and ankle
edema caused by pre-capillary dilation which may not respond to diuretics.
DOSAGE AND ADMINISTRATION:
A: 5-10 mg q8h, PO; dose can be titrated upwards after a week in increments
of 10 mg to as high as 20-30 mg q8h or q6h for optimal control of
hypertension. For rapid relief of severe hypertensive emergency, a 5-10
mg capsule may be administered sublingually (the gelatin capsule may
be pricked and the liquid contents squeezed out into the sublingual area
for rapid absorption). Care and constant monitoring should be done as
the BP may drop rapidly. Associated tachycardia indicates poor response
to subsequent oral doses. The long acting tablet is preferred for gradual
control of BP because of its better trough to peak ratio profile and better
compliance; treatment is usually initiated with a 20-30 mg dose once daily
and may be increased to 2x/d after 1-2 wk if the BP remains very high.
CH:
For hypertensive emergency: 0.25-0.5 mg/kg/dose administered
q6-8h; contents of gelatin capsule may be placed sublingually for immediate
onset of action.
PREPARATIONS:
Oral: 20 mg and 30 mg SR tablet

Amlodipine

This drug acts primarily on peripheral vascular beds and have little effect on
cardiac muscle contraction or AV conduction. Pharmacokinetics: Bioavailability of
60-65%; plasma protein binding of 97.5%; terminal plasma half-life of 35-50 h;
metabolized in the liver. Not dialyzable.
INDICATIONS:
1. Hypertension
2. Angina
CONTRAINDICATIONS/PRECAUTIONS/DRUG INTERACTIONS
See Section 5.2.4 Calcium Channel Blockers.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
Same as those with nifedipine.
CNS: headaches, CVS: postural dizziness, palpitation, tachycardia, ankle
edema; DERMATOLOGIC: rash; OTHERS: flushing and fatigue
DOSAGE AND ADMINISTRATION:
A: 5-10 mg daily
PREPARATIONS: (as besylate)
Oral: 5 mg, 10 mg, and 20 mg tablet

Felodipine (B)

A member of the dihydropyridine group of calcium channel blockers; more
vascular selective than nifedipine and is given at 2.5-5 mg 1-2x/d. As monotherapy
it is as effective as nifedipine and is also as effective when combined with betablockers. Side effects are derived from its action and include flushing, dizziness,
nausea, palpitations, headache, rash, tiredness, sedation, and other manifestation
of peripheral vasodilation.
INDICATIONS/ CONTRAINDICATIONS/PRECAUTIONS/ ADVERSE
REACTIONS/ DRUG INTERACTIONS:
See Section 5.2.4 Calcium Channel Blockers.
DOSAGE AND ADMINISTRATION:
A: Initially, 5 mg once daily, PO; titrated slowly to 10 mg once daily. The usual
maintenance dose is 5-10 mg once daily. Elderly patients should start with a
smaller dose at 2.5 mg once daily, slowly adjusted until BP is controlled.
PREPARATIONS:
Oral: 2.5 mg, 5 mg, and 10 mg ER tablet

Nicardipine

A member of the dihydropyridine group of calcium channel blockers; has many
similarities to nifedipine including the short duration of action. However, it appears
to have less negative inotropic effect than nifedipine and is more specific to vascular
smooth muscle with a relatively greater effect on arterial smooth muscle. It is also
water soluble and light insensitive so that IV administration is possible and easier.
The peak hypotensive effects occur at 1-2 h post-oral dosing and are greater than
at trough blood levels 6-8 h post-dose so that the BP should be checked at both
times. The indications, contraindications and side effects are similar to nifedipine.
Caution should be observed in patients with cerebrovascular accidents with
increased intracranial pressure. See Section 5.2.4 Calcium Channel Blockers.
INDICATIONS/ CONTRAINDICATIONS/PRECAUTIONS/ ADVERSE
REACTIONS/ DRUG INTERACTIONS:
See Section 5.2.4 Calcium Channel Blockers
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DOSAGE AND ADMINISTRATION:
A: Start with 10 mg 3x/d PO and titrate to achieve BP control. The usual
effective doses range from 20-40 mg 3x/d. The 40 mg SR formulation
may be started at 40 mg 1-2x/d; the usual effective dose range of the
SR form is 80 to 120 mg/d in div doses.
For severe hypertension, an initial bolus of 2-7 mg by slow IV push may
be given followed by a continuous infusion using an infusion pump of
10-20 mg in 100 mL to be consumed in 2-4 h. IV infusion should be
stopped and oral treatment started or overlapped as soon as possible
for maintenance when BP is controlled.
PREPARATIONS: (as hydrochloride)
Oral: 10 mg and 20 mg tablet
40 mg SR capsule
▼Inj.: 1 mg/mL, 2 mL and 10 mL ampul (IV) (1)

Nifedipine (B) as above

See Section 5.2.4 Calcium Channel Blockers

PREPARATIONS:
Oral: 5 mg and 10 mg tablet/capsule (restricted use for hypertensive emergency
as sublingual capsule in those < 18 years of age with extreme caution due
to rapid and prolonged fall in BP)

Nimodipine

Nimodipine inhibits cerebral vasospasm and acts primarily on peripheral
vascular beds, particularly cerebrovascular beds. It is highly lipid soluble and is
rapidly absorbed; bioavailability is 13%; peaks in 1 h with an initial half life of 1-2 h
and terminal half-life of 8-9 h; elimination through liver metabolism.
INDICATIONS:
Prevention and treatment of ischemic neurological deficits following aneurysmal
subarachnoid haemorrhage.
PRECAUTIONS:
1. Hepatic insufficiency
2. < 70 kg body weight
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS/ DRUG INTERACTIONS:
See Section 5.2.4 Calcium Channel Blockers.
DOSAGE AND ADMINISTRATION:
A: PO, 60 mg q4h.
IV, 0.5-1 mg/h x 2 h, increased to 2 mg per h with BP precautions.
Total duration should be between 5-14 d.
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PREPARATIONS:
Oral: 30 mg tablet
Inj: 200 mcg/mL, 50 mL vial (IV infusion)
10 mg solution, 50 mL vial for IV infusion (1,2)

5.2.5 Angiotensin Converting Enzyme (ACE) Inhibitor
See Section 5.1.3.5 ACE Inhibitors

CAPTOPRIL See Section 5.1.3.5 ACE Inhibitors.
ENALAPRIL See Section 5.1.3.5 ACE Inhibitors
5.2.6 Angiotensin-2 Receptor Blockers (ARB)

This group of drugs block angiotensin II subtype 1 (AT1) receptor and does not
affect the bradykinin pathway. Therefore it is ideal for those who needs blockade
of the RAA system and yet experienced cough with ACE inhibitors. AT2 receptor,
which seems to be involved in arterial hypertrophy, is not blocked by ARBs. Thus
ARB may decrease left ventricular hypertrophy but not arterial hypertrophy.

Irbesartan

Irbesartan is a specific competitive antagonist of AT1 receptors. The parent
drug is orally active and does not require biotransformation. Pharmacokinetics:
oral bioavailability is 60-80%; peak concentration at 1.5-2 h; serum protein binding
of 90% ; terminal elimination half-life at 11-15 h; metabolized via glucuronide
conjugation and oxidation (CYP2C9).
INDICATIONS:
1. Hypertension
2. Diabetic nephropathy
CONTRAINDICATION:
Hypersensitivity
PRECAUTION:
Renal insufficiency
PREGNANCY RISK CATEGORY: C (first trimester) and D (second and third
trimester)
DOSAGE AND ADMINISTRATION:
A: 150-300 mg PO, once daily
PREPARATIONS:
Oral: 75 mg, 150 mg, and 300 mg tablet
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Losartan
WARNING
Should be discontinued when pregnancy is diagnosed.
Losartan increases uric acid excretion. Pharmacokinetics: bioavailability is 2535%; mean peak concentrations of losartan and its active metabolite are reached
in 1 h and in 3-4 h, respectively. Losartan is metabolized into E3174 (an active
carboxylic acid metabolite which is 10-40X more potent) by CYP2C9 and CYP3A4.
Half life of losartan is 1.5-2 h and that of E3174 is 4-9 h; both are highly protein
bound. Volume of distribution of losartan is 34 L while that of E3174 is 12 L. Effect
of food is negligible.
See Section 5.2.6 Angiotensin-2-Receptor Blockers.
INDICATIONS:
1. Hypertension
2. Diabetic nephropathy
CONTRAINDICATION:
Hypersensitivity
PRECAUTIONS:
1. Hepatic and renal insufficiency
2. Renal artery stenosis
3. Vulnerable groups: No dosage adjustment needed for renal failure and the
elderly. Decrease the dosage in hepatic insufficiency.
4. Medication error
PREGNANCY RISK CATEGORY: C (first trimester) and D (second and third
trimesters)
ADVERSE REACTIONS:
CNS: dizziness, headache; CVS: hypotension, orthostatic hypotension; GUT:
impaired renal function; METABOLIC: hyperkalemia; DERMATOLOGIC: rash,
pruritus; IMMUNOLOGIC: urticaria, angioedema; GIT: elevated liver enzymes;
MUSCULOSKELETAL: myalgia, arthralgia, back pain; RESPIRATORY: respiratorytract disorders; HEMATOLOGIC: neutropenia; OTHERS: fatigue
DRUG INTERACTIONS:
1. Phenobarbital decreases AUC, but has minor clinical significance.
2. Rifampin decreases both AUC and half-life of losartan and E3174. Both
are CYP2C9 inducers.
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DOSAGE AND ADMINISTRATION:
A: 25-100 mg per day, PO.
PREPARATION:
Oral: 50 mg and 100 mg tablet (as potassium salt)
Fixed-Dose Combinations

Enalapril + hydrochlorothiazide

See Section 5.1.3.5 ACE Inhibitors, Section 5.2.1 Diuretics, and Section 6.0
Diuretics.
PREPARATION:
Oral: 20 mg enalapril + 12.5 mg hydrochlorothiazide tablet

▼Irbesartan + hydrochlorothiazide.

See Section 5.2.6 Angiotensin-2-Receptor Blockers, Section 5.2.1 Diuretics,
and Section 6.0 Diuretics.
PREPARATIONS:
Oral: 150 mg Irbesartan + 12.5 mg hydrochlorothiazide tablet
300 mg Irbesartan + 12.5 mg hydrochlorothiazide tablet

▼Losartan + hydrochlorothiazide

See Section 5.2.6 Angiotensin-2-Receptor Blockers, Section 5.2.1 Diuretics,
and Section 6.0 Diuretics
PREPARATIONS:
Oral: 50 mg losartan + 12.5 mg hydrochlorothiazide tablet
100 mg losartan + 25 mg hydrochlorothiazide tablet

5.3 DRUGS FOR BLOOD LIPID DISORDERS
WARNING
Lipid lowering using fibric acids have been associated with more deaths
from non-cardiovascular causes such as increase in suicide deaths and
cancer. Although this is an observation and no cause-and-effect could be
established, caution should be used in aggressive lowering of cholesterol
using these agents.
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Lipid disorders are now accepted as a risk factor for atherosclerosis and
coronary artery disease. Studies have established a direct relationship between the
concentration of cholesterol and the occurrence of atherosclerosis. At this time, it
is well recognized that treatment of dyslipidemia is necessary to prevent and lower
the incidence of atherosclerosis, coronary artery disease and pancreatitis.
The results of secondary prevention randomized trials in lipid lowering have
shown a reduction in all-cause mortality, cardiovascular mortality and morbidity.
It has also been shown to be very effective in the primary prevention of coronary
artery disease. Because of these trials, aggressive lipid lowering is advocated.
Lipid lowering is mainly achieved by life style modification alone or in
combination with drugs or surgery. The drugs that lower lipids are generally
classified depending on their mode of action. These include HMG co-enzyme A
reductase inhibitors, fibric acid derivatives, bile acid binding resins, among others.
The National Cholesterol Education Program (NCEP) Adult Treatment Panel III
(ATP III) recommends a target LDL-C of 100 mg/dL for secondary prevention and
for those with coronary heart disease risk equivalent. Women of child bearing age
and who may become pregnant in the future should be warned of the potential
harm to the fetus during pregnancy.
INDICATIONS:
1. Treatment of primary or secondary lipid disorders
2. Secondary prevention of coronary artery disease
3. Primary prevention in patients at high risk for coronary artery disease
CONTRAINDICATIONS:
1. Hepatic or severe renal dysfunction including biliary cirrhosis
2. Hypersensitivity
3. Children less than 7 yr old
PRECAUTIONS:
1. Laboratory studies should be done to ascertain that the lipid levels
are consistently abnormal and the risk stratification of the patient is
ascertained.
2. Before initiating pharmacologic therapy, life style modification should first
be tried which includes diet, appropriate exercise, weight loss in obese
patients and control of co-morbid diseases like diabetes mellitus and
hypothyroidism. If it is not successful, pharmacologic therapy is added.
3. The decision to treat an individual child should be based on the level of
plasma LDL, the family history, and the child’s age. No data is available for
prolonged treatment of those below 18 yr old.
4. Drug treatment of hyperlipidemia should be avoided in women who are
likely to become pregnant or lactating. Women of child bearing age and
who may become pregnant in the future should be told of the potential
harm to the fetus during pregnancy.
5. Difficult-to-treat cases should be referred to a specialist experienced in
treating lipid disorders such as an endocrinologist or a cardiologist.
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PREGNANCY RISK CATEGORY: X
DRUG INTERACTIONS:
1. May interact with anticoagulants making bleeding more probable.
Frequent monitoring of the bleeding parameters and liver function is
recommended.
2. Fibric acid derivatives may interact with HMG coenzyme A reductase
inhibitors to produce myositis and rhabdomyolysis with consequent renal
failure.
ADVERSE REACTIONS:
GIT: dyspepsia, abdominal pains, appendicitis, diarrhea, nausea, vomiting,
steatorrhea, constipation, gall stone formation, cholecystitis, abnormal liver
function tests, taste perversion; DERMATOLOGIC: eczema, rash; CNS: vertigo,
headache; PNS: hyposthesia, hypersthesia, paresthesia; MUSCULOSKELETAL:
rhabdomyolysis, myositis, myopathy; HEMATOLOGIC: mild anemia, leukopenia,
thrombocytopenia, and bone marrow hypoplasia; OTHERS: fatigue
Mixed Dyslipidemia

PRAVASTATIN (1)

An HMG coenzyme A (HMG CoA) reductase inhibitor; acts as a competitive
inhibitor of the HMG CoA enzyme and thus prevents the first step in sterol
biosynthesis. It induces the expression of LDL and VLDL receptors in the liver
leading to plasma clearance of these substances. They are useful alone or in
combination with bile acid binding resins or niacin in the treatment of various types
of dyslipidemia especially those with combined elevations of total cholesterol,
triglycerides and LDL. Pravastatin showed benefits in terms of cardiac events in
both primary and secondary prevention trials and the effects were also seen in
elderly individuals. It has a moderate effect in reducing the risk of stroke.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
GIT: mild elevation of liver enzymes; MUSCULOSKELETAL: myopathy
elevation of creatine kinase
Toxicities may increase with concurrent use of ciclosporin, fibric acid derivatives,
erythromycin and probably niacin.
DOSAGE AND ADMINISTRATION:
A: 10-20 mg once daily at bedtime, PO; may be increased to 40 mg once daily
as needed. Elderly patients generally respond well with 20 mg once daily
or less.
PREPARATION:
Oral: 10 mg and 20 mg tablet (as sodium salt)
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SIMVASTATIN (1)

Simvastatin is another inhibitor of HMG CoA reductase. It primarily decreases
LDL-C although it can also decrease triglycerides and increase HDL-C. Has an
active beta-hydroxyacid metabolite. Metabolized by CYP3A4; half-life of the active
beta-hydroxyacid metabolite is 1.9 h. Simvastatin was shown to be beneficial in
patients with known coronary artery disease and in diabetic patients.
INDICATIONS:
1. Treatment of primary or secondary lipid disorders.
2. Secondary prevention of coronary artery disease.
3. Primary prevention in patients at high risk for coronary artery disease
PRECAUTIONS:
1. Hepatic and renal insufficiency
2. Concomitant intake of ciclosporin, fibric acid derivatives, or nicotinic acid.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
GIT: increases in serum-aminotransferase concentrations, hepatitis, dysgeusia,
pancreatitis; CNS: headache, dizziness, insomnia; OPHTHALMOLOGIC: blurred
vision; DERMATOLOGIC: skin rashes; IMMUNOLOGIC: hypersensitivity reactions,
MUSCULOSKELETAL: myopathy; GUT: acute renal failure.
DRUG INTERACTIONS.
Inhibitors of CYP3A4 can increase the plasma concentration of simvastatin.
DOSAGE AND ADMINISTRATION:
10-40 mg at bedtime, up to 80 mg daily in divided doses.
PREPARATIONS
Oral: 10 mg, 20 mg, and 40 mg tablet
Hypertriglyceridemia

Fenofibrate (1)

Fenofibrate primarily decreases the triglycerides although it can increase HDLC and decrease LDL-C. It is best taken with food; hydrolyzed to active metabolite
fenofibric acid and then glucoronidated. Plasma elimination half-life is about 20 h.
It is not removed by hemodialysis.
Fenofibrate reduced the total cardiovascular events but did not show difference
in total mortality.
INDICATION:
Hypertriglyceridemia
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PRECAUTIONS:
1. Renal insufficiency
2. Pancreatitis
3. Hypersensitivity
4. Concomitant HMG CoA reductase inhibitor may potentiate myopathy /
rhabdomyolysis and lead to acute renal failure.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT:
gallstone
formation,
increased
liver
aminotransferase;
MUSCULOSKELETAL: myopathy; DERMATOLOGIC and NEUROLOGICAL:
disorders
DRUG INTERACTIONS:
Reduce dose of any concomitant oral anticoagulants.
DOSAGE AND ADMINISTRATION:
A: 67-200 mg per day.
PREPARATIONS:
Oral: 67 mg, 100 mg, 200 mg capsule, micronized

Gemfibrozil (1, B)

Gemfibrozil appears to increase the activity of lipoprotein lipase and decreases
serum triglycerides and very low density lipoprotein (VLDL) cholesterol, and
increases high density lipoprotein (HDL) cholesterol. It is primarily indicated for the
treatment of hypertriglyceridemia in which VLDL predominate and in some cases
of mixed dyslipidemia where both total cholesterol and triglycerides are elevated.
While modest decrease in total and low density lipoprotein (LDL) cholesterol may
be observed, treatment of patients with elevated triglycerides due to Type IV
hyperlipoproteinemia results in a rise in LDL cholesterol. LDL cholesterol levels in
Type IIb patients with elevations of both serum LDL-cholesterol and triglycerides
are, in general, minimally affected. However, gemfibrozil usually increases HDLcholesterol significantly in this group. Gemfibrozil also increase concentrations
of high density lipoprotein (HDL) subfractions HDL2 and HDL3 , as well as
apolipoproteins A1 and A2.
In the primary prevention component of the Helsinki Heart study, in which
4081 male patients between the ages 40 and 55 were studied in a randomized,
double-blind, placebo-controlled fashion, gemfibrozil therapy was associated with
significant reductions in total plasma triglycerides and a significant increase in
HDL-cholesterol. Over the 5-year study period, the gemfibrozil group experienced
a 1.4% absolute risk reduction in serious coronary events (sudden cardiac deaths
plus fatal and nonfatal myocardial infarctions) when compared to placebo. There
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was no significant difference in terms of death from all cause. The Veterans Affairs
HDL Cholesterol Intervention Trial (VA-HIT) showed that gemfibrozil, by raising
HDL and lowering triglycerides, even without lowering LDL, was able to reduce the
rate of coronary events.
PRECAUTIONS:
Use with caution in patients with biliary tract disease or in those at high risk for
gallstone formation such as obese women.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: skin rashes; GIT: elevated liver enzymes, gallstone
formation; CVS: arrhythmias; MUSCULOSKELETAL: myopathy; METABOLIC:
hypokalemia; HEMATOLOGIC: decrease in hematocrit and white blood cell count
DRUG INTERACTIONS:
1. Gemfibrozil potentiates the action of coumarin.
2. The risk of myopathy is increased when given together with an HMG
coenzyme, a reductase inhibitor.
DOSAGE AND ADMINISTRATION:
A: Initially start with 1200 mg/d PO in div doses. 300 mg 4x/d or 600 mg
2x/d may be administered. However, it has been noted that in Filipinos,
a relatively smaller dose may be given which will achieve a comparative
amount of reduction. Hence 600 mg once daily may be initially given and
can be increased to 2x/d if the desired reduction is not satisfactory. A
recent study shows that the 900 mg once daily dose has the same effect
as the 600 mg 2x/d dose.
PREPARATIONS:
Oral: 300 mg, 600 mg, and 900 mg capsule

5.4 DRUGS USED IN SHOCK

Shock may be defined as a state of profound and widespread reduction in
the effective delivery of oxygen and other nutrients to tissues which first leads to
reversible and then, if prolonged, irreversible cellular injury. The causes of shock
can be generally classified into cardiogenic shock, extra-cardiac obstructive shock,
oligemic shock, and distributive shock.
PRECAUTIONS:
1. The definitive treatment of shock should be done in an intensive care
system; however, the initial management of shock should not be delayed
because of the absence of this facility.
2. The use of fluid to hydrate the patient may lead to fluid overload if not
monitored especially in patients with poor cardiovascular status. A central
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3.
4.

5.

venous line and if necessary, a pulmonary catheter for measuring fluid
status may be necessary.
Monitor electrolyte status.
Monitor cerebral function, pulmonary function, hematologic parameters
and renal function to determine the presence of ARDS, renal failure,
multiple organ failure and disseminated intravascular coagulation (DIC)
which is common in uncontrolled shock.
Supportive cardiotonic and vasoactive drugs may precipitate arrhythmias.

5.4.1 ANAPHYLACTIC SHOCK

Anaphylactic shock is a form of distributive shock where there is life-threatening
anaphylactic response to a specific antigen that the individual is sensitized to. The
hallmark of the anaphylactic reaction is the rapid onset of manifestations (within
sec to min) after introduction of the antigen. The immune response cascade is put
in motion and vasoactive substances, cytokines, histamine, bradykinin, etc. are
released most of which are vasodilatory in action. The reaction redistributes fluid
from the vascular compartment into the areas of inflammatory response most of
which is in the extracellular and interstitial spaces. The maldistribution of blood
flow is evidenced by lactic acidemia despite a high cardiac output and probably
results from circulating mediators with either dilating or constricting properties
causing inappropriate dilatation in some vascular beds and constriction in others.
The net effect is that body fluid accumulates outside the intravascular space so
that the effective circulating volume is depleted leading to hypotension and shock.
Anaphylactic shock requires the removal of the substance that caused the immune
response and supportive measures before irreversible cellular injury occurs.

CORTICOSTEROIDS (parenteral)

The corticosteroids are indicated in most life threatening anaphylaxis to
prevent recurrence of anaphylaxis in “biphasic” anaphylactic reaction and in
severe asthma either as a manifestation or as a complicating factor in anaphylaxis.
Glucocorticoids are advocated in anaphylactic shock, because of its diverse actions
in the inflammatory response which is dominant in anaphylaxis. The membrane
stabilizing property and the direct immune inhibitory action is of great benefit in
the control of most of the manifestations of anaphylactic shock (e.g., edema,
histamine release, etc.). However, supportive action with fluids and cardio-active
drugs is still necessary to prevent outright cardiovascular collapse. See Section 8.3
Corticosteroids.
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EPINEPHRINE (1,2) (adrenaline)
WARNING
1.

2.
3.

4.

5.
6.

Large dose or accidental IV injection of epinephrine can cause sharp
rise in BP which may cause cerebral hemorrhage and pulmonary
edema because of peripheral vascular constriction together with
cardiac stimulation, fatal arrhythmias or myocardial infarction
especially in patients with coronary artery insufficiency.
It may induce angina in patients with significant coronary artery
disease.
Although epinephrine is the first line drug for anaphylaxis, its
pharmacologic actions are short-lived. Follow-up with antihistamines,
systemic glucocorticoid, bronchodilators (if wheezing) and
other supportive measures (O2 and IV fluids) immediately after
epinephrine has been given.
Although commercial preparations frequently contain sodium
metabisulfite as additive which by itself can cause allergic reaction,
this should not deter epinephrine use in life threatening anaphylaxis
as alternatives to epinephrine may not be as efficacious or
satisfactory in reversing anaphylaxis.
Repeated injections can cause necrosis as a result of vascular
constriction at injection site. Tissue necrosis may also occur in the
extremities, kidneys and liver.
It may cause syncope characterized by pallor, loss of consciousness
and tachycardia in children.

A sympathomimetic drug acting on both alpha-1 and alpha-2 and beta-1 and
beta-2 receptors, epinephrine is a very potent vasoconstrictor, cardiac stimulant
and bronchial muscle relaxant; extremely useful in the treatment of anaphylaxis
when given SC or IM; with rapid onset of action and short duration of action as it is
rapidly metabolized by catechol-O-methyltransferase (COMT).
INDICATIONS:
1. Anaphylaxis/anaphylactoid reactions
2. Cardiac arrest
3. Asthma as complication or manifestation of anaphylaxis
CONTRAINDICATIONS:
No absolute contraindication in life threatening anaphylactic/anaphylactoid
reactions where there are no alternatives that are more efficacious.
1. Shock (other than that from anaphylaxis)
2. Organic heart disease, cardiac dilatation, arrhythmias
3. Organic brain damage or cerebral atherosclerosis
4. Angle-closure glaucoma
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5.

During general anesthesia with chloroform, trichlorethylene, or cyclopropane, and to be used cautiously with other halogenated hydrocarbon anesthetics such as halothane.

PRECAUTIONS:
1. Caution in patients with heart disease, hypertension, hyperthyroidism,
diabetes mellitus, elderly individuals, pregnant women, and children with
weight of < 30 kg.
2. Caution in patients on tricyclic antidepressants and monoamine oxidase
inhibitors; also in patients taking drugs that may sensitize the heart to
arrhythmias, e.g., digitalis, diuretics and quinidine.
3. Avoid rapid bolus injections with IV route during emergency. IV infusion is
reserved for refractory hypotension due to anaphylactic shock.
4. EKG monitoring for possible myocardial ischemia or arrhythmias. Monitor
also vital signs, blood sugar especially in patients on IV infusion.
5. Caution in patients with Parkinson’s disease; may cause rigidity and
tremor.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: palpitations, tachycardia, arrhythmias, hypertension, pallor, EKG changes
with decrease in T wave amplitude in all leads in normal persons; GIT: nausea,
vomiting; RESPIRATORY: respiratory difficulty; CNS: dizziness, tremor, headache,
apprehension, nervousness, anxiety; METABOLIC: severe metabolic acidosis;
OTHERS: sweating, weakness, tissue necrosis from extravasation
In pregnancy, the drug has been associated with teratogenicity in humans and
has been shown to cause vasoconstriction in human placental blood vessels in vitro.
However, there is still no acceptable substitute for epinephrine in the management
of anaphylaxis in pregnant women.
See Section 5.1.1.2 Adrenergic Agents.
DRUG INTERACTIONS: See Section 5.1.1.2 Adrenergic Agents
DOSAGE AND ADMINISTRATION:
A: 0.3 mg/dose (max 0.5 mg) or 0.3-0.5 mL SC or IM, may be repeated in
15-30 min prn; Epinephrine drip may be given at 0.025-0.1 mcg/kg/min in
recalcitrant shock.
IN and CH: 0.01 mg/kg/dose (max 0.3 mg) SC or IM; may be repeated q15-30
min prn. Epinephrine IV infusion for those requiring repeated injections: 1
mg (1 mL) of 1:1000 dilution, added to 250 mL D5W (4 mcg/mL) infused
initially at a rate of 0.1 mcg/kg and increased gradually to 1.5 mcg/kg/min
to maintain BP.
PREPARATION:
Inj.: 1 mg/mL, 1 mL ampul (IM, SC) (as hydrochloride)
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H1-RECEPTOR ANTAGONISTS (ANTIHISTAMINES) (parenteral)
See Section 8.0 Anti-Allergics

H2-RECEPTOR ANTAGONISTS
See Section 8.0 Anti-Allergics

5.4.2. Cardiogenic/Vascular shock

Cardiogenic shock is a condition where there is severe depression of systolic
cardiac performance leading to hypotension. In this situation, there is intrinsic
myocardial damage preventing the heart from producing adequate cardiac output.
It is different from obstructive extra-cardiac shock where there is obstruction to
blood flow as in severe valvular stenosis (e.g., aortic stenosis) or severe impairment
of ventricular filling (e.g., pericardial effusion with tamponade) where the proper
management is to relieve the obstruction. In cardiogenic shock, the ventricular
systolic function (contraction) is inadequate and systolic arterial pressure falls
below 80 mm Hg, the cardiac index is reduced below 1.8 L/min/m2, and the left
ventricular filling pressure is elevated, generally above 18 mmHg, with or without
pulmonary edema. The patient is usually obtunded and urine output may fall to
20 mL/h and the extremities maybe cold and cyanotic due to massive peripheral
vasoconstriction. The most frequent cause of cardiogenic shock is still myocardial
infarction involving more than 40% of the left ventricle leading to severe reduction
in left ventricular contractility and failure of the left ventricular pump function. Other
causes include acute myocarditis, trauma, prolonged cardiac surgery, and the
depression of myocardial function after resuscitation from sudden cardiac arrest.
Other causes are due to mechanical or structural abnormalities of the heart which
are non-obstructive like severe valvular regurgitation and uncorrected congenital
heart disease which have remodeled the heart causing intrinsic myocardial systolic
dysfunction.

DOBUTAMINE (1,2)

Dobutamine is a synthetic analogue of dopamine and is a beta-adrenergic
agonist. Its major characteristic is that it exerts a potent inotropic effect with
only minimal undesirable side-effects on heart rate and BP. The relative lack of
chronotropic effect is not well understood but is probably because the inotropic
effect is mediated jointly by beta-1 and alpha receptors - the latter causing an
inotropic component that is independent of any chronotropic effect. The proposed
explanation for the relative lack of effect on BP is that the vasoconstrictive alpha-1
mediated effect is offset by beta-2 mediated vasodilation. Dobutamine does not
directly release norepinephrine as does dopamine, nor does it affect the dopamine
receptors. It can be used as an inotropic agent in heart failure to increase
cardiac output while reducing ventricular filling pressures. It may also be used in
selected cases of evolving myocardial infarction with heart failure and low output
without great risk of increasing infarct size or inducing arrhythmias. The potential
disadvantages of dobutamine are: (1) that in severe CHF, the beta receptors may
be downregulated so that dobutamine may not be as effective, and (2) prolonged
therapy with dobutamine itself can cause receptor down-regulation especially after
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72 h.
See also Section 5.1.1 Inotropic Agents.
DOSAGE AND ADMINISTRATION:
A, CH: Start at 2.5 to 10 mcg/kg/min; titrate dose to desired effect up to a max
of 40 mcg/kg/min administered using an IV infusion pump. Doses higher
than 40 mcg/kg/min do not seem to add to its effectiveness. This drug can
be infused for 72 h with monitoring. Beyond 72 h, the effectiveness of the
drug diminishes due to tolerance.
PREPARATIONS: (as hydrochloride)
Inj: 12.5 mg/mL, 20 mL vial (IV)
50 mg/mL, 5 mL ampul (concentrate) (IV infusion)
250 mg vial (IV)
250 mg/250 mL D5W (premixed) (IV)
500 mg/250 mL D5W(premixed) (IV)
1000 mg/250 mL D5W(premixed) (IV)

DOPAMINE (1,2):

Dopamine is a catecholamine-like agent used for therapy of severe heart failure
and cardiogenic shock. Physiologically, it is both the precursor of norepinephrine and
it releases norepinephrine from the store in the nerve endings in the heart. Overall,
dopamine stimulates the heart by both beta and alpha-adrenergic responses and
causes vasodilation through dopamine receptors. At low dose (less than 6 mcg/kg/
min), there is preferential vasodilation of the peripheral blood vessels especially
the renal vessels. At high doses, dopamine causes alpha receptor stimulation and
there is vasoconstriction of the peripheral, mesenteric and renal vessels causing
increased vascular resistance. See Section 5.1.1 Inotropic Agents.
DOSAGE AND ADMINISTRATION:
A, CH: Start at 0.5 to 1.0 mcg/kg/min by IV infusion pump and is raised
until an acceptable urine flow, BP and heart rate response is achieved.
Vasoconstriction begins at a dose of about 10 mcg/kg/min and becomes
marked at higher doses. In cardiogenic shock or acute myocardial
infarction with heart failure, 5 mcg/kg/min of dopamine is enough to give
a maximum increase in stroke volume while renal flow reaches a peak at
7.5 mcg/kg/min. Dopamine must not be diluted in alkaline solutions nor
used with MAO inhibitors. It may aggravate arrhythmia and should be
used with care if there is aortic stenosis.
See Section 5.1:1 Inotropic agents.
PREPARATIONS: (as hydrochloride)
Inj: 20 mg/mL, 5 mL and 10 mL ampul (IV)
40 mg/mL, 5 mL vial/ampul (IV)
80 mg/mL, 5 mL vial (IV)
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200 mg/250 mL D5W (pre-mixed) (IV)
400 mg/250 mL D5W (pre-mixed) (IV)
800 mg/250 mL D5W (pre-mixed) (IV)

EPINEPHRINE (Adrenaline) (1,2)

See Epinephrine in Section 5.4.1 Anaphylactic Shock, Section 5.1.1 Inotropic
Agents and Section 8.4 Adrenergic Agents.

NOREPINEPHRINE (1,2) See Section 5.1.1.2 Adrenergic Agents.
5.4.3 Hemorrhagic/Hypovolemic Shock

Hemorrhagic shock is a state where there is inadequate circulating blood
volume to maintain BP and tissue perfusion leading to cellular damage. This is
caused by massive bleeding from trauma or perforation of a viscus with intraabdominal bleeding or lower or upper GI bleeding. Other causes of hypovolemic
shock are severe dehydration, ruptured aortic aneurysm and hemothorax from
diseases of the lungs such as cancer.
ADVERSE REACTIONS:
Adverse reactions to drugs or blood products used for hypovolemic shock
include hypersensitivity reactions (if not compatible); CVS effects: tachycardia,
vasoconstriction, arrhythmias, fluid overload, high output failure; renal insufficiency
and failure.

BLOOD PRODUCTS AND BLOOD SUBSTITUTES

See Section 11.0 Blood Products and Blood Substitutes

IV FLUIDS

See Section 16.0 Solutions Correcting Water Electrolyte, Acid -Base and
Caloric Disturbances

PLASMA EXPANDERS

See Section 11.1 Plasma Expanders / Substitutes (Colloids)

5.4.4 Septic Shock
ANTIMICROBIALS

See Section 3.0 Anti-infectives

5.5 CHRONOTROPIC AGENTS
ATROPINE (1,2)

Atropine is an anticholinergic (mainly antimuscarinic and at high doses can be
antinicotinic) drug. Absorbed by the GIT and mucous membranes. If no IV access,
may be delivered via endotracheal tube. Crosses blood-brain-barrier and placenta.
Eliminated by both liver and kidneys.
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INDICATIONS:
1. Bradycardia and bradyarrhythmia
2. Asystole
3. Organophosphate toxicity
4. Management of edrophonium, neostigmine or physostigmine induced oral
secretions.
CONTRAINDICATIONS:
1. Prostatic enlargement
2. Paralytic ileus
3. Pyloric stenosis
4. Angle-closure glaucoma
5. Fever
6. Myasthenia gravis
ADVERSE REACTIONS:
ANTICHOLINERGIC: dryness of the mouth, thirst, reduced bronchial secretions,
mydriasis, cycloplegia and photophobia, flushing and dryness of the skin, rashes,
tachycardia, palpitations and arrhythmias, urinary retention, constipation. At toxic
doses, the following adverse effects may appear: hyperthermia, hypertension,
increased respiratory rate, nausea and vomiting, CNS stimulation followed by
depression, coma, circulatory and respiratory failure, and death.
PRECAUTIONS:
1. Children and elderly
2. Diarrhea
3. Those taking other antimuscarinic drugs
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: Bradycardia and asystole. Start at 0.5-1 mg IV or endotracheal. May repeat
every 5 min up to a total of 40 mcg/kg.
PREPARATION
Inj.: 1 mg/mL, 1 mL ampul (IM, IV, SC) (as sulfate)

5.6 DRUGS FOR PERIPHERAL ARTERY OCCLUSIVE DISEASE
ASPIRIN See Section 5.1.3.3 Antithrombotics
▼CLOPIDOGREL See Section 5.1.3.3 Antithrombotics
HEPARIN See Section 5.1.3.2 Anticoagulants
LOW MOLECULAR WEIGHT HEPARIN See Section 5.1.3.2 Anticoagulants
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▼ENOXAPARIN (1,2) See Section 5.1.3.2 Anticoagulants
UNFRACTIONATED HEPARIN (1,2) See Section 5.1.3.2 Anticoagulants
WARFARIN (1,2) See Section 5.1.3.2 Anticoagulants
5.7 DRUGS FOR VENOUS THROMBOSIS/THROMBOEMBOLISM
(ANTICOAGULANT)
HEPARIN See Section 5.1.3.2 Anticoagulants
LOW MOLECULAR WEIGHT HEPARIN See Section 5.1.3.2 Anticoagulants
▼ENOXAPARIN (1,2) See Section 5.1.3.2 Anticoagulants
UNFRACTIONATED HEPARIN (1,2) See Section 5.1.3.2 Anticoagulants
WARFARIN (1,2) See Section 5.1.3.2 Anticoagulants
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6.0 DIURETICS
Drugs used primarily in the management of edema and hypertension and
other clinical conditions involving abnormal electrolyte or water metabolism. They
increase urine flow by promoting net loss of sodium chloride and water, by impairing
their renal tubular reabsorption. Diuretics are usually given early at daytime so that
diuresis does not interfere with sleep.
Diuretics may be grouped into three categories in terms of clinical use:
1. Osmotic diuretics (mannitol)
2. Organic acids (thiazides, loop diuretics and chlorthalidone)
3. Potassium sparing diuretics (amiloride, triamterene and spironolactone).

FUROSEMIDE
WARNING
1.
2.

Patients with hypersensitivity to sulfonamide may exhibit
anaphylactic reaction.
May be ototoxic; particularly if used together with other ototoxic
drugs (e.g., aminoglycosides, vancomycin)

Furosemide is a sulfonamide type of loop diuretic which acts by inhibiting the
reabsorption of Na+ and Cl- in the ascending limb of the loop of Henle and increases
K+ excretion in the distal tubule. H+, Ca++, Mg++ excretion are also increased. Oral
bioavailability is approximately 60%; peak plasma concentration in 60-70 min;
onset of diuretic effect in 30 min to 1 h. After IV administration, diuresis occurs
within 5 min and persists for 2 h. It is 95% protein-bound with elimination half-life
of 30 min in those with normal kidney function and as long as 9.7 h in those with
advanced renal failure. Furosemide and its metabolite are excreted by glomerular
filtration and tubular secretion from proximal tubule.
INDICATIONS:
1. Edema of renal, hepatic, cardiac etiology
2. Hypertension
3. Hypercalcemia and hyperkalemia
4. Pulmonary congestion or edema
CONTRAINDICATIONS:
1. Dehydrated state
2. Hypersensitivity to furosemide or any component.
PRECAUTIONS:
1. Careful assessment of fluid and electrolyte during treatment should be
done.
2. In hepatic cirrhosis rapid alteration in fluid and electrolyte balance may
precipitate hepatic coma.
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3.

Monitor liver function, blood sugar and uric acid during treatment.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: hyponatremia, hypokalemia, hypocalcemia,
hypomagnesemia, hyperuricemia, hyperglycemia and glycosuria;
CVS:
hypotension; OTIC: dose related tinnitus, reversible or permanent deafness; GIT:
nausea, anorexia, vomiting, gastric irritation, diarrhea and constipation
DRUG INTERACTIONS:
1. Hypokalemia induced by furosemide increases the risk of cardiac
glycoside toxicity, prolongs neuromuscular blockade of non-depolarizing
neuromuscular blocking agents (e.g., tubocurarine chloride, gallamine
triethiodide); interferes with hypoglycemic effects of insulin and oral
hypoglycemic agent.
2. Furosemide decreases renal clearance of lithium and aspirin thus
increasing the risk of toxicity.
3. Indomethacin reduces diuretic and hypotensive effect.
4. Increased ototoxicity when combined with aminoglycosides.
DOSAGE AND ADMINISTRATION:
A: 20-600 mg total daily dose
IN, CH: PO, 2 mg/kg/dose; if needed, increase progressively to 3-6 mg/kg/
dose, at intervals of 6-8 h. IV, 1 mg/kg/dose initially; if needed. increase
progressively to 6 mg/kg/dose interval of at least 2 h between doses.
PREPARATIONS:
Oral: 20 mg and 40 mg tablet
Inj.: 10 mg/mL, 2 mL ampul (IM, IV); 10 mg/mL, 25 mL ampul (IV infusion)

HYDROCHLOROTHIAZIDE

This thiazide diuretic acts primarily on the cortical diluting segment of the
nephron by interfering with Na+ transport across renal tubular cell resulting in
Na+, CI-, K+, and water loss. It possesses carbonic anhydrase inhibitory effect.
Pharmacokinetics: rapidly absorbed from GIT with bioavailability of 65-70%; acts
within 1-2 h of oral administration and lasts 12-24 h; plasma half-life of 5 h; crosses
the placenta and is excreted in the milk of lactating mothers; is excreted unchanged
in the urine.
INDICATIONS:
1. Treatment of edema and hypertension
2. Prophylaxis against renal calcium stone formation for those with
hypercalciuria
3. Management of renal diabetes insipidus
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CONTRAINDICATIONS:
1. Hypersensitivity to thiazide and its component
2. Patients with anuria, pregnant women and lactating mother.
PRECAUTIONS:
Patient with renal failure and hepatic insufficiency.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: hypokalemia, hyponatremia, hypercalcemia,
hypochloremia and alkalosis, hyperuricemia, hyperglycemia, glucosuria; GUT:
acute interstitial nephritis; GIT: anorexia, gastric irritation, cholestatic jaundice,
pancreatitis; HEMATOLOGIC: thrombocytopenia
DRUG INTERACTIONS:
1. Enhanced toxicity of digitalis, tubocurarine, lithium, amphetamine,
quinidine
2. Hypokalemia of thiazide is enhanced by glucocorticoid, corticotropin or
carbenoxolone.
3. Probenecid blocks thiazide-induced uric acid retention.
4. Increased risk of NSAID-induced renal failure
5. Cholestyramine binds with thiazide in the GIT and decreases its
absorption.
DOSAGE AND ADMINISTRATION:
A: 25-100 mg/d in 1-3 div doses, PO
CH: 2-3.5 mg/kg/24 h div q12h, PO
PREPARATIONS:
Oral: 25 mg and 50 mg tablet

MANNITOL
WARNING
Large IV dose may cause irreversible vacuolar nephrosis and reversible
oliguric renal failure.
Mannitol is an osmotic diuretic belonging to the hexahydroxy-alcohol chemical
class. It is related to mannose. It increases the osmotic pressure of the glomerular
filtrate and prevents tubular reabsorption of water and solutes thus causing diuresis
in 1-3 h after an IV dose. It has limited oral absorption with an elimination half-life
of 100 min. Upon IV administration, it is confined in the ECF, does not cross
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the blood brain barrier, and does not penetrate the eye. It is freely filtered by the
glomeruli.
INDICATIONS:
1. Oliguric acute renal failure
2. Reduction of intracranial and intraocular pressure
CONTRAINDICATIONS:
1. Well established anuria secondary to severe renal disease
2. Congestive heart failure
3. Severe dehydration
4. Hypersensitivity to mannitol
PRECAUTIONS:
1. Mannitol should not be administered until renal function and urine flow are
adequate.
2. Renal function, urine output, fluid balance, Na, K concentration and central
venous pressure during mannitol administration should be monitored.
3. Extravasation of mannitol should be avoided because it can cause local
edema and skin necrosis.
4. It should not be mixed with other drugs.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
METABOLIC: acidosis, fluid and electrolyte imbalance; CVS: hypotension,
hypertension, tachycardia, angina-like chest pain, accumulation due to inadequate
urine output can cause ECF expansion and circulatory overload resulting in
pulmonary edema; CNS: headache, dizziness; RENAL: urinary retention;
MUSCULOSKELETAL: transient muscle rigidity; OTHERS: dryness of the mouth,
thirst, urticaria, thrombophlebitis, chills, fever
DRUG INTERACTION:
Increases urinary excretion of lithium and thus decreases lithium effect.
DOSAGE AND ADMINISTRATION:
A: Test dose for oliguria: 0.2 g/kg or 12.5 g IV infusion over 3-5 min
In cerebral edema: 1.5-2 g/kg/dose IV infusion over 30-60 min
CH: Test dose for oliguria: 0.2 g/kg/dose or 6 g/m2 IV infusion over 3-5 min
In cerebral edema: 0.25-1 g/kg/dose IV infusion over 30-60 min (target
serum osmolality = 300-310 mOsm/L)
PREPARATIONS:
Inj.: 20%, 250 mL and 500 mL bottle (IV)

Bumetanide

Bumetamide is a sulfonamide-type loop diuretic that interferes with cAMP
activity or binding of cAMP to renal tissue and inhibits cAMP-dependent protein
kinase or sodium-potassium ATPase, an enzyme necessary for Na-Cl reabsorption
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in the ascending loop. It increases the excretion of Na+, Cl-, K+, H+, Ca++, Mg++,
NH4+, phosphate and bicarbonate ions.
Pharmacokinetics: it is rapidly and almost completely absorbed from the GIT
with onset of action in 30-60 min, reaching peak plasma concentration in 0.5-2
h and a duration of action of approximately 2 h after IV administration; protein
binding of 94-97%; and is excreted mainly in the urine. One mg of bumetanide is
equivalent to approximately 40 mg furosemide in diuretic potency.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS:
See Section 6 .0 Diuretics
CONTRAINDICATION:
Hypersensitivity to bumetanide or any of its component.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
METABOLIC: most commonly hyponatremia, hypokalemia, hypochloremia;
OTIC: ototoxicity; GIT: nausea, vomiting, alteration in liver function; CNS:
headache, dizziness, vertigo; RESPIRATORY: dyspnea; MUSCULOSKELETAL:
pain, asterixis
DRUG INTERACTIONS:
1. Aminoglycosides potentiate the ototoxic and nephrotoxic effect.
2. Spironolactone, triamterene, amiloride reduces hypokalemic effect of
bumetanide.
3. Indomethacin, probenecid reduces diuretic and natriuretic effect.
4. Bumetamide decreases the renal lithium clearance.
DOSAGE AND ADMINISTRATION.
A: 0.5-2 mg initial dose, repeated q4-6h until max dose of 10 mg, PO;
0.5-1 mg initial dose, repeated q12-24h until max dose of 10 mg, IV
CH, IN: 0.01-0.02 mg/kg/dose; if needed may be repeated q6-12h, PO, IV, IM
PREPARATIONS:
Oral: 1 mg tablet.
Inj.: 500 mcg/mL, 4 mL ampul (IM, IV)

 Sambong [Blumea balsamifera L. DC (Fam. Compositae)]

Sambong is a plant found in most, if not all, Philippine provinces. It is used
traditionally for a variety of purposes. The traditional uses will not be discussed
here to avoid confusion. Tablets are formulated from leaves. Sambong has been
investigated as a diuretic. It increased sodium and chloride excretion with a modest
increase in potassium excretion. The segment of nephron in which sambong is
active has not yet been identified by the researchers who however concluded that
it is not an osmotic diuretic.
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INDICATIONS:
1. Edema
2. Kidney stones
ADVERSE REACTIONS:
GIT: Elevation in ALT, flatulence, epigastric pain, constipation
Adverse reactions beyond 6 wk of intake has not been documented. In placebocontrolled trials, the adverse effects have been generally similar to those of the
placebo.
DOSAGE AND ADMINISTRATION:
A, CH > 12 years
For diuresis, 20 mg/kg/day as a single dose
For urolithiasis, 40 mg/kg/day in 2 to 3 divided doses
PREPARATION:
Oral: 250 and 500 mg tablet
The content of this part has been sourced and reproduced with permission
from the Technology Transfer Document of Sambong published by the National
Integrated Research Program on Medicinal Plants (NIRPROMP) and the Philippine
Council for Health Research and Development (PCHRD), Department of Science
and Technology (DOST).

Spironolactone (K+-sparer) (2)
WARNING
Tumorigenic effect has been shown in chronic toxicity studies.
A synthetic steroid aldosterone antagonist; K-sparing diuretic which
competitively inhibits the physiologic effects of aldosterone on the distal tubules
thereby producing increased excretion of NaCI and H2O and decreased excretion
of K+, NH4+, titrable acid and phosphate.
It is well absorbed from the GIT with more than 90% bioavailability. Peak
serum concentration is attained in 1-2 h. Spironolactone and canrenone (its major
metabolite) are both more than 90% protein bound; may cross the placenta and is
distributed into milk; extensively metabolized to active metabolites canrenone and
7alpha-thiomethyl-spironolactone which are excreted mainly in the urine. Average
half life of spironolactone is 1.3-2 h.
INDICATIONS:
1. Mobilization of edema fluid in idiopathic edema and edema secondary
to liver cirrhosis, nephrotic syndrome and congestive failure, alone or in
combination with thiazide or loop diuretic
2. Hypertension
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3.
4.
5.

Primary hyperaldosteronism
Hypokalemia
Treatment of hirsutism in women with polycystic ovary syndrome or
idiopathic hirsutism

CONTRAINDICATIONS:
1. Patients with rapidly deteriorating renal function, anuria, hyperkalemia
2. Patients with hypersensitivity to spironolactone and any component in the
formulation
PRECAUTIONS:
1. Monitor serum K+, Na+ and water balance
2. Use with caution in patients with liver and renal diseases.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: hyperkalemia, hyperchloremic metabolic acidosis;
GUT: menstrual irregularity, decreased libido and impotence in males, azotemia;
GIT: anorexia, nausea; CNS: headache, drowsiness, lethargy, ataxia, mental
confusion; OTHERS: fever and painful gynecomastia
DRUG INTERACTIONS:
1. Increased risk of hyperkalemia when combined with ACE inhibitors,
indomethacin
2. Aspirin reduces natriuretic effect of spironolactone.
3. Synergistic effect when used with other diuretic (e.g., loop diuretic,
thiazides) and prevents hypokalemic effect of these diuretics.
DOSAGE AND ADMINISTRATION:
A: For edema: initially 100 mg/d, PO
For hypertension: 50-100 mg/d, PO
CH: 1.5-3 mg/kg/d div q6-12h, PO
PREPARATIONS:
Oral: 25 mg, 50 mg, and 100 mg tablet
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7.0 RESPIRATORY DRUGS
7.1 ANTIASTHMA

Asthma is defined as a chronic inflammatory disorder of the airways
characterized by airway hyperresponsiveness and reversibility, where many cells
and chemical mediators play a role. Prevalence varies greatly with age.
Drugs used in the treatment of asthma are classified into two major groups,
RELIEVERS and CONTROLLERS.
RELIEVERS quickly reverse bronchoconstriction during an acute exacerbation
or breakthrough asthma symptoms. They consist of bronchodilators, which include
short-acting β2-agonists (SABA), epinephrine, methylxanthines and antimuscarinics,
and the systemic glucocorticoids. The selective β2-agonists constitute the first
line bronchodilator for acute asthma exacerbation and breakthrough symptoms.
The systemic glucocorticoids are not bronchodilators, and though their actions
are mainly anti-inflammatory not seen until a few hours after administration, they
help restore responsiveness to β2-agonists and may quickly reduce airway inflam
mation. Thus systemic glucocorticoids are included in the RELIEVER group. The
reliever group of medications is meant to be used on an “as needed” basis only.
Conversely, CONTROLLERS have to be taken continuously on a maintenance
basis to control asthma, so that the patient may become free from exacerbations
and relapses. They consist of glucocorticoids (both systemic and inhaled), mast
cell stabilizers (e.g., cromolyn sodium), long-acting β2-agonists (LABA) and
methylxanthines. β2-agonists cannot be used alone on a long term basis for
control of persistent asthma. Inhaled glucocorticoids or ICS (e.g., budesonide
or fluticasone) constitute the first-line maintenance treatment for control of mild,
moderate and severe persistent asthma often given in combination with a longacting bronchodilator.
The Philippine Consensus Report on Asthma 2004 introduced some important
changes:
1. A reclassification of asthma severity (mild to moderate persistent asthma,
fusing the two levels)
2. The use of fixed combination of an inhaled corticosteroid and a long-acting
β2-agonist as first-line therapy for mild to moderate persistent asthma
3. The algorithm-based Approach to Asthma Management to delineate
management of acute exacerbation from therapy of chronic asthma.
For acute care, the Philippine Consensus recommended inhaled β2-agonists
as first line therapy, and considered that there is no difference between nebulized
and MDI-administered drug. Further, they found no evidence to support any clinical
benefit in intravenous administration of beta agonists and theophylline. The use
of short course systemic steroids has been shown to shorten duration of attacks,
prevent relapse in the outpatient treatment of asthma exacerbations and reduce
subsequent hospital admissions. Oral steroids are just as effective as parenteral
steroids; generally moderate dose levels are preferred.
In the chronic management of asthma, inhaled corticosteroids (ICS) are the
mainstay therapy for persistent asthma, according to the Philippine Consensus.
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ICS can be safely used and early intervention can result in a better outcome by
reducing hyperreactivity and the protracted effects of inflammation. The addition to
ICS of a long-acting inhaled bronchodilator like salmeterol or formoterol (e.g., as
fixed dose combinations) can lead to better control of symptoms and lung function
among patients with persistent asthma. Unlike its minor role in acute exacerbation,
theophylline has a place in chronic asthma particularly in patients who are already
on high dose corticosteroids, allowing a reduction in steroid dose requirement.
In mild persistent asthma, anti-leukotrienes or leukotriene-receptor antagonists
may be given whenever ICS are not in use but they may be used as an add-on
therapy for moderate to severe persistent asthma. Still, long-acting beta agonists
are preferred over anti-leukotrienes in the majority of asthmatics who remain
symptomatic despite use of ICS.
The long-term role of bronchodilators in COPD is less significant. Although
bronchodilators offer symptomatic relief in patients with COPD, no bronchodilators
have been found to affect the annual decline in FEV1.
Management of asthma during pregnancy was developed to enhance the
overall success and safety of therapy in both mother and child. Systematic review
of the evidence was favorable for the β2 adrenergic agents, theophylline, and
inhaled corticosteroids. Risk/benefit considerations also favor the judicious use of
systemic corticosteroids for pregnant women with severe asthma. Additional details
are found in The Working Group Report on Managing Asthma During Pregnancy:
Recommendations for Pharmacologic Treatment (Update 2004) developed by the
National Asthma Education and Prevention Program.

7.1.1 RELIEVERS (quick relief/rescue medications)
7.1.1.1 Bronchodilators
SELECTIVE β2-AGONISTS - Short-Acting: SALBUTAMOL,
TERBUTALINE; Long - Acting: Formoterol
WARNING
1.
2.

Excessive use and reliance on β2-agonists for treatment of asthma
without an anti-inflammatory agent have been associated with
increased incidence of sudden deaths.
β2-agonist inhalation can occasionally cause paradoxical
bronchospasm and hypoxemia.

These are the most important bronchodilators in asthma therapy that are
products of modification of the catecholamine structure, i.e., increasing bulk of
the side chain of the catecholamine structure, enhancing β2-receptor selectivity
and resistance to degradation by monoamine oxidase. Also, modification of the
benzene ring increases resistance to catechol-O-methyl transferase (COMT),
further prolonging duration of action.
430

They may be administered orally, by inhalation using metered dose inhaler
(MDI) or dry powder inhaler (DPI), by nebulization, or parenterally as IV infusion
or SC. The safest and most rapidly effective route is through inhalation, with
bronchodilation seen within 5 min, peak effect in 30-90 min and lasting over 4
h, but may be less in acute exacerbation and chronic use. The parenteral route
is associated with higher incidence of adverse effects and is reserved only for
rare cases of severe status asthmaticus. The oral route is reserved for patients
with impaired hand-mouth coordination in using inhalers, especially in elderly
patients and young children, or when a nebulizer is not available, or for treatment
of nocturnal asthma (where a sustained release or long acting preparation is more
appropriate). Of the inhalational agents, MDI is more cost-effective compared to
nebulization, although the latter is preferred for status asthmaticus. The MDI can
be used in pediatric patients with the help of a spacer with face mask. DPI is
breath-activated and does not require hand-to-mouth coordination.
Short or rapid-acting β2-agonists are given on an as-needed basis, i.e., for
asthma symptoms of cough, wheeze, shortness of breath, or when PEFR drops
below 80% of ideal or personal best. It is used during acute asthma exacerbation,
preferably together with systemic steroids.

SALBUTAMOL
INDICATIONS:
1. Acute asthma exacerbation / breakthrough asthma symptoms
2. Prevention of exercise-induced asthma (EIA).
3. Diagnostic and therapeutic test for reversibility of airway obstruction
CONTRAINDICATIONS:
1. Previous hypersensitivity reaction to salbutamol or its components
2. Previous history of paradoxical bronchospasm to salbutamol inhalation or
other unusually severe adverse reactions
PRECAUTIONS:
1. Monitor vital signs in patients requiring frequent or continuous
nebulization
2. Monitor electrolyte level, especially potassium (K+), in patients on
concomitant digoxin, diuretic, high dose systemic glucocorticoid, or
aminophylline/ theophylline treatment; give daily requirement of potassium
(K+) if no contraindication exists.
3. Use with caution in patients with hypertension, coronary insufficiency,
arrhythmias, diabetes mellitus, seizure disorder, hyperthyroidism.
4. Use with caution in pregnant women; high dose IV use can inhibit
contractions or cause uterine bleeding. Though unlikely with inhaled β2agonist, arrest or delay of labor may occur.
5. Monitor extent of β2-agonist use; consumption of 1 canister (200 doses)
of β2-agonist in <1 month may signify poorly controlled asthma or
β2-agonist abuse or both.
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6.
7.

Give O2 together with β2-agonist nebulization in patients in acute
exacerbation to prevent paradoxical hypoxemia.
Teach and recheck patient on proper technique of inhaler use.

PREGNANCY RISK CATEGORY: C
The NAEPP Expert Panel Report for 2004 supports the safety of β2-agonist
use in pregnancy and lactation.
ADVERSE REACTIONS:
Usually occurs more with systemic route. CVS: tachycardia, hypertension,
CHF, angina; CNS: nervousness, insomnia, vertigo, headache; RESPIRATORY:
paradoxical bronchospasm (local reaction with nebulized drug) hoarseness,
oropharyngeal edema; MUSCULOSKELETAL: tremors,
muscle cramps;
METABOLIC: hypokalemia, hyperglycemia, metabolic acidosis in DM;
IMMUNOLOGIC: angioedema, urticaria; GIT: nausea, vomiting
DRUG INTERACTIONS:
1. Concomitant use of other β2-agonists by inhalation, or the use of salbutamol
by different routes (i.e., inhalation and oral) may predispose to adverse
cardiovascular events
2. Increased cardiovascular events with monoamine oxidase inhibitors or
tricyclic antidepressants
3. Increased adverse effects with theophylline/aminophylline
4. Beta blockers and β2- agonists antagonize each other.
5. Hyperglycemia more likely with concomitant systemic steroids.
6. Hypokalemia more likely with concomitant systemic glucocorticoids,
diuretic and aminophylline/theophylline therapy; hypokalemia may
enhance digoxin-induced cardiac arrhythmias.
7. Possible enhancement of adverse effects of salbutamol by ergometrine.
DOSAGE AND ADMINISTRATION:
PO: A: 2-4 mg q6-8h
IN and CH: 0.1 mg or 100 mcg/kg/dose q6-8h, (max 2 mg/dose)
DPI: A and CH (> 4-5 yr): 200 mcg per inhalation q4-6h prn
MDI: A: 2 inhalations q4-6h prn
IN and CH: 1-2 inhalations q4-6h prn
In young infants and children, the inhaler (MDI) can be fitted to a spacer with
face mask and each dose administered one at a time into the spacer with
the face mask attached and sealed to the child’s nose and mouth, letting
the child breathe through the face mask. An improvised spacer (double
cup technique) can be used instead when a commercial spacer becomes
unaffordable. In older children and adults who can initiate and perfect good
hand-mouth coordination, the inhaler’s mouth piece is placed 4 cm from
the patient’s open mouth, or better, fitted into a tube extender or spacer
from which the patient directly inhales. The patient is instructed to breathe
out first, then simultaneously press the canister and slowly inhale the mist,
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then hold the breath at end-inspiration for 10 sec before exhaling with
closed mouth. The canister is always shaken first.
Nebulization:
A: 2.5-5 mg q4-6h prn. Nebulization may be given more frequently or even
continuously in status asthmaticus especially in impending respiratory failure
(max 15 mg/h).
IN and CH: 0.15 mg or 150 mcg/kg/dose (max: 5 mg/dose) q4-6h or prn; or
more frequently in acute severe asthma; continuous nebulization may be
given in impending respiratory failure at 0.5 mg/kg/h (max of 15 mg/h).
Note: Unit doses (or mono doses) are meant to be used as is, without further
dilution unless the total volume to be nebulized is < 2-3 mL. With multidose
respiratory solution, sterile saline is added to the calculated amount of
respiratory solution needed to make a total of 2-3 mL nebulizing solution.
Parenteral Route:
The 2004 Philippine Consensus on Asthma Diagnosis and Management
categorically states that there is no evidence to support the use of
intravenously administered β2-agonists in acute asthma exacerbations.
PREPARATlONS: (as sulfate)
Oral: 2 mg tablet
2 mg/5 mL syrup, 30 mL, 60 mL and 120 mL
Inhalation:
DPI: 200 mcg/dose with appropriate accompanying dispenser
400 mcg/dose with appropriate accompanying dispenser
MDI: 100 mcg/dose x 200 and 300 doses
Breath Actuated MDI: 100 mcg/dose x 200 and 400 doses
Resp Soln for nebulization: 1 mg/mL, 2.5 mL (unit dose)
1 mg/mL, 30 mL bottle (multidose)
2 mg/mL, 2.5 mL (unit dose)
5 mg/mL, 10 mL and 20 mL (multidose)

TERBUTALINE
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Section 7.1.1.1 Salbutamol
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
PO: A: 2.5-5mg q8h
IN and CH: 50-75 mcg/kg q8h (max 2.5 mg/ dose)
DPI: A and CH (>4 - 5 yr): 1 dose (500 mcg) q4-6h prn
MDI: A: 1-2 inhalations of 250 mcg q4-6h prn
IN and CH: 1-2 inhalations of 250 mcg q 4 - 6 h prn, per spacer with face mask
or improvised spacer (double cup technique)
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Nebulization:
A: 2.5-10 mg q4-6h prn
IN and CH: 2-5mg q4-6hprn. Incorporate sterile normal saline to respiratory
solution to make a total of 2-3 mL nebulizing solution.
Parenteral:
A: 250-500 mcg SC, IM or slow IV injection up to 4x daily or as IV drip with
3-5 mcg/mL in D5 0.9% NaCI at a rate of 0.5 mL-1.0 mL/min.
CH: 5-10 mcg/kg/dose SC (max of 300-400 mcg/dose) q2-6h prn or as IV
drip 10-20 mcg/kg over 10 min loading dose followed by 0.2 mcg/kg/min,
increasing as necessary to a maximum of 1-3 mcg/kg/min
PREPARATIONS: (as sulfate)
Oral: 2 mg and 2.5 mg tablet
1.5 mg/5 mL syrup, 60 mL and 120 mL
Inhalation:
DPI: 500 mcg/dose x 100 doses with appropriate accompanying dispenser
MDI: 250 mcg/dose x 200 doses and 400 doses
Resp Solution: 2.5 mg/mL, 2 mL (unit dose)
2.5 mg/mL, 15 mL and 30 mL (multidose)
Inj: 500 mcg/mL, 1 mL ampul (IM, IV, SC)

Aminophylline (theophylline ethylenediamine)
WARNING
1.
2.
3.
4.
5.

Narrow margin of safety and multiple adverse effects at serum level > 20
mcg/mL or even lower.
Multiple drug interactions
Variable dose requirements for different age groups and for different
patient profiles.
Overdosage and excessively high serum level resulting from drug
interactions can cause fatality without any previous clinical warning
signs.
Too rapid IV injection may lead to hypotension and even sudden death.

Theophylline is 1,3-dimethylxanthine similar in structure to caffeine,
1,3,7-trimethyl-xanthine while aminophylline is a theophylline compound with
ethylenediamine and contains about 86% anhydrous theophylline. Aminophylline
releases free theophylline at physiologic pH.
Proposed mechanisms for bronchodilator effect include adenosine receptor
inhibition and phosphodiesterase inhibition resulting in increased cyclic AMP (cAMP).
Adenosine receptor antagonism has been related not only to its bronchodilating
effect but also to the cardiac an d CNS effects. Bronchodilator and emetic side effects
may be mediated by inhibition of specific phosphodiesterase isoenzymes (PDE) like
PDE III and IV. It is not certain that sufficiently high concentrations of the drug can
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be attained in vivo to inhibit PDE. Other still unclear molecular mechanism(s) may
be operative. It may reduce response to bronchial provocation with methacholine,
histamine and allergens or inhibit mast cell degranulation. Other effects include
transient diuresis, CNS stimulation, decreased cerebral blood flow, increased gastric
acid secretion, increased plasma glucose and serum uric acid levels, inhibition of
uterine contraction, increased contractility of diaphragmatic muscle and increased
biventricular performance in patients with chronic obstructive pulmonary disease
(COPD).
After absorption, about 40% becomes protein bound, while the free drug
distributes throughout body water. Within 1 h of IV administration, distribution is
rapid, serum concentration equilibrates with tissue concentration. The apparent
volume of distribution ranges from 0.3-0.7 L/kg and averages 0.45 L/kg in both
children and adults. About 85-90% of a single dose is eliminated mainly by hepatic
biotransformation (cytochrome P450) into inactive metabolites that are rapidly
excreted in the urine, whereas < 15% of a dose is excreted unchanged by the
kidneys beyond neonatal period.
Theophylline clearance and dose requirements are reduced in neonates but
increase during age 1-9 yr and thereafter, gradually decline to adult values by
about 16 yr. But in general, clearance, serum concentration and dose requirement
remain stable over a period of time. The current recommended therapeutic range
of concentration is 10-20 mcg/mL though a lower level of 5-15 mcg/mL is accepted
by other experts.
Theophylline disposition is affected by various physiologic and pathologic
factors like age, febrile/viral illnesses, cardiopulmonary and hepatic diseases,
smoking, pregnancy, diet, and concurrent drug intake.
See Sections 7.1.1.1 and 7.1.2.1 Theophylline
INDICATIONS:
1. Severe status asthmaticus with impending respiratory failure not responding
well to selective β2-agonists
2. Bronchial asthma, particularly nocturnal asthma
3. Chronic bronchitis and emphysema
4. Periodic apnea in the neonate; apnea of prematurity (See Section 7.4
Aminophylline)
CONTRAINDICATIONS:
Hypersensitivity to aminophylline or its additive, ethylenediamine
PRECAUTIONS:
1. Monitor serum theophylline level especially in patients taking drugs which
have interactions with aminophylline/theophylline.
2. Use with caution in patients who have reduced clearance of aminophylline/
theophylline (e.g., newborns, infants, patients with impaired liver function,
patients > 55 yr, especially with chronic lung disease and cardiac failure).
3. Caution in patients with seizure disorder.
4. Give loading dose over 20-30 min; rate of infusion should not exceed 25
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5.
6.
7.

mg/min in adults and older children or the recommended rate expressed
as mg/kg/min in infants and children.
Inquire from patients regarding recent theophylline intake before giving
loading dose.
Do not mix aminophylline with other parenteral drugs.
Use lean body weight especially in overweight patients when calculating
dosage.

PREGNANCY RISK CATEGORY: C
The NAEPP Expert Panel Report for 2004 supports the safety of theophylline
use in pregnancy and lactation.
ADVERSE REACTIONS:
CNS: headache, irritability, restlessness, dizziness, insomnia, reflex
hyperexcitability, anxiety, muscle twitching, seizure, delirium, hyperthermia,
learning and behavior problems; CVS: palpitation, tachycardia, ventricular
arrhythmia, flushing, hypotension, circulatory failure, death; respiratory:
tachypnea; GlT: nausea, vomiting, abdominal pain, hematemesis, diarrhea,
reflux esophagitis; renal: diuresis; endocrine/metabolic: hypokalemia,
hyponatremia, hypophosphatemia, hypercalcemia, hyperglycemia, metabolic
acidosis; IMMUNOLOGIC: urticaria, angioedema, systemic contact dermatitis
Fetal tachycardia with maternal plasma level > 20 mcg/mL; neonatal jitteriness,
vomiting, tachycardia with neonatal drug levels > 10 mcg/mL; neonatal effect most
often seen when maternal plasma levels > 12 mcg/mL. “Theophylline use during
pregnancy has been extensive and without evidence of adverse effects to neonate
when doses are guided by serum levels (not >12 mcg/mL). Approximately < 1%
of maternal theophylline dose reaches nursing infant; this is usually not clinically
significant.” (Management of Asthma During Pregnancy - NIH, Sept. 1983)
DRUG INTERACTIONS:
1. Drugs that inhibit clearance/metabolism of aminophylline/theophylline
leading to increased T½: allopurinol, macrolides (e.g., erythromycin,
clarithromycin), quinolones (e.g., ciprofloxacin, enoxacin, pefloxacin),
cimetidine, oral contraceptives, isoniazid, propranolol, calcium channel
blockers (verapamil), interferon-alpha.
2. Drugs or substances that enhance clearance/metabolism of aminophylline/
theophylline leading to decreased T½: phenobarbital, carbamazepine,
phenytoin, rifampicin; cigarette smoke and charcoal-broiled foods
3. Concurrent use withβ2-agonists increases incidence of adverse effects,
especially tachycardia, tremors, restlessness, hypokalemia.
IV INCOMPATIBILITIES:
Medications that are incompatible when injected into Y-sites of administration
sets with a continuous infusion of aminophylline include amiodarone hydrochloride,
ciprofloxacin, diltiazem hydrochloride, dobutamine hydrochloride, hydralazine
hydrochloride, and ondansetron hydrochloride.
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Preparation of Dosage Form: To dilute the injection for IV administration,
dextrose 5% in water, sodium chloride, or dextrose-sodium chloride may be used.
Table 7.1 Initial IV maintenance dosage of theophylline
following appropriate loading dose

Middleton, Elliot et al (ed): Allergy, Principles and Practice, St Louis,1994 CV Mosby Co, p 839
PATIENT POPULATION

AGE

THEOPHYLLINE INFUSION
RATE (mg/kg/h)*+

Neonate

postnatal age up to 24 d
postnatal age > 24 d

1.0 mg/kg q12h#
1.5 mg/kg q12h#

Infants

6-52 wk

mg/kg/h= (0.008) (age in wk)
+ 0.21

Young children

1-9 yr

0.8

Older children

9-12 yr

0.7

Adolescents (cigarette smoker)

12-16 yr

0.7

Adolescents (non-smoker)

12-16 yr

0.5§

Adults (healthy cigarette smokers)

16-50 yr

0.7§

Adults
(healthy non-smoker)

16-50 yr

0.4§

Cardiac decompensation/cor pulmonale/
liver dysfunction

> 16 yr

0.2$

* To achieve target concentration of 10 mcg/mL. Aminophylline = Theophylline/0.8. Use Iean
body weight for obese patients. Patients may require higher infusion rates as determined
by serum level measurements
+ Lower initial dosage maybe required for patients receiving other drugs that cause decrease
in theophylline clearance
# To achieve a target concentration of 7.5 mcg/mL for neonatal apnea
§ Not to exceed 900 mg/day unless serum levels indicate need for a larger dose
$ Not to exceed 400 mg/day unless serum levels indicate need for a larger dose

DOSAGE AND ADMINISTRATION:
IV administration of aminophylline is preferred in severe status asthmaticus.
Oral administration with rapid release anhydrous theophylline may also be used in
acute severe asthma when oral intake is not potentially hazardous.
To start aminophylline, loading dose of 5-7.5 mg/kg of theophylline equivalent
is diluted in 20-50 mL IV fluid and is infused over 30 minutes followed by IV drip as
specified in Table 7.1 provided patient has not taken any oral theophylline in the
last 24 h. In emergency situations where serum level and information on recent
theophylline intake are not available, dose may be reduced to 2.5 - 3 mg/kg.
PREPARATION:
Inj: 25 mg/mL, 10 mL ampul (IV)
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Epinephrine (adrenaline)
WARNING
1.
2.

Rebound bronchospasm may occur when effects of epinephrine
had been terminated.
Epinephrine preparation contains sodium metabisulfite which can
induce hypersensitivity reaction and worsen asthma especially in
asthma patients.

Epinephrine is a non-selective adrenergic agonist where the alpha agonist
effect may help reduce airway edema aside from its β2 agonist effect of bronchial
smooth muscle relaxant.
See Section 5.6.1 Anaphylactic shock
INDICATIONS:
1. Severe bronchospasm not responding to selective β2-agonist inhalation
and in asthma patients whose tachypnea and low tidal volume may prevent
effective therapy with inhaled β2-agonist
2. Asthma as a complication or manifestation of anaphylactic/anaphylactoid
reaction
CONTRAINDICATIONS:
1. Pregnancy (because safer and more effective selective β2-agonists as
bronchodilators are readily available and because epinephrine may induce
uterine vascular contraction that can cause fetal hypoxia).
2. Elderly patients especially those with cardiovascular problems
PRECAUTION:
In patients who manifest paradoxical worsening of asthma following the use of
epinephrine, physicians should be alerted to the possibility of adverse reactions to
sulfites contained in the preparation.
DOSAGE AND ADMINISTRATION:
A: 0.3 mg or 300 mcg (0.3 mL of 1 mg/mL) SC, may be repeated in 15-30 min,
prn (up to 3 doses)
IN and CH: 0.01 mg/kg (max 0.3 mg or 300 mcg; or 0.3 mL of 1 mg/mL) SC,
may be repeated in 30 min prn (up to 3 doses)
PREPARATIONS: (as hydrochloride)
Inj: 1 mg/mL ampul, 1 mL (IM, SC)

Formoterol

A long-acting selective β2-agonist with rapid onset of action (1-3 min). It is
a product of modification of the catecholamine structure, i.e., increasing bulk of
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the side chain of the catecholamine structure, enhancing β2-receptor selectivity
and resistance to degradation by monoamine oxidase (MAO). Also, modification of
the benzene ring increases resistance to catechol-O-methyl transferase (COMT),
further prolonging duration of action.
INDICATIONS:
Maintenance treatment for
1. Persistent asthma in adults and children more than 5 years of age
2. Patients with chronic obstructive pulmonary disease, including chronic
bronchitis and emphysema
PRECAUTIONS:
Use in children less than 5 yr is not recommended due to limited clinical data.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A and CH > 5 yr: 12 mcg q12h (Usual pediatric prescribing limit: 24 mcg/d)
PREPARATIONS:
Oral: 40 mcg tablet (as fumarate)
Inhalation: DPI with appropriate accompanying dispenser
12 mcg/dose (as fumarate)
4.5 mcg/dose x 60 doses (as fumarate dihydrate)
9.0 mcg/dose x 60 doses (as fumarate dihydrate)

lpratropium
WARNING
1.
2.

Should not be used as sole bronchodilator in status asthmaticus
May cause paradoxical cough, bronchospasm and worsening of
symptoms.

Anticholinergic agents are the first-line treatment for COPD. Ipratropium and a
newer congener, tiotropium, are useful in chronic obstructive pulmonary disease.
They are rarely indicated in asthma when given singly. The main indication for
ipratropium is the symptomatic relief of breathlessness in patients with COPD,
where the extent of bronchodilatation is similar to that achieved with inhaled beta
agonists.
A quaternary ammonium congener of atropine, it is thus poorly absorbed into
the systemic circulation; competitively antagonizes acetycholine (Ach) effects on
postganglionic efferent parasympathetic receptors and on receptors on some
effector cells (mast cells, basophils, smooth muscle cells in some vascular bed
and on airway). Onset of bronchodilation develops more slowly than β2-agonists
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but effect is sustained for 4-6 h due to poor removal by absorption. It has not
been reported to have adverse respiratory mucociliary effects of atropine; nor has
tachyphylaxis been reported.
INDICATIONS:
1. Adjunct bronchodilator with selective β2-agonist in acute severe asthma,
in asthma patients with increased parasympathetic tone, especially those
with psychogenic cough and strong cough component.
2. Chronic obstructive pulmonary disease, emphysema or chronic bronchitis
3. For prevention and/or reversal of β2-blocker-induced bronchospasm
CONTRAINDICATIONS:
1. Hypersensitivity to atropine or its derivatives; or to soya lecithin or related
food products
2. Previous history of intolerance to ipratropium bromide
PRECAUTIONS:
Use with caution in patients with narrow angle glaucoma, prostatic hypertrophy
or bladder neck obstruction.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
IMMUNOLOGIC: rashes, urticaria, angioedema, laryngospasm, anaphylactic
reaction; CNS: nervousness, dizziness, headache, blurred vision, insomnia; CVS:
palpitations; GIT: nausea, RESPIRATORY: cough, exacerbation of symptoms,
(local reaction) hoarseness, dry mouth from aerosol; GUT: urinary difficulty;
OTHERS: fatigue
DRUG INTERACTIONS:
Additive bronchodilator effect and/or more prolonged bronchodilatation with
β2-agonists and methylxanthines
DOSAGE AND ADMINISTRATION:
MDI: A: 1-4 inhalations (18 to 72 mcg) q6h prn
IN and CH: 1-2 inhalations (18 to 36 mcg) q6h prn
Nebulization:
A: 250 to 500 mcg, diluted if necessary q 4 to 6 h prn (up to max 2 mg/d)
CH 5 to 12 yr: 125 to 250 mcg, diluted if necessary to 3-5 mL q 4 to 6 h
prn
CH < 5 yr: Safety and efficacy have not been established
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PREPARATIONS:
(as bromide)
Inhalation: MDI: 20 mcg/dose x 200 doses
Resp Soln (for nebulization): 250 mcg/mL, 1 and 2 mL (unitdose)
250 mcg/mL, 20 mL (multidose)

Lagundi [Vitex negundo L (Fam Verbenaceae)]

Phase III double-blind placebo-controlled clinical trials have shown some
bronchodilator and antitussive properties of lagundi. PCHRD/DOST Monograph
details preclinical and clinical studies.
INDICATIONS:
1. For relief of cough due to the common cold, flu and mild to moderate acute
bronchitis
2. For relief of reversible mild to moderate bronchospasm in adults and
children 2 years of age and older with obstructive airway disease such as
asthma and chronic bronchitis
PRECAUTIONS:
The possibility of adverse effects on pregnant and lactating women has not
been studied. Only mild side effects have been observed such as itchiness, nausea,
vomiting and diarrhea.
DOSAGE AND ADMINISTRATION:
Adults: 600 mg tablet 3-4 times a day
Children: (Tablets may be crushed and mixed with small amount of juice)
Over 40 kg: 600 mg tab or 2 tsp TID
7-12 yr: 300 mg tablet 3-4 times a day or 1½-2 tsp TID
4-6 yr: 1 tsp TID or approx 15 mg/kg 3 times a day; not to exceed 250 mg
TID.
2-4 yr: ½ -1 tsp TID
PREPARATIONS:
Oral: 300 mg and 600 mg tablet
300 mg/5 mL syrup, 60 mL and 120 mL

Theophylline (anhydrous)

Rapidly acting theophylline, preferred for acute asthma attack; in severe status
asthmaticus IV aminophylline is still the preferred methylxanthine preparation.
See Section 7.1.1.1 Aminophylline and Section 7.1.2.1 Theophylline
PREPARATIONS:
Oral: 125 mg, 150 mg, 200 mg and 300 mg tablet
25 mg/5 mL (26.7 mg/5 mL) syrup, 60 mL and 120 mL
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7.1.1.2 Corticosteroids

Corticosteroids are the most potent anti-inflammatory agents in the treatment
of asthma. Their anti-asthma actions include: inhibition of secretion of growth
factors especially cytokines for inflammatory cells and other mediators; inhibition of
the release of arachidonic acid metabolites and platelet activating factor; inhibition
of accumulation of leucocytes in the lungs; synergism or permissive effects on
adrenergic responses; decreasing vascular permeability; inhibition of neuropeptidemediated responses; inhibition of mucus glycoprotein secretion and stimulation of
secretion of surfactant-associated proteins. Glucocorticoids generally may restore
responsiveness to β2-agonist by upregulation of synthesis of β2- receptors.
See Section 14.1 Corticosteroids

HYDROCORTISONE

Hydrocortisone is the pharmaceutical preparation of cortisol, a naturallyoccurring glucocorticoid.
INDICATION:
Acute severe asthma where oral steroid administration is not feasible due to
severe respiratory distress and in instances requiring immediate dose of a systemic
glucocorticoid.
CONTRAINDICATIONS:
1. Known hypersensitivity to the drug or its constituents
2. In preterm infants, preparations containing benzyl alcohol as preservative
has been associated with fatal “gasping syndrome”. The American Academy
of Pediatrics (AAP) recommends that they should not be prescribed
except in situations where hydrocortisone is needed and preservative free
preparation is not available.
3. Uncontrolled systemic infections
PRECAUTIONS:
For short term use only, to tide over patients during acute exacerbation. As
soon as patient is stable, shift to an oral preparation of short or intermediate-acting
glucocorticoid usually prednisone or prednisolone.
PREGNANCY RISK CATEGORY: C (D in first trimester)
The Report of the Working Group on Asthma and Pregnancy in “Management
of Asthma During Pregnancy” - (NIH, USA, 1993) recommends that “the immediate
administration of systemic corticosteroids is warranted for patients with severe
exacerbations of asthma in whom no improvement is observed after initial dose of
β2- agonist.”
ADVERSE REACTIONS/ DRUG INTERACTIONS:
Children who are taking systemic corticosteroids in immunosuppressant
doses may be more susceptible to infectious diseases, especially chickenpox and
measles, particularly with prolonged use.
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DOSAGE AND ADMINISTRATION:
A: 100-500 mg q4-6h, IV push or infusion or IM
IN and CH: 4-5 mg/kg/dose q4-8h, IV push or infusion or IM
For initial IV dosage, inject 100 mg IV over 30 sec. and 500 mg dose over 10
min. Do not mix with other drugs.
Maintenance dosage (if required) : not less than 25 mg/d
PREPARATIONS: (as sodium succinate)
Inj: 50. mg/mL, 2 mL vial (IM, IV)
125 mg/mL, 2 mL and 4 mL vial (IV)
powder, 100 mg, 250 mg and 500 mg vial (IV)

PREDNISOLONE and PREDNISONE

Equipotent intermediate acting glucocorticoids. Prednisolone is an active
steroid, whereas prednisone is a pro-drug, requiring C - 11 hydroxylation in the liver
before it becomes bioactive. Thus, prednisolone may be the more cost-effective
intermediate - acting steroid when the bioavailability of prednisone cannot be relied
upon in some circumstances.
See Section 14.1 Corticosteroids
INDICATIONS:
1. Acute severe asthma (as reliever)
2. Severe persistent asthma not responding to high dose inhaled steroids,
long-acting agonists and methylxanthines (as controller)
CONTRAINDICATIONS:
1. Uncontrolled systemic infections
2. Unusual hypersensitivity reaction to the drug or its constituents
PRECAUTIONS:
1. Give steroids in high doses divided into several doses during acute asthma
exacerbation.
2. With recovery from severe status asthmaticus, do not abruptly discontinue
prednisolone/prednisone treatment in those patients with severe persistent
asthma who are steroid dependent and labile. Doing so may precipitate
asthma relapse, steroid withdrawal syndrome or Addisonian crisis.
3. Once acute asthma exacerbation has been controlled, give as single
daily morning dose (od) or preferably as every other day (qod) dosing
to minimize toxicity in patients using long term systemic glucocorticoid
treatment.
4. Gradually taper dose to the lowest possible level to maintain asthma
control, using objective measures like peak expiratory flow rate (PEFR) to
help guide reduction in dosage
5. In patients whose asthma attacks quickly reverse and who were never
steroid dependent, there may be no need to taper steroid if duration of
treatment is less than 1-2 wk.
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PREGNANCY RISK CATEGORY: C (D in first trimester)
DOSAGE AND ADMINISTRATION:
A: PO: 40-60 mg/d (higher dose preferred) in 2-3 div doses PO; if needed, shift
to every d or every other d dose with gradual reduction.
IN and CH: PO: During acute exacerbation, 1-2 mg/kg/d in 2-3 div doses ;
if needed, taper to every d or every other d morning dose, with gradual
reduction.
PREPARATIONS:
Prednisolone: Oral: (as sodium phosphate)
5 mg and 20 mg tablet
15 mg/5 mL syrup, 20 mL, 30 mL and 60 mL
20 mg/5mL syrup, 30 and 60 mL
Prednisone: Oral: 5 mg, 10 mg and 20 mg tablet
30 mg film-coated tablet
10 mg/5 mL suspension, 30 mL and 60 mL

Methylprednisolone

Intermediate acting steroid with better penetration into the lung tissue; more
expensive than the others in the same class.
See Section 14.1 Corticosteroids and Section 7.1.1.2 Prednisolone
DOSAGE AND ADMINISTRATION:
A: 32-48 mg/d (or higher) in div doses during acute asthma attack PO
or 60-120 mg slow IV push q4-6h
IN and CH: PO: 1-2 mg/kg/d in div doses; pulverize tablet, mix in a tsp of milk
or juice
IV: 1-2 mg/kg/dose per slow IV push q4-6h
PREPARATIONS:
Oral: 4 mg and 16 mg tablet
Inj: (as acetate): 40 mg/mL. 1 mL suspension vial (IM)
(as sodium succinate):
powder, 125 mg/mL, 2 mL vial + diluent vial (IM, IV, IV infusion)
powder, 500 mg, 7.7 mL vial + diluent vial (IM, IV, IV infusion)
powder, 1 g/16 mL vial + diluent vial (IM, IV, IV infusion)

7.1.2 CONTROLLERS (prophylactic/ maintenance medications)
7.1.2.1 Bronchodilators

SELECTIVE β2-AGONISTS: formoterol, procaterol, salbutamol, salmeterol,
terbutaline
See Section 7.1.1.1 Salbutamol
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Formoterol

A long-acting selective β2 agonist with rapid onset of action (1-3 min). This
unique dual feature gives it an advantage over other long-acting beta adrenergic
agents.
INDICATIONS:
Maintenance treatment for
1. Persistent asthma in adults and children more than 5 yr of age
2. Patients with chronic obstructive pulmonary disease, including chronic
bronchitis and emphysema
PRECAUTIONS:
Use in children less than 5 yr is not recommended due to limited clinical data.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A and CH > 5 yr: 12 mcg q12h (Usual pediatric prescribing limit: 24 mcg/d)
PREPARATIONS:
Oral: 40 mcg tablet (as fumarate)
Inhalation: DPI with appropriate accompanying dispenser
12 mcg/dose (as fumarate)
4.5 mcg/dose x 60 doses (as fumarate dihydrate)
9 mcg/dose x 60 doses (as fumarate dihydrate)

Ipratropium

A synthetic quaternary ammonium compound chemically related to atropine.
The bronchodilation produced by ipratropium is primarily a local, site-specific
effect rather than a systemic effect. It appears to produce this effect by competitive
inhibition of cholinergic receptors on bronchial smooth muscles. This results in
antagonism of acetylcholine at its membrane-bound receptor site thereby blocking
the bronchoconstrictor action of vagal efferent impulses. Systemic absorption
minimal following inhalation; lacks systemic side effects of atropine, at recommended
doses.
INDICATIONS:
1. As treatment adjunct to anti-inflammatory therapy and bronchodilators in
asthma to prevent exacerbations ; as an alternative to other bronchodilators
in patients who develop significant side effects with these medications.
2. For maintenance treatment of chronic obstructive pulmonary disease
including chronic bronchitis and emphysema.
PRECAUTIONS:
Although less common at usual therapeutic doses, the potential for systemic
side/adverse effects nevertheless exists when given beyond recommended
445

levels.
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
Oral inh: A: 2-4 inhalations (18 to 72 mcg) q6h prn
CH 5 to 12 yr: 1-2 inhalations (18 to 36 mcg) q 6 to 8 h prn
PREPARATIONS:
Inhalation (as bromide)
MDI: 20 mcg/dose x 200 doses
Resp soln: (for nebulization)
		
250 mcg/mL, 1 mL and 2 mL (unit dose)
		
250 mcg/mL, 20 mL (multidose)

Lagundi

See Section 7.1.1.1

Procaterol:

A long acting selective β2-agonist available both in oral and inhaled preparations.
It has a prompt onset of action and action is sustained for about 5 hours after
inhalation.
See Section 7.1.1.1 Salbutamol and Section 7.1.2.1 Salmeterol
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
Oral: A: 50 mcg hs or bid
CH > 6 yr: 25 mcg hs or bid
< 6 yr: 0.25 mL/kg bid or tid
MDI: A: 2 inhalations of 10 mcg dose q8-12h
CH: 1-2 inhalations of 10 mcg dose q8-12h
PREPARATIONS: (as hydrochloride hemihydrate)
Oral: 25 mcg and 50 mcg tablet
5 mcg/mL syrup, 60 mL
Inhalation (MDI): 5 mcg/dose x 100 doses
10 mcg/dose x 100 doses

Salbutamol:

As with other beta-2 adrenergic agonist, salbutamol cannot be used alone on
a long-term basis for control of persistent asthma.
See Section 7.1.1.1 Salbutamol
DOSAGE AND ADMINISTRATION:
A and CH>12 yr: 8 mg bid PO
CH 3-12 yr: 4 mg bid PO
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PREPARATIONS:
(As sulfate) Oral: 4 mg and 8 mg CR tablet

Salmeterol:
WARNING
1.
2.
3.

Should not be used to relieve acute asthma symptoms
Should not be used alone for asthma control
May cause paradoxical bronchospasm

A long acting β2-agonist with delayed onset of action (20 to 30 min) and
persistent bronchodilation for 12 h due to its bulky lipophilic side chain.
See Section 7 1.1.1 Salbutamol
INDICATIONS:
Maintenance treatment for
1. Persistent asthma in patients > 5 years of age
2. Patients with COPD
CONTRAINDICATIONS:
1. Hypersensitivity to salmeterol or any component
2. Previous history of paradoxical bronchospasm
PRECAUTIONS:
1. Avoid using salmeterol as sole agent for asthma control
2. Patients should be instructed to stop salmeterol when they have
breakthrough asthma symptoms or acute asthma exacerbation and to shift
to short acting selective β2-agonist.
3. Avoid use during pregnancy.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A and CH (> 4 yr): MDI: 2 inhalations 2x daily
DPI: 1 inhalation 2x daily
PREPARATIONS:
(As xinofoate)
DPI: 50 mcg/dose x 15 doses with appropriate accompanying dispenser
MDI: 25 mcg/dose x 60 doses with appropriate accompanying dispenser
(NB: to be used as add-on controller in patients on inhaled corticosteroid)
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Terbutaline:

See Section 7.1.1.1 Salbutamol

PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A and CH.> 12 yr: PO: 5 mg bid
PREPARATION:
(As sulfate) Oral: 5 mg ER tablet

Theophylline anhydrous:
WARNING
1.
2.
3.

Chewing or crushing sustained/extended release preparations
shortens their duration of action and may cause sudden surge of
theophylline level.
Different brands of sustained release preparations may not be
bioequivalent with each other.
Though some preparations are approved for once daily dosing, it
may still be difficult to really achieve relatively constant serum levels
over 24 h dosing interval.

Due to multiple adverse effects, theophylline use has waned over the last
decade. However, it is enjoying a resurgence in recent years due to the discovery
that aside from its bronchodilator effect, theophylline has immunomodulatory
actions in asthma patients. It alters early and late responses to allergen even at
low doses. It reduces the influx of activated eosinophils into the lung tissue. The
currently recommended therapeutic range of serum concentration is 5-15 mg/L (or
mcg/mL)
See Section 7.1.1.1 Aminophylline
INDICATIONS:
1. Add-on therapy in persistent asthma
2. Nocturnal asthma (because of the long duration of action of its
sustained-release forms)
3. Chronic asthma particularly in patients who are already on high dose
corticosteroids, to reduce corticosteroid requirement
4. Add-on therapy in COPD
CONTRAINDICATION:
Hypersensitivity reactions to theophylline or its components
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PRECAUTIONS:
1. Instruct patient not to chew or crush sustained release preparations.
2. Do not interchange or switch brands of sustained release preparation for
another if the patient is already doing well on a particular preparation.
3. When initiating treatment, start at lower dose range and gradually increase
to full dose to minimize adverse reactions.
DOSAGE AND ADMINISTRATION:
To initiate oral theophylline treatment, start with the dose recommended in
the middle column of Table 7.2 (see below) and increase dose by about 25%
increments at intervals no shorter than every 3 d until maximum dose is achieved.
If patient cannot afford serum level monitoring, use the lower dose range for safety
reason. For overweight patients, use ideal body weight for height in calculating
dose requirement. Where feasible, use sustained release preparation to reduce
frequency of administration, i.e., q12h. When using rapidly acting preparation, give
q6h in young children, q8h in 1st yr of life and in adults.
Table 7.2 Recommended theophylline dosage for maintenance treatment.
AGE
GROUP

INITIAL DOSE
(mg/kg/d)

MEDIAN DOSE NECESSARY TO
ACHIEVE SERUM
CONCENTRATION
WITHIN THERAPEUTIC RANGE
(mg/kg/d)

Infants

(0.2) (age in wk) + 5

(0.3) (age in wk) + 8

1-9 yr

12-16 (max 300-400 mg/d)

22

9-12 yr

12-16 (max 300-400 mg/d)

20

Adolescents

12-16 (max 300-400 mg/d)

18

> 16 yr

12-16 (max 300-400 mg/d)

13 (max 900 mg/d)

Source: Weinberg, M and L Hendeleson. Middleton, E et al (eds.) Allergy:
Principles and Practice, 1994
PREPARATIONS:
Oral: 125 mg, 200, 250 mg and 300 mg SR tablet
400 mg SR tablet/capsule

7.1.2.2 Corticosteroids

The use of controllers in persistent asthma presents a choice between inhaled
corticosteroids (ICS) and other therapies directed at principal mediators of asthma
such as leukotriene receptor antagonists. Meta-analysis of their efficacy and safety
in 27 trials however supports the continued use of ICS as the first line monotherapy
for persistent asthma. (Cochrane 2, 2005)
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WARNING
1.
2.
3.
4.

Systemic absorption may occur from GIT and respiratory tissues, hence,
systemic adverse effects may occur; rare reports of HPA axis suppression
and Addison’s crisis in patients on inhaled steroids.
Not meant for treatment of status asthmaticus and as-needed use
Not curative, only suppresses underlying inflammation; beneficial effects
may be seen only after 2-4 weeks of continuous treatment; sudden
cessation may cause relapse.
Particular care is needed for patients who are transferred from systemic
to inhaled corticosteroids because of the risk of death from adrenal
insufficiency. Patients who have been maintained on 20 mg of prednisone
or its equivalent may be most susceptible

Inhaled glucocorticoids (GCs) can significantly decrease bronchial
hyperreactivity, as effective as oral/systemic GCs in preventing relapses. Generally,
they do not produce adverse effects commonly associated with prolonged systemic
GC therapy even though some inhaled GCs are systemically absorbed from oral,
respiratory and GIT mucosa. This may be due to rapid metabolism in the local
tissues or enhanced 1st pass effect or both.
See also Section 7.1.1.2 and Section 14.1 Corticosteroids
INDICATION:
For maintenance therapy of mild, moderate and severe persistent asthma
CONTRAINDICATIONS:
Hypersensitivity to the corticosteroid or its components
PRECAUTIONS:
1. Instruct patients on proper use of inhalers, including the need for continuous
use; instruct patients to gargle and spit out washing after inhalation of
drug.
2. Use spacer or extender tube on metered dose inhaler (MDI) to lessen
impaction of large size particulate mist on buccal cavity, while enhancing
delivery of finer particles of inhaled steroids into the distal airways.
3. May premedicate with selective β2-agonist to lessen paradoxical
bronchospasm and cough.
4. Once patient has been stable for some time, taper inhaled steroids gradually
in stepwise fashion to the lowest possible dose to maintain control.
5. Monitor growth in children. Inhaled corticosteroids have been shown in
some studies to cause a reduction in growth velocity in the pediatric age
group.
6. Be alert for any possible systemic adverse effects.
7. Patients with persistent severe asthma on long term systemic steroids and
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who are started on high dose inhaled steroids should be weaned gradually
from systemic steroids to let hypothalamo-pituitary-adrenal (HPA) axis
recover. Inhaled steroids may not be able to provide enough systemic
level to prevent steroid withdrawal syndrome.
The NAEPP Expert Panel Report for 2004 supports the safety of inhaled
corticosteroid use in pregnancy and lactation.
ADVERSE REACTIONS:
Local adverse effects are more common than systemic effects, such as
hoarseness, or candidiasis, coughing and reflex bronchoconstriction. These can
be minimized by premedicating with β2- agonist, using spacer or tube extender
with MDI, instructing patients to gargle after inhalation. Systemic adverse effects
associated with systemic steroid use may occur even with inhaled steroids and
the potential for growth suppression remains. Hypersensitivity reactions: urticaria,
angioedema, rashes.
See Section.14.1 Corticosteroids

BUDESONIDE

Budesonide exhibits potent glucocorticoid activity and weak mineralocorticoid
activity.
PREGNANCY RISK CATEGORY: B
(According to the Working Group Report on Managing Asthma During
Pregnancy of 2004, “budesonide is the preferred inhaled corticosteroid because
safety studies in pregnancy are available and are reassuring. Few or no data are
available on other formulations during pregnancy, but no data indicate they are
unsafe.”)
DOSAGE AND ADMINISTRATION:
Dosage varies depending on the severity of asthma. Patients should be started
on a higher dose range, then gradually tapered to the lowest possible level
to maintain control.
MDI and DPI:
A: 1 to 2 inhalations (200-400 mcg) up to 4 inhalations (800 mcg) bid
SEVERE persistent asthma: 800 mcg - 2 mg/d or more
MODERATE persistent asthma: 800 mcg - 2 mg/d
MILD persistent asthma: 200-400 mcg or 800 mcg/d
IN and CH: 1 to 2 inhalations (200 to 400 mcg)/d
NB: Use in children < 6 yr not generally recommended. However, studies have
shown that infants and children, 3 mo to 6 yr have benefited from inhaled
budesonide.
SEVERE persistent asthma: > 1 mg/d
MODERATE persistent asthma: 400-800 mcg/d
MILD persistent asthma: 200-400 mcg/d
NB: Once-daily dosing may be considered in patients with mild to moderate
asthma who are well-controlled on inhaled corticosteroids.
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PREPARATIONS:
Inhalation: with appropriate accompanying dispenser for DPI and MDI
DPI: 100 mcg/dose x 200 doses
200 mcg/dose x 100 and 300 doses
400 mcg/dose x 50 doses
MDI: 200 mcg/dose x 100 doses
Resp Soln: for nebulization
250 mcg/mL, 2 mL (unit dose)
500 mcg/mL, 2 mL (unit dose)

FLUTICASONE

Its affinity for the glucocorticoid (GC) receptor is 18 times that of dexamethasone
and over 3 times that of budesonide. Fluticasone is not recommended in children
less than 4 years of age. In the treatment of moderate or severe asthma, most of
the benefit of inhaled fluticasone was achieved with a total daily dose of 100 to 250
micrograms (mcg), according to a meta-analysis of studies investigating the doseresponse relation (8 studies with 2324 adults and adolescents.)
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A and CH > 16 yr: 100 to 250 mcg bid
Severe asthma, CH > 4 yr: 50 to 100 mcg bid
PREPARATIONS:
Inhalation (as propionate) with appropriate accompanying dispenser for
DPI and MDI
DPI: 50 mcg/dose
250 mcg/dose
MDI: 50 mcg/dose x 60 and 120 doses
125 mcg/dose x 60 and 120 doses
Resp Soln (for nebulization)
250 mcg/mL, 2 mL (unit dose)

Beclomethasone

Beclomethasone is just as effective as the newer inhaled corticosteroids,
budesonide and fluticasone when given at the appropriate doses, although the
latter two have much higher affinities for the glucocorticoid receptor.
PREGNANCY RISK CATEGORY: B
Use in pregnancy only if potential benefit outweighs potential risk to fetus
especially when there has been no clinical response to first line inhaled steroid
in a pregnant asthmatic. There had been no increased incidence of congenital
malformations associated with beclomethasone use.
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DOSAGE AND ADMINISTRATION:
For MDI and DPI:
A and CH: 1-2 inhalations (50 to 100 mcg) tid to qid, or, 200 mcg bid
(CH up to 400 mcg/d, A up to 800 mcg/d)
PREPARATIONS:
Inhalation (as dipropionate): with appropriate accompanying dispenser
DPI: 100 mcg/dose
200 mcg/dose
400 mcg/dose
MDI: 50 mcg/dose x 100 and 200 doses
250 mcg/dose x 200 doses
Breath Actuated MDI:
50 mcg/dose x 200 doses
100 mcg/dose x 200 doses
250 mcg/dose x 100 doses

Methylprednisolone:

See Section 7.1.1 Methylprednisolone and Section 14.1 Corticosteroids

INDICATION:
Persistent severe asthma not responding to high dose inhaled steroids + long
acting selective β2-agonist + theophylline
DOSAGE AND ADMINISTRATION:
Taper slowly from high doses used in acute severe asthma to the lowest possible
level to maintain control and give preferably od or qod PO after breakfast.
PREPARATIONS:
Oral: 4 mg and 16 mg tablet

Prednisolone:

See Sections 7.1.1.2 Prednisolone and Section 14.1 Corticosteroids

PREPARATION:
Oral: 5 mg and 20 mg tablet
15 mg/5 mL syrup, 20 mL, 30 mL and 60 mL (as sodium phosphate)
20 mg/5 mL syrup, 30 mL and 60 mL (as sodium phosphate)

Prednisone:

See Sections 7.1.1.2 Prednisone and Section 14.1 Corticosteroids

PREPARATION:
Oral: 5 mg, 10 mg and 20 mg tablet
30 mg film coated tablet
10 mg/5 mL suspension, 30 mL and 60 mL
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7.1.2.3 Fixed Dose Combination Corticosteroid and Beta2 Agonist

It is stated in the Philippine Consensus on Asthma (2004) that “combining a
long-acting β2-agonist like salmeterol or formoterol with inhaled corticosteroids
leads to greater improvement in the control of symptoms and lung function among
patients with persistent asthma.” This is based on two landmark studies of Greening
et al (1994) and Woolcock et al (1996) as cited in the 2004 Philippine Consensus
and strengthened by subsequent studies. One pivotal study by Pauwels et al
(1997), the FACET (Formoterol and Corticosteroid Establishing Therapy) study,
has established the efficacy and safety of the combination.
MIASMA, a meta-analysis of 9 parallel group trials, compared increasing
doses of ICS with the addition of salmeterol in patients with symptomatic asthma.
Salmeterol added benefits such as greater early morning peaks, increased FEV1,
higher % of days and night without asthma symptoms, and a higher % of days
and nights without need for rescue medication with short-acting beta2 adrenergic
(SABA) agonist - these benefits present at 3 and 6 mo.
GOAL (Gaining Optimal Asthma Control) compared the combination of
fluticasone/ salmeterol with fluticasone alone in patients with uncontrolled asthma.
Compared with a step-up approach with ICS , with patients starting on a lower dose
and then increasing after 12 wk if asthma was not totally controlled, the combination
led to a greater proportion of patients having total or well-controlled asthma with
fewer exacerbations and better health-related quality of life vs fluticasone alone.
These benefits were seen in patients with or without steroids before entering trial.
INDICATION:
The combination is indicated if a patient requires a SABA more than once daily
in moderate asthma or if uncontrolled with ICS.

Budesonide + Formoterol

See Section 7.1.2.2 Budesonide and 7.1.2.1 Formoterol

PREPARATIONS:
(As fumarate dihydrate) with appropriate accompanying dispenser
DPI: 80 mcg budesonide + 4.5 mcg formoterol x 60 and 120 doses
160 mcg budesonide + 4.5 mcg formoterol x 60 and 120 doses

Fluticasone + Salmeterol

See Section 7.1.2.2 Fluticasone and 7.1.2.1 Salmeterol

PREPARATIONS:
Inhalation
DPI: 100 mcg fluticasone (as propionate) + 50 mcg salmeterol (as xinafoate)
x 28 and 60 doses
250 mcg fluticasone (as propionate) + 50 mcg salmeterol (as xinafoate)
x 28 and 60 doses
500 mcg fluticasone (as propionate) + 50 mcg salmeterol (as xinafoate)
x 28 and 60 doses
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MDI: 50 mcg fluticasone (as propionate) + 25 mcg salmeterol (as xinafoate)
x 120 doses
125 mcg fluticasone (as propionate) + 25 mcg salmeterol (as xinafoate)
x 120 doses
250 mcg fluticasone (as propionate) + 25 mcg salmeterol (as xinafoate)
x 120 doses

7.1.2.4 Leukotriene Receptor Antagonist
Montelukast
WARNING
1.
2.
3.

No role in the treatment of status asthmaticus.
Not to be used as monotherapy for exercise-induced bronchospasm.
It cannot be substituted for inhaled or oral corticosteroids especially for
persistent asthma.

INDICATION:
Prophylaxis and chronic treatment of asthma as adjunctive therapy in
combination with a corticosteroid. There is a place for montelukast in children
aged 2-5 yr with intermittent viral-induced asthma, where leukotrienes play a major
role.
PRECAUTION:
Patients are instructed to have appropriate rescue treatment available while
on montelukast. When being given concurrently with systemic corticosteroids,
appropriate tapering of corticosteroids is needed under medical supervision.
Rarely, reduction of a systemic corticosteroid while on another leukotriene
receptor antagonist has been reported to manifest with eosinophilia, vasculitic
rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy
sometimes presenting as Churg-Strauss syndrome. Caution and appropriate
clinical monitoring is recommended when systemic corticosteroid dose reduction
is considered in patients on montelukast.
PREGNANCY RISK CATEGORY: B
The NAEPP Expert Panel Report for 2004 suggests that minimal human data
are currently available on the safe use of leukotriene modifiers in pregnancy and
lactation.
DRUG INTERACTIONS:
Because of the potential for interactions, monitoring is recommended during
concurrent use with potent cytochrome P450 enzyme inducers such as rifampin.
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Concurrent use with phenobarbital has been shown to reduce AUC for montelukast;
however, no dose adjustment is considered necessary.
DOSAGE AND ADMINISTRATION:
A and CH >15 yr: Oral, 10 mg od hs
CH 6-15 yr: 5 mg chewable tab od hs
NB: Safety and efficacy have not been established in children less than 6
years.
PREPARATIONS:
Oral: 4 mg granules in sachet (as sodium)
4 mg and 5 mg chewable tablet (as sodium)
10 mg tablet (as sodium)

7.1.2.5 Mast Cell Stabilizer
Cromolyn sodium (sodium cromoglicate)
WARNING
1. May cause paradoxical bronchospasm.
2. No role in the treatment of status asthmaticus.
3. Beneficial effects may not be seen till after 4 weeks of continued use.
Inhibits release of mediators of inflammation from mast cells challenged with
immunologic and non-immunologic stimuli; may inhibit reflex bronchoconstrictor
responses arising from stimulation of C fibers or related sensory receptors in
human lungs; systemic absorption is very poor; small percentage absorbed is
rapidly excreted unchanged.
INDICATIONS:
1. Maintenance treatment for mild persistent asthma in selected patient
population
2. Pre-medication for exercise-induced asthma (EIA) or before exposure to
allergens in intermittent asthma
CONTRAINDICATION:
Hypersensitivity to cromolyn sodium or its components
PRECAUTIONS:
1. Premedicate with selective β2-agonist to minimize paradoxical
bronchospasm or coughing.
2. Use a spacer to minimize irritation.
3. Instruct patient on proper use of MDI and spinhaler.
4. Do not administer during acute attacks since it can worsen
bronchoconstriction.
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PREGNANCY RISK CATEGORY: B
The NAEPP Expert Panel Report for 2004 supports the safety of cromolyn use
in pregnancy and lactation.
ADVERSE EFFECTS:
Common: cough, paradoxical bronchospasm with the MDI or DPI; less
common: laryngeal edema, swollen parotid glands, angioedema, joint swelling and
pain, dizziness, dysuria, urinary frequency, nausea, headache, nasal congestion,
rash, urticaria, lacrimation.
DOSAGE AND ADMINISTRATION:
DPI: 20 mg cap by spinhaler inhalation qid, gradually taper to tid then bid
MDI: 5 mg per inhalation qid; gradually taper to tid then bid
Nebulization: Contents of 1 ampul (20 mg) per nebulization qid, gradually taper
to tid then bid; may mix with β2-agonist nebulizing solution
PREPARATIONS:
Inhalation:
DPI: 20 mg/dose with appropriate accompanying dispenser
MDI: 5 mg/dose x 112 doses
Resp Soln (for nebulization): 10 mg/mL aqueous solution, 2 mL ampul

7.2 AGENTS FOR CHRONIC OBSTRUCTIVE PULMONARY
DISEASE (COPD)
7.2.1 Relievers (quick relief/rescue medication)

See Section 7.1.1.1 Bronchodilators and Section 7.1.1.2 Corticosteroids

7.2.2 Maintenance medication
Tiotropium

A single inhaled dose of tiotropium results in bronchodilation which lasts for
approx 24 h. Large-scale clinical trials have shown that tiotropium inhaled once
daily increases the forced expiratory volume (FEV1) and quality of life in patients
with COPD. Compared to ipratropium, tiopropium has a lengthened time to first
exacerbation and time to first hospital admission.
Inhaled tiotropium is an effective once-daily anticholinergic bronchodilator in
patients with COPD. A single inhaled dose of tiotropium results in bronchodilation
which lasts for approximately 24 h. Large-scale clinical trials have shown that
tiotropium inhaled once daily increases the forced expiratory volume (FEV1) and
quality of life in patients with COPD. There are no long-term studies of tiotropium
in asthma; it is not indicated for patients with asthma.
Note: Although bronchodilators offer symptomatic relief in patients with COPD,
no bronchodilators have been found to affect the annual decline in FEV1.
See Section 7.1.1.2 Ipratropium
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PREPARATIONS:
Inhalation (DPI): 18 mcg/dose (as bromide) with appropriate accompanying
dispenser.

Ipratropium + Fenoterol

See Section 7.1.1.2 Ipratropium,
Section 7.1.1.1 Bronchodilators and 7.2.2 Ipratropium + Salbutamol

PREPARATIONS:
Inhalation (MDI): 20 mcg ipratropium (as bromide) + 50 mcg fenoterol (as
hydrobromide) x 10 mL
Resp soln (for nebulization):
250 mcg ipratropium (as bromide) + 500 mcg fenoterol (as hydrobromide)
per mL, 20 mL (multidose)
500 mcg ipratropium (as bromide) + 1.25 mg fenoterol (as hydrobromide) per
4 mL (unit dose)

Ipratropium + Salbutamol

Ipratropium and salbutamol in combination reduces bronchospasm through
anticholinergic and sympathomimetic mechanisms respectively. Simultaneous
administration of both drugs produces a greater bronchodilator effect than when
either drug is used alone.
See Section 7.1.1.2 Ipratropium and Section 7.1.1.1 Salbutamol
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: Oral inhalation: 2 inhalations qid (up to 12 inhalations/d)
CH: Safety and efficacy have not been established for children
PREPARATIONS:
Inhalation:
MDI: 21 mcg ipratropium (as bromide) + 120 mcg salbutamol x 200 doses
x 10 mL
Resp Soln: (for nebulization) 500 mcg ipratropium (as bromide anhydrous)
+ 2.5 mg salbutamol (as base) x 2.5 mL (unit dose)

7.3 CENTRALLY ACTING ANTITUSSIVES

These drugs exert their action on the cough center in the medulla by increasing
the threshold to cough stimuli from peripheral receptors.

Butamirate

Butamirate is a centrally acting antitussive which is neither chemically nor
pharmacologically related to the opioids; it has a high degree of protein binding and
its two metabolites have cough suppressant effect too, resulting in a long plasma
half-life.
458

INDICATIONS:
Chronic, nonproductive irritative cough
DRUG INTERACTIONS:
Pharmaceutically incompatible with penicillins, tetracyclines, salicylates,
phenobarbital sodium and high concentrations of sodium or potassium iodide.
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTION:
Use in the first trimester of pregnancy is not recommended.
PREGNANCY RISK CATEGORY: C
ADVERSE EFFECTS:
Rashes, nausea, diarrhea and dizziness.
DOSAGE AND ADMINISTRATION:
A and CH (>12 yr): PO: 10-20 mg q4h or 30 mg q6-8h
IN and CH ( 6 to 12 yr) : 1 mg/kg/d div q6-8h
Alternatively,
A: 1 tablet bid to tid
CH 1-9 yr: 1-2 teaspoon syrup bid to tid
A and CH (> 9 yr) : 1-2 tablespoon tid
PREPARATION:
(As citrate)
Oral: 50 mg SR tablet
7.5 mg/5 mL syrup, 60 mL and 120 mL

Dextromethorphan

A D-isomer of a codeine analog retaining only the antitussive property; equally
effective with codeine; exerts its effect in 15-30 min and lasts for 3-6 h.
INDICATIONS:
Chronic, nonproductive irritative cough
CONTRAINDICATIONS:
1. Patients who are at risk of developing respiratory failure
2. Persistent or chronic cough from smoking, emphysema, asthma
3. Cough with excessive secretions
4. Patients who are receiving MAO inhibitors
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PRECAUTIONS:
1. May induce histamine release and should be used with caution in atopic
children
2. Sedated or debilitated patients and those confined to the supine position
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Nausea and/or other GI disturbances, slight drowsiness and dizziness; toxic
effects include GI manifestations, blurred vision, ataxia, shallow respiration, stupor,
toxic psychosis coma.
DOSAGE AND ADMINISTRATION:
A: 30 mg q6 to 8h (up to 120 mg/d)
CH 2-6 yr: 3.5 mg q4h or 7.5 mg q6 to 8h (up to 30 mg/d)
CH 6-12 yr: 7 mg q4h or 15 mg q6 to 8h (up to 60 mg/d)
PREPARATIONS: (as hydrobromide)
Oral: 10 mg tablet
5 mg/5 mL syrup, 30 mL, 60 mL and 120 mL (alcohol-free)
10 mg/5 mL syrup, 60 mL (alcohol-free)
15 mg/5 mL syrup, 30 mL, 60 mL and 120 mL (alcohol-free)

7.4 RESPIRATORY STIMULANT
Aminophylline (theophylline ethylenediamine)

Aminophylline is used as a respiratory stimulant in neonatal apnea. Theophylline
is believed to stimulate the medullary respiratory center, presumably by increasing
sensitivity to the stimulatory actions of carbon dioxide. In preterm infants, about
50% of a dose is excreted unchanged in the urine and the remainder undergoes Nmethylation to caffeine and C-8 hydroxylation to 1,3 dimethyluric acid. The various
metabolic pathways involved with theophylline clearance undergo capacity-limited
kinetics (i.e., clearance is faster at lower serum concentration than at higher
concentration). Thus, changes in dosages can result in disproportionate changes
in serum concentration especially after multiple dosing.
See Sections 7.1.1 and 7.1.2 Aminophylline and Theophylline
DOSAGE AND ADMINISTRATION:
(For neonatal apnea)
See Table 7.1, Section 7.1.1.1 for loading dose and Table 7.2, Section 7.1.2.1
for maintenance dose specifically for the neonate and infant.
Loading Dose: (For patients not currently receiving theophylline preparations)
IV dose, the equivalent of 5 mg/kg anhydrous theophylline as a single dose
over 20 to 30 minutes to provide an average peak serum concentration of
10 mcg/mL.
Note: For patients currently receiving theophylline, a partial loading dose can
be computed based on a serum theophylline concentration and on the
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principle that each 0.5 mg per kg of lean body weight will result in a 1 mcg
per mL increase in serum theophylline concentration.
Maintenance Dose:
Premature infants, postnatal age < 24 days: IV, the equivalent of 1 mg/kg of
anhydrous theophylline q12h
Premature infants, postnatal age > 24 days: IV, the equivalent of 1.5 mg/kg of
anhydrous theophylline q12h
PREPARATION:
Inj: 25 mg/mL, 10 mL ampul (IV)
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8.0 ANTI-ALLERGICS
Common diseases requiring anti-allergics include allergic rhinitis (AR), atopic
dermatitis (AD), contact dermatitis, food and drug hypersensitivity reactions, acute
and chronic urticaria, anaphylactoid reaction and anaphylaxis. The spectrum
of their clinical manifestations range from mild to life threatening, especially
with anaphylaxis. Some disorders like AR, AD, and chronic urticaria are not life
threatening, but render life difficult and uncomfortable.

8.1 ANTIHISTAMINES (H1 RECEPTOR ANTAGONISTS)
WARNING
1.
2.
3.

May cause sedation
Serious adverse drug interactions are quite common, potentially
fatal in some.
Antihistamines can cause hypersensitivity reactions themselves.

Counteracts histamine action by reversible competitive inhibition of histamine
receptors on effector cells. Strictly they refer to both H1 and H2 antagonists but by
traditional use, antihistamines usually refer to H2 antagonists.
Histamine effects are mediated by 3 subclasses of histamine receptors; i.e.,
H1, H2 and H3 receptors, and probably more. Those mediated by H1 receptors
include smooth muscle contraction in the respiratory and GIT, increased vascular
permeability, pruritus, release of mediators of inflammation and recruitment
of inflammatory cells. Both H1 and H2 receptors mediate histamine-induced
vasodilatation and increased vascular permeability seen clinically as wheal and
flare response, urticaria, hypotension, flushing, headache, and tachycardia (esp.
in anaphylaxis). H1 antagonists partially block histamine-induced vasodilation but
have no effects on histamine induced gastric acid secretion, increased cardiac rate
and contractility. These latter effects are blocked by H2 antagonists.
H3 receptors may play some defensive role against excess bronchoconstriction.
However, the role of H3 antagonists in therapy is still unclear.
H1 antagonists are grouped into either first generation H1 antagonists, which
penetrate the blood brain barrier (BBB) causing sedation, or the new (or second)
generation H1 antagonists, which are lipophobic and pass through BBB poorly, thus
having lesser or minimal sedating effects.
Most H1 antagonists are rapidly absorbed following oral administration and
are widely distributed throughout the body except for the new generation H1
antagonists. Peak blood concentration and onset of action occur within 1-2 h. In
new pharmacokinetic and pharmacodynamic studies, the mean half-life of old
generation H1 antagonists are surprisingly long. For chlorphenamine, 16-28 h in
adults, 6-20 h in children; for hydroxyzine 14-24 h in adults, vs. 5-9 h in children
with AD; for diphenhydramine, 7-12 h in adults vs. 4-7 h in children. Elimination
half-lives in the elderly are much longer, also in those with liver disease. Thus
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it is feasible to give old generation H1 antagonists q8-12h in young adults,
q12-24h in the elderly, and every 6-8 h in young children; or in certain situations, to
give these at bedtime to improve benefit/risk ratio especially in allergic rhinitis and
atopic dermatitis where symptoms are worse at night.
Table 8.1. Chemical Classification of H1 receptor antagonists
(Antihistamines)
A.
Chemical Group

Examples

Characteristic Pharmacologic
Properties

Alkylamines

Brompheniramine
Chlorphenamine

May cause sedation in some patients
although to a lesser extent than other
antihistamines; can produce paradoxical
CNS stimulation in children; highly potent
H1 receptor antagonists

Ethanolamines

Carbinoxamine
Clemastine
Diphenhydramine
Doxylamine

Pronounced sedative and antimuscarinic
effects; low incidence of gastrointestinal
side effects.

Ethylenediamines

Antazoline

Moderate central sedative activity; may
cause gastric disturbances and skin
sensitization

B.
Chemical Group

Examples

Characteristic Pharmacologic
Properties

Phenothiazines

Promethazine

Pronounced antimuscarinic and antiemetic properties; also cause sedation
and photosensitivity reactions.

Piperazines

Buclizine
Cetirizine*
Cinnarizine
Flunarazine
Hydroxyzine
Meclizine

Hydroxyzine with highest sedative effect;
meclizine with anti-motion sickness and
anti-emetic properties

Piperadines

Astemizole*
Cyproheptadine
Loratadine*
Terfenadine*

Highly selective for H1 receptors; many
drugs from this class are non-sedating.

Unclassified

Acrivastine*
Azelastine*
Mebhydrolin

No specific properties attributable to these
agents

*Non-sedating

Adapted from Reynolds, James (Ed.) Martindale The Extra Pharmacopeia, 31st ed. London,
Pharmaceutical Society, 1996

Hydroxyzine is metabolized into its active component, cetirizine, a carboxylic
acid derivative which itself is marketed as a new generation H1 antagonist.
The newer generation H1 antagonists have their peak effect 5-7 h after oral
intake, long after their peak concentrations at 1-2 h. Once bound to histamine
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receptors, they are not readily displaced, and their effects are not reversible. They
exhibit both competitive and noncompetitive antagonism. Some of these agents are
converted to more active metabolites with longer half lives than parent compounds.
All these factors contribute to their prolonged duration of action, enabling once
daily or 2x/d dosing. Their elimination half lives are relatively shorter in children
and longer in the elderly and in those with liver dysfunction, as with old generation
H, antagonists.
Most of the new generation H1 antagonists are metabolized in the liver except
for cetirizine, which is excreted mainly in the kidneys. These new agents may
have modulatory effects on inflammation by down regulating intercellular adhesion
molecules (ICAM-I) in allergic rhinitis and conjunctivitis.
Antihistamines are classified in textbooks according to their chemical groups.
However, even within the same groups, the clinical pharmacology of each
antihistamine differs from each other.
INDICATIONS:
1. Treatment of anaphylaxis and anaphylactoid reactions - as supplement
to epinephrine (old generation H1 antagonists preferred)
2. Together with systemic steroids, part of the pre-medication regimen
for prophylaxis against radio-contrast media induced anaphylactoid
reactions (old generation H1 antagonists preferred)
3. Relief of sneezing, nasal pruritus and nasal discharge, eye itch, tearing
and erythema in allergic rhinoconjunctivitis.
4. Relief of pruritus in atopic dermatitis (hydroxyzine preferred)
5. Treatment of acute and chronic urticaria
6. Treatment of drug induced hypersensitivity reactions
7. Prevention and treatment of vertigo and treatment of emesis, associated
with Meniere’s disease; e.g., dimenhydrinate, diphenhydramine,
cyclizine, meclozine, promethazine
8. Treatment
of
drug
induced
extrapyramidal
tract
signs
(diphenhydramine).
9. Anesthetic premedication (promethazine)
10. Short term management of insomnia (diphenhydramine)
CONTRAINDICATIONS:
1. Hypersensitivity to antihistamines
2. Previous history of unusually severe adverse reaction like excessive
sedation or CNS stimulation
3. Neonates and preterm infants
4. Prostatic hypertrophy, narrow-angle glaucoma
ADVERSE REACTIONS:
FIRST GENERATION H1 ANTAGONISTS:
CNS: fatigue, lassitude, drowsiness, sedation, somnolence, weakness,
dizziness, ataxia, coma, narcolepsy; stimulatory CNS effects (common in children):
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insomnia, hyperreflexia, irritability, headaches, muscle twitching, nervousness,
tremor, dyskinesia, dystonia, seizures; NEUROPSYCHIATRIC: anxiety, catatonia,
confusion, delusion, depression, hallucination, hysteria, impaired mental efficiency,
impaired judgement, psychosis, schizophrenia; AUTONOMIC NERVOUS SYSTEM:
peripheral nervous system effects: areflexia, paralysis, paresthesias, toxic neuritis;
anticholinergic effects: dry mouth, fever, flushed facies (esp. in overdosage),
pupillary dilation; GIT: decreased GIT motility, GIT upset, appetite stimulation (from
anti-serotonin effects); GUT: urinary retention; CVS: tachycardia; alpha blocking
effect: hypotension; others: inappropriate weight gain; HEMATOLOGIC:
pancytopenias (and juandice) reported with trimeprazine and methdilazine;
IMMUNOLOGIC: hypersensitivity reactions: rashes, urticaria, anaphylaxis;
DERMATOLOGIC: photosensitivity (esp. with phenothiazine); massive overdose
can lead to severe toxicities and fatalities.
Topical antihistamines have been associated with high risk of skin sensitization;
topical has rarely been associated with toxic encephalopathy especially in patients
with epidermal breakdown due to varicella.
In pregnancy, certain H1 antagonists have been suspected to be associated
with fetal anomalies in humans. The following are generally considered safe:
chlorphenamine, diphenhydramine, and hydroxyzine. Withdrawal symptoms like
tremulousness and irritability may occur in neonates several days after parturition.
SECOND GENERATION H1 ANTAGONISTS:
Less sedation than old generation H1 blocker but may still occur at doses
commonly recommended by the manufacturer; astemizole and terfenadine may
prolong QTc interval slightly; with overdose and drug interactions, cardiac arrest
from ventricular arrhythmia (Torsade de Pointes) may occur.
In pregnancy, there is yet no evidence that new generation H1 antagonists
cause fetal anomalies in humans and there had been no reports of withdrawal
symptoms in infants; should be used during pregnancy only if expected benefits
to mother exceed unknown risks to the fetus.
PRECAUTIONS:
1. Not to be given to premature infants or neonates, due to increased
susceptibility to antimuscarinic effects.
2. Give with caution in elderly patients who are more susceptible to the
adverse effects, esp. antimuscarinic effects, sedation and hypotension.
3. Caution patients of possible sedation, not to drive or operate machinery
and to avoid alcohol and other CNS depressants.
4. Use with caution in patients with closed-angle glaucoma, urinary retention,
prostatic hypertrophy, or pyloroduodenal obstruction.
5. Use with caution in patients with seizure, severe cardiovascular and liver
disorders.
6. Avoid topical application to prevent sensitization.
7. Use with caution in patients taking drugs known to have drug interactions
with antihistamines.
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DRUG INTERACTIONS:
1. CNS depressants like alcohol, barbiturates, anxiolytic sedatives,
neuroleptics, hypnotics, opioid analgesics and antidepressants potentiate
sedative effects of old-generation H1 antagonists.
2. Monoamine oxidase inhibitors (MAOI’s) may enhance antimuscarinic
effects of antihistamines; additive antimuscarinic effects with other
antimuscarinic drugs, i.e., atropine, tricyclic antidepressants.
3. With oral decongestant, higher incidence of adverse effects, especially
CNS stimulation and insomnia (both old and new generation H1 receptor
antagonists).
4. Terfenadine and astemizole may have cardiotoxic effect when administered
simultaneously with drugs which inhibit cytochrome P450 like ketoconazole,
macrolides, cimetidine and quinolones.

DIPHENHYDRAMINE

A mono-ethanolamine derivative, is a first generation antihistamine with
antimuscarinic and pronounced sedative properties. It is a common ingredient of
compound preparations for symptomatic treatment of coughs and the common
cold.
WARNINGS/INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/ DRUG INTERACTIONS:
See Section 8.1 Antihistamines
INDICATIONS:
1. For the symptomatic relief of allergic conditions including urticaria and
angioedema, rhinitis and conjunctivitis, and in pruritic skin disorders.
2. Its antiemetic properties are used in the treatment of nausea and vomiting,
particularly in the prevention and treatment of motion sickness (when it
should be given at least 30 minutes before traveling), and in the treatment
of vertigo of various causes.
3. It is also used for its antimuscarinic properties in the control of parkinsonism
and drug-induced extrapyramidal disorders (although the possibility that
diphenhydramine itself may cause extrapyramidal symptoms should be
remembered).
4. It has central sedative properties and may be used as a hypnotic in the
short-term management of insomnia.
5. Used parenterally it can be an adjunct in the emergency treatment of
anaphylactic shock or when oral therapy is not feasible.
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: 25-50 mg 3x/d PO, IM or IV
IN and CH: 5 mg/kg/d div q6-8h, P0, IM or IV
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PREPARATIONS:
Oral: 25 mg and 50 mg capsule (as hydrochloride)
12.5mg/5 mL syrup, 30 mL, 60 mL, and 120 mL (alcohol-free) (as
hydrochloride)
Inj: 50 mg/mL, 1 mL ampul and 10 mL vial (IM, IV) (as hydrochloride)

HYDROXYZINE
WARNING
Hydroxyzine should not be given by intravenous injection since hemolysis
may result.
It is a piperazine derivative and a sedating antihistamine with antimuscarinic
properties. It is rapidly absorbed from the GIT; metabolites include cetirizine which
has antihistamine activity. An elimination half-life of about 20 hours has been
reported.
WARNINGS/INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
EFFECTS/ DRUG INTERACTIONS: See Section 8.1 Antihistamines
INDICATIONS:
1. Used as an anxiolytic (short-term) as an adjunct to pre- and postoperative
medication
2. Pruritus and urticaria
3. Used as an anti-emetic
4. An adjunct to opioid analgesics in the management of cancer pain
PREGNANCY RISK CATEGORY: C
PRECAUTION:
Give once daily in patients with liver disorder.
DOSAGE AND ADMINISTRATION:
A: 25 mg 2-4x/d PO (max 150 mg/d)
IN and CH: 2 mg/kg/d div q8-12h, PO
PREPARATIONS:
Oral: 10 mg and 25 mg tablet (as dihydrochloride)
2 mg/mL syrup, 60 mL (as dihydrochloride or as hydrochloride)
Inj:
50 mg/mL, 1 mL vial (IM, IV)

Cetirizine

Cetirizine hydrochloride is a piperazine derivative and a metabolite of
hydroxyzine. A non-sedating antihistamine which is long-acting and has some
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mast-cell stabilizing activity. It appears to have a low potential for drowsiness in
usual doses and to be virtually free of antimuscarinic activity. It is used for the
symptomatic relief of allergic conditions including rhinitis and chronic urticaria.
It is rapidly absorbed from the GIT after oral administration, with peak plasma
concentrations being attained within about 1 h. It is highly bound to plasma proteins
and has an elimination half-life of about 10 h. Cetirizine has been detected in breast
milk; and is excreted primarily in the urine mainly as unchanged drug.
WARNINGS/INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
EFFECTS/ DRUG INTERACTIONS:
See Section 8.1 Antihistamines
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A and CH (> 6 yr): 10 mg once daily or 5 mg 2x/d
CH (2-6 yr): For hay fever: 5 mg daily or 2.5 mg 2x/d
PREPARATIONS:
Oral: 10 mg tablet (as dihydrochloride)
10 mg/mL drops, 10 mL (as dihydrochloride)
1 mg/mL solution, 30 mL and 60 mL (as dihydrochloride)
5 mg/5 mL syrup, 30 mL (as dihydrochloride)

Chlorphenamine (chlorpheniramine)

It is an alkylamine derivative that causes a moderate degree of sedation;
also has antimuscarinic activity. They are common ingredients of compound
preparations for symptomatic treatment of coughs and the common cold. It is
absorbed relatively slowly from the GIT with peak plasma concentrations occurring
about 2.5-6 h after administration by mouth, with low bioavailability of 25 to 50%. It
appears to undergo considerable first-pass metabolism. About 70% of the drug in
the circulation is bound to plasma proteins. There is wide inter-individual variation
in its pharmacokinetics; values ranging from 2-43 h have been reported for the
half-life. It is widely distributed in the body, including passage into the CNS, and
extensively metabolized. Unchanged drug and metabolites are excreted primarily
in the urine with excretion dependent on urinary pH and flow rate. Only trace
amounts have been found in the feces.
A duration of action of 4-6 h has been reported; this is shorter than may be
predicted from pharmacokinetic parameters. More rapid and extensive absorption,
faster clearance, and a shorter half-life have been reported in children.
WARNINGS/INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/ DRUG INTERACTIONS: See Section 8.1 Antihistamines
PREGNANCY RISK CATEGORY: B
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DOSAGE AND ADMINISTRATION:
A: 8-12 mg 2x/d PO; or 10-20 mg/dose IM, SC (not > than 40 mg/d)
IN and CH (< 40 kg): 0.35 mg/kg/d div q6-8h PO, or 87.5 mcg/kg/dose SC
4x/d.
PREPARATIONS:
Oral: 4 mg tablet (as maleate)
2 mg/5 mL syrup, 60 mL (as maleate)
2.5 mg/5 mL syrup (as maleate)
Inj: 10 mg/mL, 1 mL ampul/vial (IM, IV) (as maleate)
10 mg/mL, 10 mL vial (IM, IV) (as maleate)

Loratadine

Loratadine is a new generation H1 antagonist which is a derivative of
azatadine; it undergoes extensive metabolism, with its major metabolite
descarboethoxyloratadine having a longer half-life than the parent compound, i.e.,
18 h vs. 12 h; loratadine and its metabolites pass through breast milk.
WARNINGS/INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
EFFECTS/ DRUG INTERACTIONS:
See Section 8.1 Antihistamines
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: 10 mg once daily, PO
CH (2-12 yr) <30 kg: 5 mg once daily, PO
>30 kg: 10 mg once daily, PO
PREPARATIONS:
Oral: 10 mg tablet
5 mg/5 mL syrup, 30 mL

8.2 H2 RECEPTOR ANTAGONISTS

See Section 13.11 and Section 5.4.1 and Section 8.0,

INDICATIONS:
1. Adjunct therapy to H1 antagonists in treating refractory hypotension and
arrhythmias associated with anaphylaxis
2. For severe chronic urticaria
3. Prophylaxis against radiocontrast media-induced anaphylactoid reaction.

8.3 CORTICOSTEROIDS:

See Section 14.1 and Section 8.0
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INDICATIONS:
1. Acute and chronic severe asthma (See Section 7.1.1 and 7.1.2)
2. Severe allergic rhinitis (strictly short course only)
3. Severe recalcitrant atopic dermatitis (AD) (systemic corticosteroid- use
strictly for short course only, and only as a last resort; use in AD is highly
controversial; topical corticosteroid is preferred for long term and prn
treatment).
4. Severe hypersensitivity reactions to drugs and foods including anaphylaxis,
anaphylactoid reactions, hemolytic cytopenias, serum sickness, systemic
contact dermatitis, early phase of Stevens-Johnson syndrome or erythema
muftiforme, exfoliative dermatitis, drug induced lupus, fixed drug eruption,
etc.
5. Acute and chronic severe urticaria/angioedema not responding to maximal
H1 and H2 antagonists
6. Recurrent idiopathic anaphylaxis, exercise-induced anaphylaxis

8.4 ADRENERGIC AGENTS:

See Section 5.8.1 Epinephrine, Anaphylactic Shock
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9.0 ANTINEOPLASTICS AND IMMUNOSUPPRESSANTS
WARNING
Chemotherapeutic agents should not be given without an absolute
histologic diagnosis of malignancy because all agents have low
therapeutic index, and toxicity is seen at all therapeutic doses. They
should only be used by physicians with experience in their use.

Cell cycle kinetics
Growth cycle of cells: Both normal and neoplastic cells have a growth cycle
divided into four growth phases (G1, S, G2, and M) and a resting phase (G0).
Cell cycle time refers to the time needed by cells to go through all phases. DNA is
synthesized during the S phase with the entire DNA content of the cell duplicated.
During the G1 and G2 phases, no DNA synthesis occurs, although both RNA and
protein are synthesized. The cell undergoes mitosis during the M phase where the
final steps of chromosome replication and segregation occur.
Growth fraction: The percentage of the total number of cells in a tumor that are
cycling or actively dividing is referred to as the growth fraction. The greater the
number of cells in the resting phase, the lower the growth fraction of the tumor. If
the growth fraction approaches 1 and the cell death rate is low, the tumor doubling
time approximates the cell cycle time.
Doubling time is the time needed for the tumor to double its volume. It is a
function of the cell cycle time, the growth function and the rate of cell loss or cell
death.
The Gompertzian kinetic describes the characteristic hyperbolic growth curve
displayed by most tumors where initial growth is very rapid (steep slope) and then
slows down or stops (flat curve) when the tumor reaches a large size.
Drug resistance
One of the major factors limiting the efficacy of chemotherapy is drug resistance,
which may result from kinetic or genetic factors. At the time of diagnosis, most
tumors are already in the late phase of the Gompertzian growth curve with a low
growth fraction and a long doubling time. These tumors are relatively resistant to
anti-neoplastic agents that are the most effective on actively cycling cells (kinetic
resistance). Genetic resistance results from spontaneous mutations causing
increased transport of the drug out of the cell, decreased availability of receptors
for drugs, overproduction of the targets of the chemotherapeutic agents or use of
an alternate pathway as the source of metabolite when the primary pathway is the
target of drugs. Pharmacologic resistance occurs because tumor cells are located
in “sanctuaries” and are not exposed to anti-tumor agents.
Practice of chemotherapy
In combination chemotherapy, each drug should be active against the particular
tumor when used singly, the drugs should have different mechanisms of action and
cross resistance between drugs should be minimal.The drugs should have different
471

dose-limiting toxicity to avoid overlapping toxicities. Drug combinations should be
given at regular intervals with the shortest possible treatment-free interval between
treatment cycles to prevent the onset of resistance. The optimal dose and schedule
should be followed at all times.
Chemotherapy combined with other modalities of treatment, such as surgery
and radiation therapy, may be more effective in some cases. Combining modalities
are generally used when results from a single treatment method are poor.
Dosage and administration
Dosage and administration listed here are based on usual protocols
being applied for specific neoplastic conditions. However, dosaging should be
individualized depending on the type of cancer being treated and on specific
treatment protocols.
Toxicity of cancer chemotherapeutic agents
Most agents cause damage to rapidly proliferating cells, thus, normal tissues
with rapid doubling times (such as bone marrow, germ cells, hair follicles, and
gastrointestinal epithelium) are also sensitive to the toxic effects of chemotherapeutic
agents.
1. Hematologic: myelosuppression, particularly neutropenia, is the doselimiting toxicity. The key element is the absolute neutrophil count (ANC).
As the ANC falls below 1000/μL, the risk of bacterial infection begins to
increase and it increases exponentially as the ANC drops below 500/μL.
2. GIT: direct effects are due to the killing of cells lining the mouth, stomach
and intestines and indirect effects can facilitate some infections such as
candida or herpes simplex virus infections. Mucositis is most common
with methotrexate, especially in malnourished or folate depleted patients,
patients with renal insufficiency and patients taking NSAIDs. Doxorubicin,
etoposide, thiotepa and melphalan can also cause severe mucositis. Several
chemotherapy-induced nausea and vomiting (CINV) can significantly affect
patients’ quality of life and have a negative impact on compliance with
additional chemotherapy. Approximately 70%-80% of all cancer patients
receiving chemotherapy experience nausea and/or vomiting but can be
prevented by antiemetics. Most chemotherapeutic agents produce nausea
and vomiting within the first few h after administration and complete
resolution by 24 h, except cisplatin where it can last up to 5-7 d. Cisplatin
is the most emetogenic; it is less intense with dacarbazine and nitrogen
mustard mechlorethamine).
3. GUT: hemorrhagic cystitis is most often caused by both cyclophosphamide
and ifosfamide. Renal toxicity is also caused by cisplatin, high-dose
methotrexate, plicamycin, mitomycin.
4. CVS: most often caused by doxorubicin, daunorubicin or high dose
cyclophosphamide.
5. Respiratory: most often caused by bleomycin, carmustine or
methotrexate.
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6.

Hepatic: most often caused by methotrexate, mercaptopurine,
asparaginase, dacarbazine, cytarabine, carmustine, lomustine.
7. Gonadal (sterility): most often caused by cyclophosphamide,
mechlorethamine or other alkylating agents.
8. Neurologic: most often caused by vincristine, vinblastine, high-dose
cytarabine, intrathecal methotrexate, asparaginase, procarbazine, cisplatin
or fluorouracil.
9. Local tissue injury: severe local tissue injury may result from extravasation
during administration of doxorubicin, daunorubicin, mitomycin, dactinomycin,
plicamycin and nitrogen mustard. Drugs that cause moderate to severe
damage include vincristine, vinblastine, etoposide and dacarbazine.
10. Tumor lysis syndrome: massive killing of cancer cells may lead to release
of overwhelming amounts of intracellular components from the dead cells
resulting in hypercalcemia, hyperphosphatemia or hyperuricemia.

9.1 ANTINEOPLASTICS
9.1.1 CELL CYCLE-SPECIFIC AGENTS

Phase-specific agents are drugs that exert their cytotoxic effects during a
specific phase of the cell cycle and are usually not effective against cells that are
in the dormant phase (G0). In contrast, cell cycle specific or non-phase specific
agents are active while cells are rapidly dividing but are not dependent on the cell
being in a particular phase. Cell cycle specific agents are effective against tumors
with a high growth fraction.
S-Phase Specific Agents

9.1.1.1 Antimetabolites

The three major types of agents that belong to this class are: (1) folic acid
analogs, (2) purine analogs, and (3) pyrimidine analogs. Antimetabolites are
incorporated into new nuclear material or combine irreversibly with vital cellular
enzymes preventing normal cellular division. These agents are only partially
selective for tumor cells and are toxic to all rapidly dividing normal cells, as in the
intestinal epithelium and bone marrow.
Folate antagonists, like methotrexate, kills cells during the S phase of the cell
cycle, and are most effective when the cells are in the logarithmic growth phase.
The primary side effects, which are reversible, stem from action on rapidly dividing
cells of the bone marrow (myelosuppression and thrombocytopenia) and GI
epithelium (mucositis). Chronic use has resulted in increased incidence of hepatic
portal fibrosis.
Purine analogs can cause marked inhibition of the coordinated induction of
various enzymes required for DNA synthesis, as well as potentially critical alteration
in the synthesis of polyadenylate-containing RNA.
Pyrimidine analogs are best characterized by their halogenated pyrimidine
derivatives. The mechanism of action varies according to the substitution of
halogen atoms at the correct dimension to produce a molecule resembling natural
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pyrimidine to interact with enzymes of pyrimidine metabolism but at the same time
interferes drastically with certain other aspects of pyrimidine action.

CYTARABINE (1,2)

Cytarabine, a pyrimidine nucleoside analogue, is an antimetabolite antineoplastic
which inhibits the synthesis of deoxyribonucleic acid. It is phosphorylated to
arabinosyl-cytosine triphosphate (ara-CTP) that competitively inhibits DNA
polymerase. Its actions are specific for the S phase of the cell cycle. It also has
antiviral and immunosuppressant properties. It is degraded in the GIT with only
about 20% reaching systemic circulation after oral administration. After intravenous
injection it disappears rapidly from the plasma with an initial half-life of about 10
minutes; the terminal elimination half-life ranges from 1 to 3 h. High concentrations
are reached in CSF after continuous infusion (vs. rapid infusion). There is only
moderate diffusion of cytarabine across the blood-brain barrier following IV injection,
but, because of low deaminase activity in the CSF, concentrations achieved after
continuous intravenous infusion or intrathecal injection are maintained for longer
in the CSF than are those in plasma, with a terminal elimination half-life of 3.5 h.
Cytarabine may be given by the intrathecal route for leukemic or lymphomatous
meningitis. It is rapidly and extensively metabolized mainly in the liver, less so in
kidneys, GI mucosa, granulocytes, and in other tissues by the enzyme cytidine
deaminase, converted by phosphorylation to an active form which is rapidly
deaminated to inactive 1-beta-D-arabinofuranosyluracil (uracil arabinoside, ara-U).
It is excreted in urine and it also crosses the placenta.
INDICATIONS:
1. Acute myeloid leukemias
2. Acute lymphoblastic leukemia
3. Hodgkin’s disease
4. Non-Hodgkin’s lymphomas
5. Meningeal lymphoma.
6. Prophylaxis of meningeal leukemia
CONTRAINDICATION:
Hypersensitivity to cytarabine
PRECAUTIONS:
1. Frequent white blood cell and platelet counts
2. Monitor blood-uric acid (because of the risk of hyperuricemia secondary to
lysis of neoplastic cells)
3. Renal and hepatic function should be periodically assessed
4. Should be given with care to patients with impaired liver function; dosage
reduction may be necessary.
PREGNANCY RISK CATEGORY: D
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ADVERSE REACTIONS:
Since cytarabine toxicity is largely dose-related, low-dose cytarabine is
generally well tolerated, even in elderly patients, who are more susceptible:
its only significant toxicity is myelosuppression that produces leukopenia,
thrombocytopenia, and anemia with striking megaloblastic change and bleeding
complications. A syndrome of bone and muscle pain, fever, malaise, conjunctivitis,
and rash, sometimes described as `flu-like’, has been reported 6 to 12 hours after
cytarabine administration, which may be treated or prevented with corticosteroid
therapy.
DERMATOLOGIC: rashes, oral and anal ulceration; GI: mild and reversible
hepatic dysfunction; NEUROLOGIC: seizures; OPHTHALMOLOGIC: ocular
toxicity; RESPIRATORY: pneumonitis; RENAL: renal dysfunction
DRUG INTERACTIONS:
1. Reduced GI absorption of oral digoxin
2. May antagonize the activity of gentamicin against K. pneumoniae
3. May antagonize the anti-infective activity of flucytosine
4. Acute pancreatitis in patients given cytarabine who had previously received
asparaginase therapy
5. Hepatic dysfunction with the combined use of cytarabine and
daunorubicin
6. Improved clinical response rates when administered after fludarabine
DOSAGE AND ADMINISTRATION:
For the induction of remission in adults and children with acute leukemias:
100 mg per m2 body-surface q12h by rapid IVinjection, x 5-10 d
100 mg per m2 daily by continuous IVinfusion, x 5-10 d
For maintenance:
75 to 100 mg per m2 once weekly, IV or SC
1 to 1.5 mg per kg once or twice weekly, IV or SC
In the treatment of refractory disease:
up to 3 g per m2 q12h , IV infusion over at least 1 h x 6d
In leukemic meningitis:
10 to 30 mg per m2 body-surface intrathecally, q2-4d
For lymphomatous meningitis:
50 mg intrathecally q2wk x 5 doses, then q4wk x 5 doses
PREPARATION:
Inj: powder, 100 mg vial (IM, SC, intrathecal)
20 mg/mL, 5 mL ampul (IM, SC, intrathecal)
50mg/mL, 10 mL vial (IV infusion)

FLUOROURACIL (1, 22)

Fluorouracil, a pyrimidine analogue, is an antineoplastic that acts as an
antimetabolite to uracil. After intracellular conversion to the active deoxynucleotide
it interferes with the synthesis of DNA by blocking the conversion of deoxyuridylic
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acid to thymidylic acid by the cellular enzyme thymidylate synthetase. It can also
interfere with RNA synthesis. Administered parenterally because absorption after
oral ingestion is unpredictable and incomplete. Metabolic degradation occurs
in many tissues, especially in the liver. Plasma clearance is rapid and urinary
elimination amounts to only 5-10% of the dose in 24 h. It is distributed throughout
body tissues and fluids including the cerebrospinal fluid, and disappears from
the plasma within about 3 h. Although the liver contains high concentrations of
dihydropyrimidine dehydrogenase, dosage does not have to be adjusted in patients
with hepatic dysfunction because the drug is degraded at extrahepatic sites or by
vast access of this enzyme in the liver. It readily enters the CSF and concentrations
> 0.01 mM are sustained for up to 12 h following conventional doses.
The plasma concentrations of fluorouracil during continuous IV infusion are
reported to undergo circadian variations of as much as 50% of the mean with peak
concentrations occurring in the middle of the night. The variation may be due to a
circadian variation in the activity of the enzyme dihydropyrimidine dehydrogenase
in blood, but striking interpatient variations in peak concentrations of fluorouracil
and peak enzyme activity suggest that any adjustment of infusion times would
need to be individualized. It has been suggested that pharmacokinetic monitoring
should be investigated as a means of individualizing fluorouracil doses with the aim
of improving efficacy and reducing toxicity.
INDICATIONS:
1. GI cancers - may be combined with folinic acid
2. Breast cancer - often used with cyclophosphamide and methotrexate or
doxorubicin
3. Other malignant neoplasms - head and neck, liver, and pancreas
4. Used topically in the treatment of solar (actinic) keratoses and other
superficial tumors and premalignant conditions of the skin including
Bowen’s disease and superficial basal cell carcinomas
CONTRAINDICATIONS:
1. Poor nutritional state
2. Depressed bone marrow function (leukocyte count <5000/mm3 and/or
platelet count <100,000/mm3)
3. Potentially serious infection
4. Have had major surgery within the previous month
PRECAUTIONS:
1. Discontinue if intractable vomiting and/or diarrhea occurs
2. Appearance of stomatitis or of esophagopharyngitis necessitates cessation
of therapy
3. Should be given with care to weak or malnourished patients, to those with
a history of heart disease, to those who have previously received highdose radiation therapy or alkylating agents, or to those with hepatic or
renal insufficiency
4.
Blood cell counts should be determined frequently during therapy. The
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5.
6.
7.

white cell count should be determined frequently during treatment and
therapy stopped immediately if the count falls rapidly or falls to below
3500 per mm3, if the platelet count falls below 100 000 per mm3, or if
severe adverse effects occur. Doses should be reduced by up to half in
patients with poor nutritional status, impaired bone marrow, hepatic, or
renal function, and within 30 d of major surgery.
Topical fluorouracil should not be used on mucous membranes. There is
a possibility of increased absorption if used excessively or on ulcerated or
inflamed skin. Occlusive dressings may increase inflammatory actions.
Exposure to sunlight during treatment should be avoided.
Urine and feces produced for up to 48 h and 5 d respectively after an oral
dose of fluorouracil should be handled wearing protective clothing.

PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
CVS: myocardial ischemia; DERMATOLOGIC: local inflammatory and
photosensitivity reactions following topical use, dermatitis and, rarely, erythema
multiforme. With protracted continuous infusion in particular, the palmar-plantar
erythrodysesthesia syndrome (erythema and painful desquamation of the hands
and feet) may occur; GIT: anorexia and nausea, stomatitis and diarrhea (may
be exacerbated if given with folinic acid). In the infusion method, stomatitis, GI
mucositis, and diarrhea are the dose-limiting toxicity; HEMATOLOGIC: leukopenia
(noted 9-14 d after first injection of the drug); myelosuppression (for IV bolus);
CNS: central neurotoxicity (notably cerebellar ataxia); OPHTHALMOLOGIC: ocular
irritation
DRUG INTERACTIONS:
1. Increased risk of hemolytic-uremic syndrome if used with mitomycin.
2. Leucovorin calcium enhances the toxicity of fluorouracil. Combined
leucovorin and fluorouracil therapy should be used with extreme caution
in geriatric or debilitated patients: these patients are more likely to develop
serious toxicity from fluorouracil.
3. Metronidazole increases the toxicity of fluorouracil in patients with
colorectal cancer.
4. Increase in the initial plasma concentration of fluorouracil and a decrease
in fluorouracil clearance with co-administration with interferon alfa-2b
5. Severe leucopenia, leading to death in some cases, has been reported in
patients who received fluorouracil or fluorouracil prodrugs (such as tegafur)
with sorivudine, an antiviral developed for herpes zoster. A metabolite
of sorivudine appears to inhibit dihydropyrimidine dehydrogenase, the
primary enzyme responsible for the inactivation of fluorouracil.
6. Increased plasma concentrations with cimetidine
DOSAGE AND ADMINISTRATION:
For average-risk patients in good nutritional status with adequate hematopoietic
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function: 12 mg/kg IV bolus x 4 d followed by 6 mg/kg on alternative
succeeding days x 4 doses if no toxicity is observed ; Or, daily doses of
500 mg/m2 IV infusion x 5-14 d repeated in monthly cycles.
When used with leucovorin: decrease the daily doses of 5-FU to 375-425 mg/
m2 IV x 5 d because of mucositis and diarrhea.
PREPARATIONS:
Inj.: 25 mg/mL, 10 mL vial (IV, IV infusion)
50 mg/mL, 5 mL, 10 mL, 20 mL and 100 mL ampul/vial (IV, IV infusion)

MERCAPTOPURINE (1)

Mercaptopurine is an analogue of the natural purines hypoxanthine and
adenine. After the intracellular conversion of mercaptopurine to active nucleotides,
including thioinosinic acid, it functions as a purine antagonist, interfering with
nucleic acid synthesis, and ultimately inhibiting DNA and RNA synthesis. It also
has immunosuppressant properties. There is usually complete resistance between
mercaptopurine and thioguanine.
Mercaptopurine is variably and incompletely absorbed from the gastrointestinal
tract; about 50% of an oral dose has been reported to be absorbed, but the absolute
bioavailability is somewhat lower, probably due to gastrointestinal or first-pass
metabolism, and is also subject to wide interindividual variation. It is rapidly and
extensively metabolized in the liver, by methylation and oxidation as well as by the
formation of inorganic sulfates. Considerable amounts are oxidized to thiouric acid
by the enzyme xanthine oxidase. When administered IV, the elimination half-life of
the drug in plasma is relatively short (<1 h) due to uptake by cells, renal excretion
and rapid metabolic degradation. Mercaptopurine crosses the blood-brain barrier to
some extent and is found in the CSF, but only in subtherapeutic concentrations.
INDICATIONS:
1. Leukemias - acute lymphoblastic and myeloid leukemias (chiefly employed
in maintenance programs, commonly in association with methotrexate);
chronic myeloid leukemia
2. Prevention of rejection of homografts
3. Various autoimmune diseases (e.g., SLE, rheumatoid arthritis, inflammatory
bowel disease, etc.)
CONTRAINDICATIONS:
1. Patients whose disease was resistant to prior therapy with the drug.
2. Hypersensitivity to mercaptopurine or any component.
PRECAUTIONS:
1. Monitor hematologic parameters.
2. Liver function should be determined at weekly intervals during initiation of
mercaptopurine and at monthly intervals thereafter.
PREGNANCY RISK CATEGORY: D
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DRUG INTERACTIONS:
1. If allopurinol and mercaptopurine are administered concomitantly, the
dosage of mercaptopurine should be reduced to 25-33% of the usual
dose.
2. Possible increased risk of liver toxicity in patients receiving other
hepatotoxic agents.
3. Diminishes the activity of warfarin.
4. Increase in mean peak plasma concentrations of mercaptopurine with
concurrent administration of low-dose methotrexate by mouth.
5. Cross-resistance between mercaptopurine and tioguanine.
ADVERSE REACTIONS:
GIT: anorexia, nausea, vomiting, stomatitis, diarrhea, jaundice, bile stasis,
hepatic necrosis, particularly when therapy is continued for 2-5 mo or when
recommended dose is exceeded; HEMATOLOGIC: bone marrow suppression
(reversible). Potentially carcinogenic and mutagenic
DOSAGE AND ADMINISTRATION:
Initial average daily oral dose: 2.5 mg/kg
Starting doses: 100-200 mg/d and decreased to appropriate multiple of 25 mg
on improvement
Maintenance: 1.5-2.5 mg/kg/d
If there is no clinical improvement and no evidence of white-cell depression
after 4 wk, the dose may be cautiously increased up to 5 mg/kg/d. Total
dose required to produce depression of marrow in patients with nonhematological malignancies ranges from 18-106 mg/kg. Blood counts
should be taken at least once a week and if there is a steep fall in the
white cell count or severe bone-marrow depression the drug should be
withdrawn immediately. Therapy may be resumed carefully if the white cell
count remains constant for 2 or 3 days or rises.
PREPARATION:
Oral: 50 mg tablet

METHOTREXATE (1)

Methotrexate (MTX) is a dihydrofolate reductase inhibitor that blocks the
reduction of dihydrofolate to tetrahydrofolate thereby inhibiting formation of
thymidilate and purine and arrests DNA, RNA and protein synthesis.
It is readily absorbed from the GIT if given at doses < 25 mg/m. At larger doses,
it is incompletely absorbed and has to be given IV. It is also rapidly and completely
absorbed following IM administration. Peak serum concentrations are achieved in
1 to 2 h after an oral dose, and 30 to 60 min after an IM one. After IV administration,
the drug is distributed in a triphasic manner. The rapid distributive phase is followed
by a second phase which reflects the renal clearance (half-life = 2.3 h), then a
terminal phase which has a half- life of 8-10 h; distributed to body spaces and in
situations where there is an expansion of these spaces, they act as storage depots
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for the release of the drug, eventually leading to prolonged high concentration and
more severe toxicity.
About 50% is bound to plasma proteins and can be displaced from plasma
albumin by several drugs. Methotrexate enters the cells in part by an active
transport mechanism and is bound as polyglutamate conjugates; bound drug may
remain in the body for several months, particularly in the liver. Of the absorbed,
most is eliminated unchanged in the urine within 48 h. Patients receiving markedly
high doses are at risk for nephrotoxicity due to accumulation of toxic metabolites
including 7-hydroxymethotrexate. Renal elimination is through both glomerular
filtration and active tubular secretion.
The concentration in the CSF is only 3% of that in systemic circulation at steady
state. High doses (> 1.5 g/m ) of MTX followed by leucovorin rescue achieves
cytotoxic combinations of MTX in CNS. Methotrexate has been detected in very
small amounts in saliva and breast milk. It crosses the placenta.
INDICATIONS:
1. Trophoblastic neoplasms
2. Breast cancer
3. Psoriasis
4. Rheumatoid arthritis
5. With leucovorin as adjunct to surgical resection or amputation of primary
tumor in patients with nonmetastatic osteosarcoma
6. Osteogenic sarcoma
7. Epidermoid cancers of the head and neck and lung cancer
8. Burkitt’s lymphoma
9. Advanced cases of mycosis fungoides
10. Advanced stages of lymphosarcoma
11. Autoimmune and collagen vascular diseases
CONTRAINDICATIONS:
1. Poor nutritional states
2. Severe renal or hepatic disorders
3. With overt or laboratory evidence of an immunodeficiency syndrome
4. With preexisting blood dyscrasias
PRECAUTIONS:
1. Should be used with great care in patients with bone-marrow, hepatic, or
renal impairment. It should also be used cautiously in ulcerative disorders of
the gastrointestinal tract, and in the elderly and the very young. Treatment
should be interrupted if myelosuppression, diarrhea, or stomatitis occur.
2. Opportunistic infections have been reported in patients receiving low-dose
MTX, possibility of P. carinii pneumonia should be considered in patients
who develop pulmonary symptoms.
3. Accurate evaluation of tuberculin test is not possible in patients on MTX
4. Intrathecal MTX must be mixed in buffered physiologic solution containing
no preservatives
5. Reduce dosage during renal insufficiency
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6.
7.

8.
9.

Pleural or ascitic effusions may act as a depot for MTX and produce
enhanced toxicity, and should be drained before treatment.
MTX should not be used to treat rheumatoid arthritis or psoriasis in patients
with alcoholism, liver disease or abnormal liver function tests, or in those
with significant renal impairment, immunodeficiency, or blood disorders. A
test dose has been recommended.
With high-dose regimens, plasma concentrations of MTX should be
monitored. Maintenance of an adequate flow of alkaline urine is essential
MTX is a potent teratogen and should be avoided in pregnancy. The British
National Formulary advises that conception should be avoided for at least
6 months after therapy. Women receiving MTX should not breast feed.

PREGNANCY RISK CATEGORY: D
DRUG INTERACTIONS:
1. Increased toxicity with protein-bound drugs (salicylates, sulfonamides,
sulfonylureas, phenytoin, phenylbutazone, tetracy chloramphenicol, and
aminobenzoic acid) and weak organic acids (including salicylates)
2. Enhanced effects by concurrent use of drugs that decrease its renal
excretion, such as NSAIDs and salicylates, probenecid, and some
penicillins.
3. Fatal toxicity has occurred in patients given NSAIDs concurrently with
methotrexate.
4. Do not administer drugs with similar pharmacologic activity as in
pyrimethamine.
5. Severe toxicity has occurred rarely with co-trimoxazole, as sulfonamides
can displace MTX from plasma-protein binding sites.
6. Increased risk of toxicity with other hepatotoxic or nephrotoxic agents
7. Decreased effectiveness of MTX with folic acid and its derivatives, although
they are often used in combination to reduce MTX toxicity
8. Do not administer live virus vaccine in patients receiving MTX. Although
the antibody response to killed virus vaccines is not normal, partial or
complete protection may still be attained and these vaccines may be used
if necessary in patients receiving MTX.
9. Concomitant use of retinoids may increase the risk of hepatic toxicity.
10. MTX may decrease clearance of theophylline. Monitor serum theophylline
levels.
ADVERSE REACTIONS:
DERMATOLOGIC: skin reactions (sometimes severe), alopecia;
REPRODUCTIVE: defective oogenesis and spermatogenesis, and fertility may be
impaired (this may be reversible); like other folate inhibitors it is teratogenic, and
it has been associated with fetal deaths; GIT: Ulceration of the mouth, stomatitis
and diarrhea during treatment indicate that it may need to be interrupted otherwise
hemorrhagic enteritis, intestinal perforation, and death may follow; liver damage,
hepatic fibrosis and cirrhosis; HEMATOLOGIC: bone-marrow depression can occur
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abruptly, and leucopenia, thrombocytopenia, and anemia may all occur (around 5
to 10 d after a bolus dose, with recovery between about 14 to 28 d); megaloblastic
anemia; CNS: leucoencephalopathy, paresis, demyelination (associated particularly
with intrathecal administration and are more likely when cranial irradiation is
also given); intrathecal administration may also produce arachnoiditis, an acute
syndrome of headache, nuchal rigidity, back pain, and fever; OPHTHALMOLOGIC:
ocular irritation; RESPIRATORY: interstitial lung disease; RENAL: renal failure and
tubular necrosis following high doses
DOSAGE AND ADMINISTRATION:
For severe disabling psoriasis: 1.5 mg orally x 5 d followed by rest period of 2
d; 10-15 mg/IV weekly
For gestational trophoblastic carcinoma: 15-30 mg PO or IM on d 1-5 q 2 wk
For other carcinomas: 40-80 mg/m2 IV or PO 2-4 times monthly with a 7- to 14
d interval between doses
For acute lymphocytic leukemia: 15-20 mg/m2 PO or IV weekly (together with
mercaptopurine)
For osteogenic sarcoma: up to 10 mg/m2 with leucovorin rescue
For intrathecal route: 12 mg/m2 (not >20 mg) twice weekly
PREPARATIONS:
Oral: 2.5 mg, 5 mg and 10 mg tablet (as sodium salt) (B)
Inj: 2.5 mg/mL, 2 mL and 8 mL vial (IM, IV, intrathecal) (as sodium salt,
preservative-free)
5 mg/mL, 2 mL vial (IM, IV, intrathecal) (as sodium salt, preservative-free)
10 mg/mL, 1 mL and 5 mL vial (IM) (as sodium salt)
25 mg/mL, 2 mL, 4 mL, 8 mL, and 20 mL vial (IM, IV, intrathecal)
(as sodium salt, preservative-free)
100mg/mL, 5 mL, 10 mL and 50 mL vial (IM, IV, intrathecal) (as sodium
salt, preservative-free)

Gemcitabine (1,2)

An analogue of cytarabine metabolized intracellularly to active diphosphate
and triphosphate nucleosides, which inhibit DNA synthesis and induce apoptosis.
It is primarily active against cells in the S phase.
After intravenous doses gemcitabine is rapidly cleared from the blood and
metabolized by cytidine deaminase in the liver, kidney, blood, and other tissues.
Clearance is approximately 25% lower in women than in men. Almost all of the
dose is excreted in urine as 2´-deoxy-2´, 2´-difluorouridine (dFdU), only about
1% being found in the feces. Intracellular metabolism produces mono-, di-, and
triphosphate metabolites, the latter two active. The half-life of gemcitabine ranges
from 42 to 94 minutes depending on age and gender. The intracellular half-life of
the triphosphate is stated to range from 0.7 to 12 h.
INDICATIONS:
1. It is given alone for palliative treatment or with cisplatin as a first-line
treatment for locally advanced or metastatic non-small cell lung cancer.
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2.
3.

Solid tumors including those of the bladder, breast, lung, and pancreas
It is also being tried in cancers of the cervix and ovary.

CONTRAINDICATION:
Hypersensitivity to gemcitabine
PRECAUTIONS:
1. Gemcitabine may produce somnolence: patients so affected should not
drive or operate machinery.
2. It should be used with caution in patients with impaired renal or hepatic
function. Hemolytic-uremic syndrome has been reported and has led to
irreversible renal failure.
3. Gemcitabine should be stopped at the first signs of microangiopathic
hemolytic anemia.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
It is generally well tolerated but may cause mild gastro-intestinal side-effects
and rashes. Flu-like symptoms are relatively common. Severe toxicity, in the
form of potentially life-threatening esophagitis and pneumonitis has been seen in
patients given radical radiotherapy to the thorax concurrently with gemcitabine.
HEMATOLOGIC: Myelotoxicity is reported to be modest even at high doses.
OTHERS: Edema, dyspnea, and alopecia are also commonly reported.
DOSAGE AND ADMINISTRATION:
The recommended initial dose: 1 g/m2, by infusion over 30 minutes, adjusted
according to response and toxicity
For pancreatic cancer: an initial course of up to 7 such doses at weekly intervals
may be given, followed after a one-wk recovery period by a regimen of
infusions 1x/wk for 3 consecutive wk out of 4.
For non-small cell lung cancer and bladder cancer: usually given with
cisplatin; the recommended dose of gemcitabine above is given 1/wk for
3 wk, followed by a one-week rest period. Alternatively the equivalent of
gemcitabine 1.25 g/m2 may be given on days 1 and 8 of a 21-day cycle to
patients with lung cancer. Doses are adjusted according to toxicity.
In breast cancer: usually given with a taxane such as paclitaxel; a dose of
gemcitabine 1.25 g/m2 is given on days 1 and 8 of a 21-day cycle, and
adjusted according to toxicity.
PREPARATIONS:
Inj: 200 mg vial (IV infusion) (as hydrochloride)
1 g vial (IV infusion) (as hydrochloride)

Tegafur + Uracil (1,2)

Tegafur is considered to be an orally active prodrug of fluorouracil; uracil inhibits
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the degradation of fluorouracil. Tegafur is well absorbed from the gastrointestinal
tract after oral administration. Following an intravenous dose it is reported to have a
prolonged plasma half-life of 6 to 16 hours. Tegafur appears to be slowly metabolized
in the liver to fluorouracil, and some intracellular conversion to fluorouracil may
also occur. It crosses the blood-brain barrier and is found in the CSF.
INDICATIONS:
1. Malignant neoplasms of the breast, gallbladder, gastrointestinal tract, head
and neck, liver, and pancreas.
2. Tegafur (with uracil) has been shown to be of similar efficacy as a combination
of fluorouracil and folinic acid for metastatic colorectal cancer
CONTRAINDICATION:
Hypersensitivity to components
PRECAUTIONS:
Liver function should be monitored in patients with hepatic impairment given
tegafur; it should not be given in severe hepatic impairment.
PREGNANCY RISK CATEGORY: X
DRUG INTERACTIONS:
1. Tegafur should not be used with drugs that inhibit dihydropyrimidine
dehydrogenase; fatalities have occurred in patients given tegafur and
sorivudine.
2. Increased plasma concentrations of phenytoin, and symptoms of toxicity
during use with tegafur and uracil, have been reported.
ADVERSE REACTIONS:
CVS: peripheral edema and dyspnea; GIT: increases in liver function test
values; there are reports of fatal fulminant hepatitis; HEMATOLOGIC: bone-marrow
depression may be less severe; CNS: central neurotoxicity
DOSAGE AND ADMINISTRATION:
Tegafur has been given by mouth in doses up to 1 g/m2 daily. It is often given
with uracil
In the management of metastatic colorectal cancer: Tegafur 300 mg/m2 daily,
with uracil 672 mg/m2 daily, may be given in 3 divided doses by mouth,
together with calcium folinate.
Doses are given for a cycle of 28 days, subsequent courses repeated after 7day interval. The drugs should be taken 1 hour before or after meals, and
doses modified according to toxicity.
Doses of tegafur 1 to 3 g/m2 daily for 5 days have been given intravenously.
PREPARATIONS:
Oral: 100 mg + 224 mg capsule
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9.1.1.2 Hydroxyurea (1,2)

Hydroxyurea [hydroxycarbamide] is an antineoplastic that may cause inhibition
of DNA synthesis by acting as a ribonucleotide reductase inhibitor. It is S-phase
specific.
Rapidly absorbed from the GI tract with blood concentrations declining rapidly
and no cumulative effect on repeated administration. Higher blood concentration
attained if dose is given as a large, single oral dose rather than when administered
in divided doses. Peak plasma concentrations are reached within 2 hours. It
crosses the blood brain barrier, with peak CSF concentrations reached within 3 h
after oral administration. It also crosses the placenta, and is distributed into breast
milk. Half of an orally administered dose is degraded in the liver and is excreted
as respiratory carbon dioxide and in urine as urea. The rest is excreted intact in
urine.
INDICATIONS:
1. Malignant neoplasms (melanoma, resistant chronic myelocytic leukemia,
and recurrent, metastatic, or inoperable ovarian carcinoma)
2. Sickle cell anemia
3. Polycythemia vera
4. Psoriasis
5. Hypereosinophilic syndrome not responsive to corticosteroids
CONTRAINDICATIONS:
Hypersensitivity to hydroxyurea
PRECAUTIONS:
1. The hemoglobin concentration, white cell and platelet counts, and hepatic
and renal function should be determined repeatedly during treatment.
Treatment should be interrupted if the white cell count drops to less than
2,000 to 2,500 per mm3 or the platelet count to less than 80,000 to 100,000
per mm3. If anemia occurs when hydroxyurea [hydroxycarbamide] is used
as an antineoplastic, it may be corrected by transfusions of whole blood
without stopping therapy. If anemia (hemoglobin less than 4.5 g per 100 mL
or reticulocyte count less than 80,000 per mm3 occurs when hydroxyurea
[hydroxycarbamide] is used for sickle-cell disease, therapy should be
interrupted. Megaloblastic changes are usually self-limiting.
2. Pre-existing anemia should be corrected before beginning therapy.
3. Should be used with caution in patients with impaired renal function as
these patients are at higher risk for visual and auditory hallucinations.
4. The elderly may be more sensitive to the adverse effects of hydroxyurea.
5. Increased incidence and severity of adverse effects with combined
radiation therapy.
PREGNANCY RISK CATEGORY: D
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ADVERSE REACTIONS:
DERMATOLOGIC: the erythema caused by irradiation may be exacerbated by
hydroxyurea; alopecia; GIT: stomatitis, nausea, vomiting, anorexia, constipation
and diarrhea, ulceration of buccal mucosa and GI epithelium; HEMATOLOGIC:
bone-marrow suppression with leukopenia, megaloblastic changes; CNS:
headache, dizziness, drowsiness, disorientation, hallucinations, and convulsions.
RESPIRATORY: pulmonary edema; RENAL: impairment of renal function
DOSAGE AND ADMINISTRATION:
For solid tumors: 80 mg/kg single dose every 3rd d or 20-30 mg/kg as a single
daily dose
For carcinoma of the head and neck (concomitant irradiation therapy): 80 mg/
kg single dose every 3rd d (to start at least 7 d before initiation of irradiation
and continued during irradiation as well as afterwards)
For chronic myelocytic leukemia: 20-30 mg/kg single dose daily
For sickle cell anemia: Starting dose of 15 mg/kg/d then increased in increments
of 5 mg/kg/d at 12-wk intervals as tolerated up to a max of 35 mg/kg/d
For polycythemia vera: Starting dose of 15-20 mg/kg/d or 30 mg/kg/d for one
wk followed by 15 mg/kg/d
PREPARATION:
Oral: 500 mg capsule

9.1.1.3 Topoisomerase I Inhibitor
▼ Irinotecan(1,2)

Irinotecan is a derivative of the alkaloid camptothecin, obtained from the shrub
Camptotheca acuminata. The camptothecin derivatives are inhibitors of the enzyme
topoisomerase I which thus interfere with the coiling and uncoiling of DNA during
replication and prevent nucleic acid synthesis. This action is specific for S phase.
After intravenous doses irinotecan is metabolized by carboxylesterase in body
tissues to active SN-38 (7-ethyl-10-hydroxycamptothecin). Irinotecan exhibits
biphasic or triphasic pharmacokinetics, with a terminal half-life of about 14 h. Only
about 20% of a dose is excreted in urine within 24 h.
INDICATIONS:
1. Metastatic colorectal cancer
2. It has been tried in the management of other solid tumors including those
of the lung
CONTRAINDICATIONS:
Irinotecan should not be given to patients with inflammatory bowel disease.
PRECAUTIONS:
1. The risk of diarrhea may be increased in the elderly and in patients who
have received radiotherapy to the abdomen or pelvis.
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2.

Blood counts should be monitored weekly and liver function tests should
be regularly performed.

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: hypertension; DERMATOLOGIC: alopecia, skin reactions, hypersensitivity
reactions; GIT: nausea and vomiting, acute diarrhea, occurring within 24 hours
of administration, may be part of a cholinergic syndrome which can also include
sweating, hypersalivation, abdominal cramps, lachrymation, and miosis. These
symptoms can be controlled with atropine. However a more severe, prolonged
diarrhea may occur, beginning more than 24 hours after a dose, and can be lifethreatening; prompt management with high-dose loperamide and fluid replacement
is required, and irinotecan treatment should be interrupted and any further doses
reduced; HEMATOLOGIC: neutropenia (about 8 days after a dose, with recovery
by about day 22); anemia and, less commonly, thrombocytopenia; RESPIRATORY:
interstitial pneumonia, pneumonitis
DRUG INTERACTIONS:
1. Decreased plasma concentrations of SN-38, the active metabolite of
irinotecan, with use of St. John’s wort (myelosuppression was also
reduced)
2. A regimen of irinotecan with bolus fluorouracil and folinic acid was found
to be associated with an excess of early deaths which were associated
with a variety of events including dehydration (due to diarrhea, nausea,
and vomiting), neutropenia, and sepsis
DOSAGE AND ADMINISTRATION:
For refractory colorectal malignancies: IV infusion in at least 250 mL of glucose
5%, or sodium chloride 0.9%:
Single-agent dose regimen: irinotecan hydrochloride 125 mg/m2 infused over 90
minutes 1x/wk for 4 wk, followed by a 2-wk rest period. Additional courses
may be given if required, with doses modified according to toxicity.
Another regimen requires an initial dose of 350 mg/m2 over 30 to 90 min
repeated every 3 wk and adjusted according to toxicity.
Part of a regimen with fluorouracil and folinic acid in the first-line treatment of
metastatic colorectal cancer: The irinotecan component of the course is
given at a dose of 180 mg/m2 over 30 to 90 min every 2 weeks for 3 doses;
alternatively, 125 mg/m2 may be given weekly for 4 doses.
PREPARATIONS:
Inj.: 40 mg/2 mL concentrate, vial (IV infusion) (as hydrochloride)
100 mg/5 mL concentrate, vial (IV infusion) (as hydrochloride)
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9.1.1.4 Topoisomerase II Inhibitors
DOXORUBICIN (1,2)

Doxorubicin is an anthracycline antineoplastic antibiotic which may act
by forming a stable complex with DNA and interfering with the synthesis of
nucleic acids. Scission of DNA is believed to be mediated either by the action of
topoisomerase II or by the generation of free radicals. Drugs similar to doxorubicin
and belonging to the anthracycline antibiotics and anthracenediones (derivatives)
include daunorubicin, idarubicin, epirubicin and mitoxantrone.
Following IV injection, doxorubicin is rapidly cleared from the blood, and
distributed into tissues including lungs, liver, heart, spleen, and kidneys. It
undergoes rapid metabolism in the liver to metabolites including the active
metabolite doxorubicinol (adriamycinol). About 40 to 50% of a dose is stated to be
excreted in bile within 7 d, of which about half is as unchanged drug. Only about
5% of a dose is excreted in urine within 5 d. It does not cross the blood-brain barrier
but may cross the placenta and is distributed into breast milk. The disappearance
of doxorubicin from the blood is triphasic: mean half-lives are 12 minutes, 3.3 h
and about 30 h.
INDICATIONS:
1. Hodgkin’s disease, non-Hodgkin’s lymphomas
2. Breast cancer
3. AIDS-related Kaposi’s sarcoma
4. Other solid tumors (ovarian carcinoma, transitional cell bladder carcinoma,
bronchogenic lung carcinoma, thyroid carcinoma, gastric carcinoma, softtissue and osteogenic sarcomas, neuroblastoma, and Wilm’s tumor)
CONTRAINDICATIONS:
1. Patients with preexisting myelosuppression
2. Patients with impaired cardiac function
3. Patients who have been treated previously with complete cumulative
doses of doxorubicin and/or daunorubicin
PRECAUTIONS:
1. Monitor hematologic parameters regularly and doses should not be
repeated while there is bone-marrow depression or ulceration of the
mouth
2. Cardiac evaluation using ECGs, determination of LV ejection fraction, and/
or echocardiogram should be performed prior to initiation of doxorubicin
therapy and subsequently prior to each dose or course of therapy after a
total cumulative dosage of 400mg/m2 has been given
3. Doxorubicin should be given with great care in reduced doses to patients
with hepatic impairment; dosage reduction may also be necessary in
children and the elderly
4. Extravasation results in severe tissue damage and doxorubicin and other
anthracyclines should not be given by IM or SC injection.
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5.

6.

The adverse effects of irradiation may be enhanced by doxorubicin and
skin reactions previously induced by radiotherapy may recur; the maximum
cumulative dose should be reduced to no more than 400 mg per m2 in
patients who have received radiotherapy to the chest or heart.
Premedicate with anti-emetics.

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: both as an acute, usually transient disturbance of cardiac function
marked by ECG abnormalities and, sometimes, arrhythmias; and as a delayed,
sometimes fatal, irreversible congestive heart failure, which may occur suddenly.
Severe cardiotoxicity is more likely in adults receiving total cumulative doses of
doxorubicin greater than 450 to 550 mg/m2 body-surface, and may occur months or
even years after administration; DERMATOLOGIC: very irritant; thrombophlebitis
and streaking of the skin over the vein used for injection; extravasation may produce
extensive local necrosis and ulceration; alopecia; GIT: nausea and vomiting,
stomatitis; HEMATOLOGIC: bone-marrow depression; OPHTHALMOLOGIC:
conjunctivitis, lachrymation; OTHERS: urine may be colored red, occasional
hypersensitivity reactions may occur, hyperuricemia may occur due to tumor lysis
syndrome, combination therapy including doxorubicin has rarely been associated
with secondary acute non-lymphoblastic leukemia
DRUG INTERACTIONS:
1. Potentiates the toxicity of other antineoplastic therapies (and vice-versa)
2. Doxorubicin-induced cardiotoxicity may be potentiated by concomitant
use of calcium-channel blocking agents.
3. Seizures and/or coma have developed in patients receiving doxorubicin
and ciclosporin concomitantly.
4. Phenobarbital decreases the elimination of doxorubicin.
5. Doxorubicin decreases serum phenytoin concentration.
6. Streptozocin may inhibit hepatic metabolism of doxorubicin.
7. Hypersensitivity reactions to doxorubicin or daunorubicin have been
reported. The possibility of cross-sensitivity between anthracyclines and
clindamycin should be considered.
8. A high incidence of cardiotoxicity (manifest as congestive heart failure)
has been reported in patients who received doxorubicin in association
with paclitaxel (which also has cardiotoxic effects).
9. Increased incidence of cardiotoxicity has been seen when trastuzumab
was given with or after doxorubicin.
DOSAGE AND ADMINISTRATION:
As a single agent: 60 to 75 mg per m2 body-surface, or 1.2 to 2.4 mg/kg/BW,
once every 3 weeks
The max total dose should not exceed 450 to 550 mg/m2; in patients who have
received radiotherapy to the chest, or other cardiotoxic drugs, it may be
advisable to further limit the total dose.
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In the management of AIDS-related Kaposi’s sarcoma: 20 mg/m2 infused over
30 min once q 2-3 wk
For the treatment of ovarian cancer: 50 mg/m2 infused over 1 h once q 4 wk
In both conditions, treatment should be continued for as long as the patient
responds satisfactorily and tolerates treatment. The pegylated liposomal
formulation should be diluted only with glucose 5%.
In the local treatment of malignant neoplasms: 50 mL of a 1 mg/mL sol may be
instilled into the bladder for 1 h 1x/mo.
PREPARATION:
Inj: powder, 10 mg, 20 mg and 50 mg vial (IV) (as hydrochloride)
2 mg/mL, 5 mL and 25 mL vial (IV) (as hydrochloride)

ETOPOSIDE (1, 2)

Etoposide is a semisynthetic derivative of podophyllotoxin with antimitotic and
antineoplastic properties. It inhibits DNA synthesis by interacting to topoisomerase
II, producing single strand breaks in DNA. It is most active against cells in the late
S and G2 phases of the cell cycle.
Following administration by mouth, absorption is variable, but, on average,
about 50% of the dose of etoposide is absorbed. The pharmacokinetics of etoposide
are subject to considerable interindividual variation. It is rapidly distributed, and
concentrations in plasma fall in a biphasic manner, with a terminal half-life of 4 to
11 h. It is about 94% bound to plasma protein. Etoposide is excreted in urine and
feces as unchanged drug and metabolites. About 45% of a dose is reported to be
excreted in the urine in over 72 hours. It crosses the blood-brain barrier poorly;
concentrations in CSF are 1 to 10% of those in plasma.
INDICATIONS:
1. Testicular neoplasms
2. Lung cancer
3. Malignant lymphomas and Hodgkin’s disease
4. Leukemias
5. Wilm’s tumor
6. Neuroblastoma
7. AIDS-related Kaposi’s sarcoma
8. Gestational trophoblastic tumors
9. Other solid tumours including those of the brain, gastrointestinal tract,
ovary, and thymus, and some childhood neoplasms
CONTRAINDICATIONS:
Hypersensitivity to etoposide and etoposide phosphate
PRECAUTIONS:
1. Monitor hematologic parameters and discontinue therapy if platelet
counts <50,000/mm3 or absolute neutrophil count <500/mm3. Severe
myelosuppression with resulting infection or bleeding may occur in patients
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2.
3.
4.
5.

receiving the drug. Treatment of severe hematologic toxicity may consist
of supportive therapy, antibiotics for complicating infections, and blood
product transfusions.
Monitor liver function regularly. Etoposide should not be given to patients
with severe hepatic dysfunction nor by intracavitary administration.
Reduce dose when there is a reduction in creatinine clearance.
Care should be taken to avoid extravasation although tissue damage
(possibly associated with the vehicle) is rare. Local irritation and
thrombophlebitis may occur at the site of injection.
Should be given by infusion over at least 30 min. Hypotension may occur
following rapid IV administration.

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: reversible alopecia, hypersensitivity or anaphylactoid
reactions, rashes and skin pigmentation, pruritus; local irritation and thrombophlebitis
may occur at the site of injection; GIT: nausea and vomiting, anorexia, diarrhea,
stomatitis, dysphagia. Disturbances of liver function have been reported, mainly
at high doses; HEMATOLOGIC: myelosuppression, predominantly leucopenia,
but also thrombocytopenia, and sometimes anemia; CNS: peripheral or central
neuropathies, including transient cortical blindness, have been reported rarely;
OTHERS: apnea, fever, cardiotoxicity
DRUG INTERACTIONS:
1. Synergistic antineoplastic activity with cisplatin, increasing their adverse
reactions singly or synergistically.
2. Caution with levamisole HCl as the latter inhibits phosphatase activity.
3. High-dose ciclosporin therapy was found to increase the exposure to
etoposide by 80%, and to reduce etoposide clearance by 38%. Leucopenia
was increased. Etoposide doses should be halved when the drug is given
with high-dose ciclosporin.
DOSAGE AND ADMINISTRATION:
For testicular neoplasms: 50-100 mg/m2 daily for 5 consecutive d q3-4 wk
or 100 mg/m2 daily on d 1, 3, and 5 q 3-4 wk, for 3 or 4 wk courses of
therapy
For small cell lung CA: 35 mg/m2 daily for 4 consecutive d to 50 mg/m2 daily
for 5 consecutive d, q 3-4 wk; the recommended oral dosage is twice the
IV dose rounded to the nearest 50 mg
For AIDS-related Kaposi’s sarcoma: 150 mg/m2 daily for 3 consecutive d
q 4 wk with cycles of therapy repeated as necessary depending on the
myelosuppressive effect of the drug

491

PREPARATIONS:
Oral: 25 mg, 50 mg and 100 mg capsule
Inj.: 20 mg1mL, 5 mL ampul/vial (IV)
20 mg/mL, 2.5 mL and 10 mL vial powder, 100 mg vial (IV)

Daunorubicin (1,2)

Daunorubicin is an antineoplastic anthracycline antibiotic with actions similar
to those of doxorubicin, to which it is closely related. After IV injection, daunorubicin
is rapidly distributed into body tissues, particularly the liver, lungs, kidneys, spleen,
and heart with an initial distribution half-life of about 45 min. It is rapidly metabolized
in the liver, and is excreted in bile and urine as unchanged drug and metabolites.
The major metabolite, daunorubicinol, has antineoplastic activity. Up to 25% of a
dose is excreted in urine in an active form over several days (the terminal plasma
elimination half-lives of daunorubicin and its major metabolite are reported to be 18.5
and 26.7 hours respectively); an estimated 40% is excreted in bile. Daunorubicin
does not appear to cross the blood-brain barrier, but crosses the placenta.
INDICATIONS:
1. Induction of remission in acute leukemias. Given in combination regimens
for acute lymphoblastic leukemia and acute myeloid leukemias.
2. A liposomal formulation of daunorubicin has been developed for use in the
management of Kaposi’s sarcoma in patients with AIDS.
CONTRAINDICATION:
Hypersensitivity to component
PRECAUTIONS:
1. Blood counts should be determined frequently during treatment .
2. Cardiac function should be monitored at regular intervals to detect signs
of cardiotoxicity.
3. Should be used in reduced doses in hepatic and renal impairment and
elderly patients with inadequate bone marrow reserves.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: Cardiotoxicity is more likely when the total cumulative dose of daunorubicin
exceeds 550 mg/m2 in adults, 300 mg/m2 in children, or in children < 2 years, 10
mg/kg (determine ventricular ejection fraction after cumulative doses of 320 mg/
m2, and every 160 mg/m2 thereafter). OTHERS: An acute syndrome of back pain,
flushing, and chest tightness may occur during infusion, but generally resolves on
slowing or upon temporarily discontinuing the infusion.
DRUG INTERACTIONS:
Daunorubicin might enhance the hepatotoxicity of thioguanine.
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DOSAGE AND ADMINISTRATION:
In combination treatment regimens for adult acute leukemia: 30 to 45 mg/m2
daily on days 1 to 3 of the first course, and days 1 and 2 of subsequent
courses
Daunorubicin is given as a solution in sodium chloride 0.9% into a fast-running
infusion of sodium chloride or glucose. Courses may be repeated after 3
to 6 weeks.
For children with acute lymphoblastic leukemia: 25 mg/m2 IV once a week, in
combination regimens
For children < 2 years of age, or < 0.5 m2: 1 mg/kg
The total cumulative dose in adults should not exceed 550 mg/m2; in patients
who have received radiotherapy to the chest, it may be advisable to limit
the total dose to about 400 mg/m2. Lower limits apply in children: a total
cumulative dose of no more than 300 mg/m2, or in children aged < 2 years,
10 mg/kg is recommended.
In the treatment of Kaposi’s sarcoma: Liposomal daunorubicin is given IV q 2
wk starting with a dose of 40 mg/m2, and continued for as long as disease
control can be maintained. It is diluted with glucose 5% (sodium chloride
0.9% should not be used) to a concentration between 0.2 and 1 mg/mL,
and given over 30 to 60 min.
PREPARATIONS:
Inj.: 2 mg/mL, 10mL and 25 mL vial (IV)

▼Idarubicin (1,2)

Idarubicin is an anthracycline antibiotic with antineoplastic actions similar
to those of doxorubicin. On IV dosage, idarubicin is rapidly distributed into body
tissues and extensively tissue bound, with a volume of distribution which may
be in excess of 2000 liters. It is extensively metabolized, both in the liver and
extrahepatically; the principal metabolite, idarubicinol (13-dihydroidarubicin) has
equal antineoplastic activity. Peak concentrations of idarubicin and idarubicinol in
bone marrow and nucleated blood cells are 400 (idarubicin) and 200 (idarubicinol)
times greater than those in plasma; cellular concentrations of drug and metabolite
decline with apparent terminal half-lives of 15 and 72 hours respectively, whereas
plasma half-lives are reported to be 20 to 22 h and about 45 h respectively.
Idarubicin is excreted in bile, and to a lesser extent in urine, as unchanged drug
and metabolites. Idarubicin is also absorbed orally, but estimates of its oral
bioavailability vary from about 20 to 50%.
INDICATIONS:
1. Induction of remission in patients with acute myeloid leukemias .
2. Second-line treatment in acute lymphoblastic leukemia and advanced
breast cancer.
3. It has been tried in multiple myeloma and non-Hodgkin’s lymphoma .
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CONTRAINDICATION:
Hypersensitivity to components
PRECAUTIONS:
1. Blood counts should be performed frequently .
2. Monitor cardiac, hepatic, and renal function. Doses should be reduced in
patients with hepatic or renal impairment.
3. In patients who receive a second course of idarubicin dosage should be
reduced by 25% if severe mucositis developed with the first course.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: less cardiotoxicity than doxorubicin, but a cumulative total dose limit of
400 mg/m2 has been recommended for oral therapy; GIT: raised liver enzymes and
bilirubin; severe enterocolitis with perforation has been reported rarely
DOSAGE AND ADMINISTRATION:
For adult acute myeloid leukemia: 12 mg/m2 daily for 3 days, with cytarabine
(A similar dose, as a single agent, has been given in acute lymphoblastic
leukemia) 8 mg/m2 given daily for 5 days, either alone or in combination
therapy
In children with acute lymphoblastic leukemia: 10 mg/m2 daily for 3 d as a
single agent
When the intravenous route cannot be used, may be given by mouth. A
suggested dose in adult acute myeloid leukemia as a single agent is 30
mg/m2 daily for 3 d; 15 to 30 mg/m2 may be given daily for 3 d when used
with other drugs.
In patients with refractory breast cancer: By mouth in doses of 45 mg/m2, as a
single dose or divided over 3 consecutive d; the treatment may be repeated
every 3 or 4 wk depending on the hematological recovery.
PREPARATIONS:
Oral: 10 mg capsule
Inj.: powder, 5 mg and 10 mg vial (IV) (as hydrochloride)

Mitoxantrone (1,2)

Mitoxantrone is an antineoplastic structurally related to doxorubicin. Its mode
of action has not been fully established but it inhibits topoisomerase II and causes
DNA strand breakage, as well as intercalating with DNA. It is cell-cycle non-specific,
but is most active against cells in the late S phase. After IV doses mitoxantrone
is rapidly and extensively distributed to body tissues, and slowly excreted in urine
and bile as unchanged drug and metabolites. The elimination half-life is reported
to range from 5 to 18 d. Between 6 and 11% of a dose has been recovered from
urine, and 13 to 25% in feces, within 5 d. It does not appear to cross the bloodbrain barrier, but it is distributed into breast milk.
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INDICATIONS:
1. Metastatic breast cancer
2. Non-Hodgkin’s lymphomas
3. Adult acute myeloid leukemias
4. Hormone-refractory prostate cancer
5. Ovarian and liver cancer
6. Secondary progressive or relapsing multiple sclerosis (reduce neurological
disability or the frequency of relapses)
CONTRAINDICATION:
Hypersensitivity to components
PRECAUTIONS:
1. Cardiac examinations are recommended in all patients who receive
a cumulative dose of mitoxantrone greater than 160 mg/m2. Care is
required in patients with pre-existing heart disease, or who have had
prior anthracycline treatment or radiotherapy to the chest, as they are at
increased risk of cardiotoxicity. Left ventricular ejection fraction (LVEF)
should be evaluated before beginning therapy and before all doses in
patients who have received a cumulative dose in excess of 100 mg/m2; a
total cumulative lifetime dose in excess of 140 mg/m2 should be avoided.
LVEF should also be measured if signs or symptoms of heart failure
develop.
2. Regular blood counts should be performed during treatment and courses
should not be repeated until blood counts have recovered .
3. Care is also required in patients with hepatic impairment.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: cardiotoxicity; GIT: elevation in liver enzyme values; occasional reports
of severe hepatic impairment in patients with leukemia; HEMATOLOGIC: the nadir
of the white cell count usually occurs about 10 days after a dose, with recovery by
day 21; CNS: severe neurotoxicity from erroneous intrathecal administration; local
or regional neuropathy has followed intra-arterial injection; OTHERS: transient
blue-green coloration of the urine, and occasionally the sclerae, may occur
DOSAGE AND ADMINISTRATION:
For breast cancer, prostate cancer, and lymphomas: 14 mg/m2 is given initially,
then repeated every 3 wk.
Subsequent doses adjusted according to the degree of myelosuppression.
Initial dosage may need to be reduced to 12 mg/m2 in debilitated patients or
those who have had previous chemotherapy. Doses should also probably
be reduced when mitoxantrone is given as part of a combination regimen:
an initial dose of 10 to 12 mg/m2 has been suggested.
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For acute myeloid leukemia: 12 mg/m2 daily x 5 d may be given to induce
remission.
A similar dose may be given for 3 days in association with cytarabine.
For multiple sclerosis: 12 mg/m2 by IV infusion over 5-15 min once q 3 mo
initially, provided that neutrophil counts are above 1500 cells/mm3 and that
left ventricular ejection fraction (LVEF) is greater than 50%.
PREPARATIONS:
Inj.: 2 mg/mL solution, 5 mL and 10 mL vial (IV) (as hydrochloride)
10 mg and 20 mg vial (IV) (as hydrochloride)

G2-M Phase Specific Agents
BLEOMYCIN (1, 2)

Bleomycin is an antineoplastic antibiotic which binds to DNA and causes strand
scissions. Although active against Gram-positive and Gram-negative bacteria and
fungi, its cytotoxicity precludes its use as an anti-infective agent. It is suggested
that the drug inhibits the incorporation of thymidine into DNA and appears also to
labilize the DNA structure, resulting in scission of both single- and double-stranded
DNA.
It is thought to be poorly absorbed from the gastrointestinal tract. It is administered
IV where it reaches high concentrations in the skin and lungs where major toxicities
also occur. It can be instilled into the bladder for local treatment of bladder cancer.
Following parenteral administration some 60 to 70% of a dose has been reported
to be excreted in urine as active drug. Enzymic degradation of bleomycin occurs,
primarily in plasma, the liver and other organs, and to a much lesser extent in skin
and lungs. Elimination is biphasic: mean initial and terminal half-lives of 0.5 and
4 h, respectively, have been reported after an IV bolus. Elimination may be more
prolonged after IV infusion and mean half-lives of 1.3 and 9 h, respectively, have
been reported. Bleomycin does not cross the blood-brain barrier but appears to
cross the placenta.
INDICATIONS:
1. Squamous cell carcinomas, including those of the cervix and external
genitalia, esophagus, skin, and head and neck
2. Hodgkin’s disease and other lymphomas (often used with other
antineoplastics, notably with doxorubicin, vinblastine, and dacarbazine
(ABVD) for Hodgkin’s disease)
3. Testicular carcinomas (often used with etoposide and cisplatin (BEP) in
testicular tumours)
4. Used for the sclerotherapy of malignant pleural and pericardial effusions
5. It has also been tried in other malignancies, including carcinoma of
the bladder, lung, and thyroid, and some sarcomas, including Kaposi’s
sarcoma.
6. Mycosis fungoides
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CONTRAINDICATION:
Hypersensitivity to bleomycin
PRECAUTIONS:
1. Should be used with caution in the elderly, in patients with renal impairment
or pulmonary infection or pre-existing impairment of pulmonary function,
and in those who have received radiotherapy, particularly to the thorax.
2. Patients should undergo regular chest X-rays (q1-2 wk). If these show
infiltrates, or if basal lung crepitations occur, bleomycin should be stopped
until it can be determined whether it is drug related or not.
3. In view of the risk of an anaphylactoid reaction it has been suggested that
patients with lymphomas should receive a test dose of 1000 or 2000 IU (1
or 2 USP units) initially.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: rash, erythema, pruritus, vesiculation, hyperkeratosis, nail
changes, alopecia, hyperpigmentation, striae, and stomatitis. Local reactions and
thrombophlebitis may occur at the site of parenteral administration. RESPIRATORY:
interstitial pneumonitis and fibrosis. Pulmonary toxicity is more likely in elderly
patients and those given total doses greater than 400 000 IU (400 USP units).
It is also more likely in patients who have had previous radiotherapy to the
chest. HEMATOLOGIC: There is little depression of the bone marrow. OTHERS:
Fever is also common, and acute anaphylactoid reactions with hyperpyrexia
and cardiorespiratory collapse have been reported in about 1% of patients with
lymphoma.
DRUG INTERACTIONS:
1. There may be an increased risk of pulmonary toxicity in patients given
bleomycin who receive oxygen, for example as part of a general
anaesthetic procedure; a reduction in inspired oxygen concentration is
recommended.
2. Enhanced pulmonary toxicity, in some cases fatal, has been reported in
patients given bleomycin and cisplatin.
DOSAGE AND ADMINISTRATION:
For lymphomas, squamous cell carcinomas, and testicular carcinomas: Usual
dose is 0.25-0.5 units/kg (10-20 units/m2 ) IV, IM or SC weekly or-twice
weekly. Following a 50% regression of tumor size in patients with Hodgkin’s
disease, a maintenance IM or IV dose of 1 unit bleomycin daily or 5 units
weekly can be given.
For pleural effusions: Usual dose is 50-60 units (not greater than 1 unit/kg or
40 units/m2 in geriatric patients) is diluted with 50-100 mL of 0.9% sodium
chloride and instilled into the chest through a thoracostomy tube followed
by clamping of the tube, periodic rotation of patient, and subsequent
removal of fluid.
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PREPARATION:
Inj: powder, 15 mg ampul (IM, IV, SC) (as sulfate)

Vinca Alkaloids
Mitotic inhibitors

The vinca alkaloids are cell-cycle specific agents which act by blocking cells
in mitosis. They bind specifically to tubulin and block the ability of the protein to
polymerize into microtubules.

ViNBLASTINE (1, 2)

Vinblastine sulfate is an antineoplastic agent which apparently acts by binding
to the microtubular proteins of the spindle and arresting mitosis at the metaphase;
it is thus specific for the M phase of the cell cycle. It also interferes with glutamate
metabolism and possibly nucleic acid synthesis, and has some immunosuppressant
activity. Significant cross-resistance with vincristine has not been reported although
pleiotropic resistance may occur. It is not reliably absorbed from the gastrointestinal
tract. Following IV administration, it is rapidly cleared from the blood and distributed
to tissues; it is reported to be concentrated in blood platelets. It is extensively
protein- bound. Vinblastine is reported to be extensively metabolized in the liver,
by cytochrome P450 isoenzymes of the CYP3A subfamily, to an active metabolite
desacetylvinblastine, and is excreted in feces via the bile, and in urine; some is
excreted as unchanged drug. The terminal half-life is reported to be about 25 h. It
does not cross the blood-brain barrier in significant amounts.
INDICATIONS:
1. Hodgkin’s disease and non-Hodgkin’s lymphomas, usually with an
alkylating agent such as cyclophosphamide or mustine [chlormethine],
plus procarbazine and prednisone, or with doxorubicin, bleomycin, and
dacarbazine (ABVD)
2. Inoperable malignant neoplasms including those of the breast, bladder,
and kidney, and in non-small cell lung cancer, choriocarcinoma, and
Kaposi’s sarcoma
3. Advanced stages of mycosis fungoides
4. Letterer-Siwe disease (histiocytosis X)
5. Advanced carcinomas of the testis (It was formerly used with bleomycin
and cisplatin (PVB) for testicular cancer, but other regimens are now
preferred.)
CONTRAINDICATIONS:
1. Severe leucopenia
2. Do not administer in the presence of bacterial infections. Infections should
be controlled prior to initiation of vinblastine therapy
3. Intrathecal administration of the vinca alkaloids is contra-indicated because
of the likelihood of fatal neurotoxicity.
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PRECAUTIONS:
1. Leucopenia may be more severe in patients with cachexia or extensive
skin ulceration hence, vinblastine should not be used in elderly patients
with these conditions.
2. White cell counts should be made before each injection and a repeat dose
should never be given unless the count has risen to 4000 per mm3.
3. It should be given with caution and at reduced dosage to patients with
hepatic impairment. A dosage reduction of 50% is advised in patients with
moderately severe hepatic impairment (serum bilirubin above 3 mg per
100 mL).
4. Vinblastine should not be injected into an extremity with impaired circulation
because of an increased risk of thrombosis.
5. Avoid contact with eyes as severe irritation and corneal ulceration can
result.
6. Hyperuricemia may occur with resultant uric acid nephropathy. This
can be minimized by adequate hydration, alkalinization of urine, and/or
administration of allopurinol.
7. Vinblastine is irritant to the skin and mucous membranes and extravasation
may cause necrosis, cellulitis, and sloughing. The application of warmth
and local injection of hyaluronidase may be of benefit in relieving the
effects of extravasation. Folinic acid has been suggested in overdosage,
by analogy with vincristine.
PREGNANCY RISK CATEGORY: D
DRUG INTERACTIONS:
1. Itraconazole and vinblastine may cause earlier onset and/or increased
severity of neuromuscular adverse effects.
2. Potentially ototoxic drugs can augment the permanent or temporary
hearing impairment associated with eighth cranial nerve damage.
3. Decreases serum concentrations of phenytoin and increasing seizure
activity due to decreased absorption and/or increased metabolism of
phenytoin.
4. Concurrent administration of vinblastine with drugs that inhibit cytochromes
of the CYP3A subfamily may result in decreased metabolism of vinblastine
and increased toxicity.
5. Acute bronchospastic reactions following injection of a vinca alkaloid have
been reported, usually in patients who have also received mitomycin, and
presenting as acute respiratory distress, cyanosis, and dyspnea, often
with the development of pulmonary infiltrates and pneumonitis. A number
of fatalities due to respiratory complications have occurred.
6. Severe myelosuppression has occurred in patients receiving relatively
high doses of vinblastine with interferon alfa-n1.
ADVERSE REACTIONS:
CVS: ischemic cardiac toxicity, hypertension; DERMATOLOGIC: skin reactions,
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alopecia; GIT: stomatitis and GI bleeding; nausea and vomiting; HEMATOLOGIC:
bone-marrow depression, especially leucopenia (maximum depression occurs 5
to 10 days after administration with recovery in 7 to 14 days); CNS: central and
peripheral (including autonomic) neurotoxicity; damage to the eight cranial nerve
may result in vestibular and auditory toxicity leading to nystagmus, vertigo, and
partial or total deafness; overdosage has caused permanent damage to the central
nervous system; RESPIRATORY: dyspnea and bronchospasm; OTHERS: bone
and tumor pain, a syndrome of inappropriate secretion of antidiuretic hormone has
occurred at high doses, and may be relieved by fluid restriction and, if necessary,
a suitable diuretic
DOSAGE AND ADMINISTRATION:
Usual adult dosage: 3.7 mg/m2 single dose IV
Usual initial pediatric dosage: 2.5 mg/m2 single dose IV
Reduce dosage by 50% in patients with direct serum bilirubin > 3 mg/dL. The
drug is administered every 7 d. If after 7 d, the leukocyte count has not
returned to at least 4000/mm3, do not readminister vinblastine.
PREPARATION:
Inj: powder, 10 mg vial for reconstitution (IV) (as sulfate)
1 mg/mL, 10 mL vial (IV) (as sulfate)

ViNCRISTINE (1, 2)
WARNING
Should ony be given by IV route as other routes of administration
especially intrathecal may prove to be fatal. Utmost care in drug handling
and administration should be taken.
Vincristine sulfate is an antineoplastic agent which may act similarly to vinblastine
by arresting mitosis at the metaphase. Significant cross-resistance with vinblastine
has not been reported although pleiotropic resistance may occur. Vincristine is
not reliably absorbed from the gastrointestinal tract. After intravenous injection it
disappears rapidly from the blood. It is extensively protein bound and is reported
to be concentrated in blood platelets. It is metabolized in the liver and excreted
primarily in the bile; about 70 to 80% of a dose is found in feces, as unchanged
drug and metabolites, while 10 to 20% appears in the urine. The terminal half-life
is reported to be about 85 hours but may range from about 10 to 155 h. Vincristine
does not appear to cross the blood-brain barrier in significant amounts.
INDICATIONS:
1. Leukemia
2. Hodgkin’s disease (In Hodgkin’s disease, vincristine may be given with
mustine [chlormethine], procarbazine, and prednisone (MOPP), and
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3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

similar regimens have been used in other lymphomas)
Malignant lymphomas, Burkitt’s lymphoma
Myeloma
Neuroblastoma
Rhabdomyosarcoma
Wilm’s tumor
AIDS-related Kaposi’s sarcoma
Ewing’s sarcoma
Tumors of the brain, breast, head and neck, and lung
Idiopathic thrombocytopenic purpura refractory to other agents
Induction of remission in acute lymphoblastic leukemia with vincristine in
association with prednisone alone or with an anthracycline or asparaginase
or both.

CONTRAINDICATIONS:
1. Do not administer to patients while they are receiving radiation therapy
through parts that include the liver.
2. It is also contra-indicated in patients with the demyelinating form of
Charcot-Marie-Tooth syndrome.
PRECAUTIONS:
1. Reduce dose in patients with obstructive jaundice or other hepatic
impairment. A dose reduction of 50% is recommended in patients with
moderately severe hepatic impairment (serum bilirubin above 3 mg /100
mL).
2. Give with caution in patients receiving other neurotoxic drugs or those with
preexisting neuromuscular disease.
3. Because severe constipation and impaction of feces often occur with
vincristine, laxatives or enemas may be necessary to ensure regular bowel
function.
4. Should be given with caution to patients receiving other neurotoxic drugs
or those with pre-existing neuromuscular disease. Doses may need to be
adjusted in patients with hepatic impairment. Care should also be taken in
elderly patients, who may be more susceptible to neurotoxicity.
5. Blood counts should be carried out before giving each dose.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GIT: constipation, abdominal pain; HEMATOLOGIC: bone-marrow depression
occurs less commonly than with vinblastine; CNS: walking may be impaired and
the neurological effects may not be reversed for several months after the drug
is discontinued; convulsions, often with hypertension, have occurred. In general,
indications to hold or decrease the dose are paresthesias progressing beyond
distal interphalangeal joint, fist drop and inability of patients to button their shirts
and read their own handwriting; continuation of vincristine in the presence of above
501

findings may result in cranial nerve palsies, motor weakness up to frank paralysis,
convulsions and coma; OTHERS: urinary disturbances have occurred and alopecia
is common; Syndrome of Inappropriate Antidiuretic Hormone (SIADH) may occur
around 14 d after treatment and jaw pain
DRUG INTERACTIONS:
1. Decreased metabolism and increased toxicity with drugs that inhibit
cytochromes of the CYP3A subfamily
2. If vincristine is used in combination with asparaginase it should be given 12
to 24 h before the enzyme: administration of asparaginase with or before
vincristine may reduce vincristine clearance and increase toxicity.
DOSAGE AND ADMINISTRATION:
Vincristine is very irritating and must not be given IM, subcutaneously, or
intrathecally. Intrathecal administration of vincristine almost always has
resulted in death. When dispensed, the container or syringe holding
the individual dose prepared for administration must be enclosed in an
overwrap (e.g., plastic bag or similar wrap with typed label) bearing the
statements: “Do not remove covering until moment of injection. Fatal if
given intrathecally; for IV use only.”
Vincristine sulfate is administered by IV injection, usually as a solution
containing 1 mg/mL in sodium chloride 0.9%. Care should be taken to
avoid extravasation and the injection may be given into a freely-running IV
infusion of NaCl injection if preferred.
In acute leukemia the usual weekly dose of vincristine sulfate for induction
of remission in children is 2 mg/m2, or an initial dose of 50 mcg/kg/BW
in those weighing 10 kg or less. Adults may be given about 1.4 mg per
m2 or 25 to 75 mcg/kg weekly; a max weekly dose of 2 mg has been
suggested.
For other malignancies 25 mcg/kg may be given weekly and reduced to 5 to
10 mcg/kg for maintenance.
Vincristine is administered at weekly intervals. Small daily doses are not
recommended because they produce severe toxicity with no added
therapeutic benefit.
Management of Toxicity:
Folinic acid has been given for the treatment of overdosage. Suggested
doses are as much as 100 mg of folinic acid intravenously every 3 h for 24 h, then
every 6 h for at least 48 h. However, this is unlikely to be of benefit in reversing
neuromuscular toxicity.
Management of patients mistakenly receiving intrathecal vincristine is a medical
emergency. Unfortunately, the prognosis to date generally has been poor despite
immediate efforts at removing spinal fluid and flushing with lactated Ringer’s
solution (LRS) injection, with such efforts failing to prevent ascending paralysis
and death in most cases.
Nevertheless, progressive paralysis may be arrested by flushing the
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subarachnoid space with LRS via continuous infusion through a catheter placed
in a lateral cerebral ventricle at a rate of 150 mL/h, followed as soon as available
by subarachnoid infusion of fresh frozen plasma (25 mL/L of LRS) through the
cerebral ventricular catheter at an initial rate of 75 mL/h to subsequently adjust
to maintain a CSF protein concentration of 150 mg/dL. Remove fluid via lumbar
access. Glutamic acid administered IV at a dose of 10 g over 24 h followed by
oral therapy at a dose of 500 mg 3x/d for 1 month until neurologic dysfunction is
stabilized.
PREPARATION:
Inj: 1 mg/mL, 1 mL, 2 mL, and 5 mL vial (IV) (as sulfate)
Powder, 1 mg and 2 mg vial + diluent (IV) (as sulfate)

PACLITAXEL (1,2)

Paclitaxel is a taxane originally derived from the bark of the Pacific yew tree
Taxus brevifolia (Taxaceae), and now obtained semisynthetically from a taxane
precursor derived from the needles of the European yew, Taxus baccata. Its
antineoplastic action arises from its induction of microtubule formation and
stabilisation of microtubules, thereby disrupting normal cell division in the G2 and
M phases of the cell cycle.
Intravenous paclitaxel exhibits a biphasic decline in plasma concentrations,
with a mean terminal half-life of anywhere between about 3 and 50 h. The
pharmacokinetics are non-linear. The steady-state volume of distribution is reported
to range from 200 to 700 liters/m2, indicating extensive extravascular distribution,
tissue binding, or both. Paclitaxel is 89% or more bound to plasma protein in vitro.
The elimination of paclitaxel has not been fully elucidated; only about 1 to 12% of
a dose is reported to be excreted in urine, as unchanged drug, indicating extensive
non-renal clearance. Paclitaxel is metabolized in the liver, with the major metabolic
pathway apparently mediated by the cytochrome P450 isoenzyme CYP2C8,
although CYP3A4 may play a minor role. Metabolites are excreted in the feces via
the bile, the primary metabolite being 6α-hydroxypaclitaxel.
INDICATIONS:
1. Advanced ovarian cancer (with cisplatin or carboplatin)
2. In the treatment of node-positive breast cancer, paclitaxel is used for
primary adjuvant therapy after anthracycline-containing chemotherapy.
3. In locally advanced or metastatic breast cancer, it is used first-line with
an anthracycline, or as a second-line single-agent, usually after failure of
anthracycline-based therapy.
4. In patients with metastatic disease who overexpress HER2 (human
epidermal growth receptor 2) it may be used with trastuzumab as initial
therapy.
5. Used with cisplatin or carboplatin, for the primary treatment of advanced
non-small cell lung cancer.
6. It may be used for the second-line treatment of AIDS-related Kaposi’s
sarcoma.
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CONTRAINDICATIONS:
Paclitaxel is not recommended in patients with severely impaired hepatic
function.
PRECAUTIONS:
1. The drug is formulated in polyethoxylated castor oil and should be avoided
in patients hypersensitive to this substance.
2. The formulation also contains alcohol, the CNS effects of which should be
considered.
3. Blood counts should be monitored frequently, and dosage should not be
repeated until the neutrophil and platelet counts are at acceptable levels;
the neutrophil count should be above 1000 cells/mm3 in patients with AIDS.
The dose should be reduced by 20% in subsequent courses in patients
who experience severe neutropenia or peripheral neuropathy.
4. Continuous cardiac monitoring should be performed in patients who have
experienced previous significant conduction abnormalities while receiving
paclitaxel.
5. Patients should be pretreated with corticosteroids, antihistamines, and
histamine H2-antagonists.
6. The dose of paclitaxel may need to be reduced in patients with hepatic
impairment.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: bradycardia and ECG changes; rarely, myocardial infarction, severe
cardiac conduction abnormalities. DERMATOLOGIC: alopecia, nail dystrophies;
extravasation may result in tissue damage. IMMUNOLOGIC: flushing, rash,
dyspnea, hypotension, chest pain, and angioedema may occur, and all patients
should receive initial premedication with corticosteroids, antihistamines, and
histamine H2-antagonists. GIT: mucositis, elevation of liver enzyme values; rarely,
paralytic ileus, hepatic necrosis, and hepatic encephalopathy. HEMATOLOGIC:
bone marrow depression; myelosuppression may be less frequent and less severe
when infusions are given over 3 rather than 24 hours; rarely, severe thrombotic
events. MUSCULOSKELETAL: arthralgia and myalgia. CNS: peripheral neuropathy;
rarely, seizures, neuroencephalopathy, optic nerve disturbances
DRUG INTERACTIONS:
1. Increased toxicity with cisplatin (may reduce clearance of paclitaxel), and
when both drugs are given, paclitaxel should be given first.
2. Pretreatment with fluorouracil has been reported to inhibit paclitaxel’s
cytotoxic action, possibly by preventing tumour cells from entering the G2M phases of the cell cycle.
3. A high incidence of cardiotoxicity (manifest as congestive heart failure)
has been reported in patients who received doxorubicin with paclitaxel
(which also has cardiotoxic effects).
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4.

5.

Paclitaxel should be given with caution to patients receiving protease
inhibitors. Protease inhibitors are metabolized by the cytochrome P450
isoenzyme CYP3A4, but are also reported to inhibit CYP3A activity. This
may lead to increased adverse effects when given with taxanes; the
combination of delavirdine and saquinavir has been reported to cause
serious mucositis, severe myalgia, alopecia, and leucopenia when given
with paclitaxel.
Ciclosporin increased the oral absorption of paclitaxel, possibly by inhibiting
the multidrug transporter P-glycoprotein in the gastrointestinal tract.

DOSAGE AND ADMINISTRATION:
For the primary treatment of ovarian cancer: 135 mg/m2 infused over 24 h,
followed by cisplatin, q 3 wk; 175 mg/m2 may be infused over 3 h, followed
by cisplatin, q 3 wk
For the secondary treatment of ovarian cancer: 135 or 175 mg/m2 infused over
3 h once q 3 wk
For breast cancer: 175 mg/m2 infused over 3 h once q 3 wk for adjuvant
treatment (for 4 courses), for second-line monotherapy, and for first-line
treatment with trastuzumab; paclitaxel is given the day after the first dose
of trastuzumab, or immediately after subsequent doses if well-tolerated.
220 mg/m2 infused over 3 h once q 3 wk when used first-line with doxorubicin;
the dose is given 24 h after doxorubicin.
In non-small cell lung cancer: 135 mg/m2 over 24 h or 175 mg/m2 over 3 h,
followed by cisplatin, and repeated at 3-week intervals.
For AIDS-related Kaposi’s sarcoma: 135 mg/m2 over 3 h once q 3 wk or 100
mg/m2 over 3 h q 2 wk.
An injectable suspension of albumin-bound paclitaxel nanoparticles is available
for the treatment of refractory or relapsed breast cancer: 260 mg/m2 given
IV over 30 min q 3 wk
PREPARATIONS:
Inj.: 6 mg/mL, 5 mL, 17 mL, 25 mL and 43.4 mL vial (IV, IV infusion)
100 mg/15 mL, 15 mL multidose vial (IV)
powder, 100 mg vial (IV)
powder, 260 mg vial (IV)

▼Docetaxel (1, 2)

Docetaxel is a semisynthetic taxane similar to paclitaxel. It is manufactured
from a taxane precursor derived from the needles of the European yew tree Taxus
baccata. On intravenous dosage docetaxel is rapidly distributed to body tissues.
Docetaxel is more than 95% bound to plasma proteins. It is extensively metabolized
via hepatic cytochrome P450 isoenzyme CYP3A and excreted chiefly in the feces as
metabolites. Only about 6% of a dose is excreted in urine. The terminal elimination
half-life is about 11 h. Clearance is reduced in hepatic impairment.

505

INDICATIONS:
1. Locally advanced or metastatic breast cancer
2. Locally advanced or metastatic non-small cell lung cancer, either with
cisplatin for initial treatment of unresectable disease, or after failure of
previous platinum-based chemotherapy.
3. It may be used in hormone-refractory metastatic prostate cancer.
CONTRAINDICATIONS:
Docetaxel should not be used in patients hypersensitive to polysorbate 80,
which is contained in the formulation.
PRECAUTIONS:
1. Patients with hepatic impairment show increased sensitivity to toxic effects
of docetaxel, and should be given with great care and in reduced doses,
if at all.
2. Regular blood counts are required, and dosage in subsequent courses
should be reduced in patients who experience severe or febrile neutropenia,
or severe cutaneous reactions or peripheral neuropathy.
3. The dose should be reduced in hepatic impairment
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: Skin reactions. HEMATOLOGIC: Neutropenia and anemia.
OTHERS: Fluid retention, resulting in edema, ascites, pleural and pericardial
effusion, and weight gain, is also common, and may be cumulative.
Premedication with a corticosteroid can reduce fluid retention as well as the
severity of hypersensitivity reactions.
DRUG INTERACTIONS:
Docetaxel is metabolized by CYP3A, and theoretically has the potential to
interact with other drugs that are inhibitors or inducers of this enzyme
DOSAGE AND ADMINISTRATION:
For breast cancer after failure of previous chemotherapy: 60 to 100 mg/
m2 once q 3 wk ; 75 mg/m2 in combination therapy with doxorubicin, or
capecitabine, or when used as adjuvant therapy with doxorubicin and
cyclophosphamide.
For non-small cell lung cancer: 75 mg/m2 once q 3 wk
Premedicate with an oral corticosteroid, such as dexamethasone 16 mg daily
x 3 d starting 1 day before docetaxel
For prostate cancer: 75 mg/m2 once q 3 wk, with prednisone 5 mg PO 2x/d
given continuously; dexamethasone 8 mg may be given at 12 h, 3 h, and
1 h before docetaxel.
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PREPARATIONS:
Inj.: 20 mg/0.5 mL, 0.5 mL vial (IV infusion) (anhydrous)
40 mg/mL, 2 mL vial (IV infusion) (anhydrous)

9.1.2 NON-CELL CYCLE-SPECIFIC AGENTS

Cell cycle non-specific agents would be effective whether cancer cells are
dividing or resting. These agents would be less dependent on a high growth fraction
for their efficacy.

9.1.2.1 Alkylating agents

The most important pharmacologic action of this class of drugs is the disruption
of the fundamental mechanisms affecting cell proliferation (i.e., DNA synthesis
and cell division). The ability of these drugs to affect DNA integrity and function in
rapidly proliferating tissues provides the basis for their therapeutic applications end
many of their toxic properties.
Alkylating agents, though dependent on proliferation are not cell-cycle specific,
and the drugs may act on cells at any stage of the cycle. Toxicity due to the drugs
is produced when the cell enters the S phase and progression through the cycle
is blocked.
The actual mechanism(s) of cell death related to DNA alkylation is/are not
well understood. Current evidence shows that in normal cells of the bone marrow
and intestinal epithelium, DNA damage activates a checkpoint independent on the
presence of a normal p53 gene. Cells that are blocked in the G1/S interface either
repair DNA alkylation or undergo apoptosis. Apoptosis is a specific form of nuclear
fragmentation known also as programmed cell death. Malignant cells with mutant or
absent p53 fail to suspend cell cycle progression and do not undergo apoptosis.
Alkylating agents vary in their patterns of antitumor activity, sites and severity
of adverse reaction. In common though, is their ability to cause dose-limiting
toxicity to bone marrow elements and the intestinal mucosa. Both cellular and
humoral immunity are suppressed. Immunosuppression is reversible at currently
recommended doses.
Because of its toxicity to dividing mucosal cells, oral mucosal ulceration and
intestinal denudation are noted especially in high-dose chemotherapy protocols
associated with bone marrow reconstitution. This predisposes to bacterial sepsis
arising from the GIT. Melphalan and thiotepa offers the advantage of causing less
mucosal damage than the other agents in its class.

CARMUSTINE (1,2)

Carmustine is a cell-cycle phase non-specific antineoplastic belonging to the
nitrosourea group of compounds, which are considered to function as alkylating
agents. Alkylation from carmustine metabolites interferes with the synthesis and
function of DNA, RNA and proteins.
Following IV administration, carmustine is rapidly metabolized, and no intact
drug is detectable after 15 min; metabolites have a much longer half-life and are
presumed to be responsible for its activity. It is primarily excreted in the urine;
some is also excreted as carbon dioxide, via the lungs. It readily crosses the blood507

brain barrier, appearing in cerebrospinal fluid in substantial concentrations almost
immediately after intravenous injection.
INDICATIONS:
1. Brain tumors
2. Multiple myeloma
3. Hodgkin’s disease and malignant melanoma
4. Solid tumors (breast cancer, Ca of the GI tract and lungs)
5. Ewing’s sarcoma as adjunct to surgerv or radistion therapy
6. Burkitt’s tumor
7. Topical therapy for mycosis fungoides
CONTRAINDICATIONS:
Hypersensitivity to carmustine
PRECAUTIONS:
1. In patients with depressed platelet, leukocyte, or erythrocyte counts;
platelet and granulocyte count must be normal before therapy is repeated.
Blood counts should be monitored weekly during therapy, and for at least
6 weeks after the last dose.
2. Carmustine should be used with extreme caution in children, who are at
particular risk of severe delayed pulmonary toxicity.
3. Pulmonary toxicity is dose related with patients receiving cumulative doses
>1400mg/m at higher risk than patients receiving lower cumulative doses;
perform pulmonary function test prior to initiation of therapy (patients with
baseline forced vital capacity (FVC) or DLCO <70% of predicted value are
at risk for carmustine-induced pulmonary toxicity)
4. Liver dysfunction and renal impairment. Renal and hepatic function should
also be monitored periodically.
PREGNANCY RISK CATEGORY: D
DRUG INTERACTION:
Cimetidine may potentiate the myelosuppressive effect of carmustine alone or
combined with radiation therapy.
ADVERSE REACTIONS:
DERMATOLOGIC: venous irritation after IV injection and transient
hyperpigmentation after contact of a solution with the skin; flushing of the
skin following rapid IV infusion. GIT: nausea and vomiting, hepatic damage.
HEMATOLOGIC: delayed and cumulative bone-marrow depression (platelets and
leucocytes are mainly affected). CNS: Convulsions, cerebral edema, increased
incidence of intracranial infection. RESPIRATORY: pulmonary fibrosis (mainly but
not exclusively at high cumulative doses). OPHTHALMOLOGIC: optic neuritis,
conjunctival suffusion following rapid IV infusion. RENAL: renal damage; OTHERS:
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as with other alkylating agents, carmustine is potentially carcinogenic, mutagenic,
and teratogenic.
DOSAGE AND ADMINISTRATION:
Usually given at 200-240 mg/m2 IV infusion over 30 to 45-min q 6-8 wk divided
over 2-3 d. Cumulative dose should not exceed 1400 mg/m2 to avoid pulmonary
and renal toxicity. Delayed myelosuppression warrants that the drug should not be
administered more often than q 6 wk.
PREPARATION:
Inj.: powder, 100 mg vial + 3 mL vial diluent (IV)

CHLORAMBUCIL (1, 2, B)

Chlorambucil is an antineoplastic derived from mustine [chlormethine] and
has a similar mode of action. It acts on lymphocytes and to a lesser extent on
neutrophils and platelets. It interferes with DNA replication and RNA transcription,
resulting in disruption of nucleic acid function. Its major metabolite may contribute
to in vivo antitumor activity of the drug.
It is rapidly and almost completely absorbed from the GIT following oral doses
and is reported to have a terminal half-life in plasma of about 1.5 h. It is extensively
metabolized in the liver, primarily to active phenylacetic acid mustard, which has
a slightly longer plasma half-life of about 2.5 h, and which like chlorambucil also
undergoes some spontaneous degradation to further derivatives. Chlorambucil
and its metabolites are extensively protein-bound. It is excreted in the urine almost
entirely as metabolites with less than 1% unchanged.
INDICATlONS:
1. Chronic lymphocytic leukemia
2. Malignant lymphomas
3. Hodgkin’s disease
4. Waldenstrom’s macroglobulinemia
5. Although formerly widely used in the management of polycythemia vera it
has largely been superseded
6. Hairy-cell leukemia, carcinoma of the breast and ovary and gestational
trophoblastic tumors
7. Chlorambucil also has immunosuppressant properties and has been
given in various auto-immune disorders including amyloidosis, Behçet’s
syndrome, glomerular kidney disease, primary biliary cirrhosis, polymyositis,
rheumatoid arthritis, and sarcoidosis.
CONTRAINDICATIONS:
1. Hypersensitivity to chlorambucil
2. Resistant to prior therapy with chlorambucil
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PRECAUTIONS:
1. History of seizures or head trauma or those receiving other potentially
epileptogenic drugs
2. Should be given with care to patients with impaired renal function
3. Children with nephrotic syndrome
4. Should not be administered, or should be given with great care and at
reduced doses, for at least 4 weeks after treatment with radiotherapy or
other antineoplastic agents unless only low doses of radiation have been
given to parts remote from the bone marrow and the neutrophil and platelet
counts are not depressed.
5. Reduce initial dosage if pretreatment leukocyte or platelet counts are
depressed from bone marrow disease.
6. Do not exceed 0.1 mg/kg daily in patients whose bone marrow is
infiltrated with lymphocytes or is hypoplastic due to disease or previous
myelosuppressive therapy.
7. Consideration should also be given to dose reduction in patients with gross
hepatic dysfunction.
8. Regular blood counts are required during therapy. Total and differential
white cell counts and hemoglobin examinations are recommended each
week during treatment with chlorambucil.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: skin rashes (rarely Stevens-Johnson syndrome or toxic
epidermal necrolysis); GIT: hepatotoxicity; HEMATOLOGIC: reversible progressive
lymphocytopenia, neutropenia; irreversible bone-marrow depression particularly
when the total dosage for the course approaches 6.5 mg per kg body-weight;
CNS: peripheral neuropathy; central neurotoxicity; agitation, ataxia, and grand
mal seizures; RESPIRATORY: interstitial pneumonia and pulmonary fibrosis
have occurred; the latter is usually reversible but fatalities have been recorded;
REPRODUCTIVE: in high doses may produce azoospermia and amenorrhoea;
sterility has developed particularly when chlorambucil has been given to boys at or
before puberty; OTHERS: like other alkylating agents, chlorambucil is potentially
mutagenic, teratogenic, and carcinogenic, and an increased incidence of acute
leukemias and other secondary malignancies
DOSAGE AND ADMINISTRATION:
Standard initial daily dose is 0.1 -0.2 mg/kg for at least 3-6 wk. Total daily dose
(4-10 mg) is given at one time.
PREPARATION:
Oral: 2 mg tablet
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CYCLOPHOSPHAMIDE (1,2)

Cyclophosphamide is an antineoplastic that is converted in the body to active
alkylating metabolites with properties similar to those of mustine [chlormethine].
After conversion to its active metabolite, it interferes with DNA replication and RNA
transcription, resulting in the disruption of nucleic acid function. Its phosphorylating
properties enhance its cytotoxicity. It also possesses marked immunosuppressant
properties.
Following oral administration, cyclophosphamide is well absorbed from the
gastrointestinal tract with a bioavailability greater than 75%. It is widely distributed
in the tissues and crosses the blood-brain barrier. It undergoes activation by the
mixed function oxidase systems in the liver, specifically CYP2B group of P450
enzymes. This difference with ifosfamide CYP3A system accounts for the different
patterns of antitumor activity, pharmacokinetic profiles and interpatient variability
with respect to the toxicity of these two agents. The initial metabolites are 4hydroxycyclophosphamide and its acyclic tautomer, aldophosphamide, which
both undergo further metabolism; aldophosphamide may undergo non-enzymatic
conversion to active phosphoramide mustard. Acrolein is also produced and may
be responsible for bladder toxicity. Cyclophosphamide is excreted principally in
urine, as metabolites and some unchanged drug. It crosses the placenta, and is
found in breast milk.
INDICATIONS:
1. Hodgkin’s disease and malignant lymphomas
2. Multiple myeloma
3. Leukemias
4. Mycosis fungoides
5. Neuroblastoma
6. Gestational trophoblastic tumors and malignancies of the breast,
endometrium, lung, and ovary
7. In childhood malignancies such as neuroblastoma, retinoblastoma, Wilms’
tumour
8. Minimal change nephritic syndrome
9. Adjunct to surgery and radiation for rhabdomyosarcoma
10. Ewing’s sarcoma
11. The immunosuppressant properties of cyclophosphamide have been used
in tissue and organ transplantation (control rejection for kidney, heart, liver
and bone marrow transplantation)
12. Glomerulonephritis
13. Bleeding disorders in patients with acquired antibodies to clotting factors
14. It has also been used in the management of various disorders thought to
have an auto-immune component
CONTRAINDICATIONS:
1. Severely depressed bone marrow function
2. History of hypersensitivity to cyclophosphamide
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PRECAUTIONS:
1. The leukocyte count serves as guide to dose adgustments in prolonged
therapy. Target count for total leukocytes is 2,500-4,000 cells/mm3 for dose
adjustment.
2. To prevent the occurrence of hemorrhagic cystitis in patients receiving
cyclophosphamide, adequate hydration and frequent voiding is
recommended. Patients should be instructed to increase their fluid intake for
24 h before, during, and for at least 24h after receiving cyclophosphamide
and to void frequently for 24 h after receiving the drug, but care must be
taken to avoid water retention and intoxication. Urine should be examined
regularly for red cells, which may precede hemorrhagic cystitis. Discontinue
the drug and do not resume in patients who develop this complication.
3. Because of the immunosuppressive property, interruption or reduction
of dosage of cyclophosphamide should be considered for patients who
develop bacterial, fungal, protozoan, helminthic, or viral infections,
especially those patients receiving or perhaps those who have recently
received corticosteroid therapy.
4. Cyclophosphamide should not be given to patients with bone-marrow
aplasia, acute infection, or drug- or radiation-induced urothelial toxicity.
5. It should be given with care to those with diabetes mellitus.
6. Care is also needed in elderly or debilitated patients, or those with renal or
hepatic impairment or who have undergone adrenalectomy.
7. The use of cyclophosphamide in pregnancy should be avoided where
possible. Mothers taking cyclophosphamide should avoid breastfeeding.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: cardiotoxicity. DERMATOLOGIC: Alopecia, hyperpigmentation of skin,
especially that of the palms and soles, and of the nails. METABOLIC: a syndrome
resembling inappropriate secretion of antidiuretic hormone (which may require
diuretic therapy), disturbances of carbohydrate metabolism, gonadal suppression
(common and occasionally resulting in sterility). GIT: nausea and vomiting, mucositis.
HEMATOLOGIC: myelosuppression. RESPIRATORY: interstitial pulmonary
fibrosis. GUT: Hemorrhagic cystitis. Adequate hydration to maintain urine output at
100 mL per hour and administration of mesna are generally recommended in an
attempt to reduce urotoxicity. If mesna is used, frequent emptying of the bladder
should be avoided. Doses of cyclophosphamide should be administered early
in the day. OTHERS: carcinogenic, mutagenic, and teratogenic with potential to
cause secondary malignancies.
DRUG INTERACTIONS:
1. Since cyclophosphamide must undergo hepatic metabolism before it is
active, interactions are possible with drugs that inhibit or stimulate the
mixed function oxidase enzymes responsible.
2. There may be an increased risk of cardiotoxicity in patients who have also
received doxorubicin or other cardiotoxic drugs.
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DOSAGE AND ADMINISTRATION:
Recommended doses vary widely. The user is referred to individual accepted
protocols for the dose, method and sequence of administration.
As single agent: 40 to 50 mg/kg IV in div doses x 2-5 d ; or 3 to 5 mg/kg IV
2x/wk ; or 10 to 15 mg/kg IV q 7-10 d; or 1 to 5 mg/kg/d PO
In children with minimal change nephropathy leading to the nephrotic syndrome,
in whom corticosteroids have been unsuccessful: A daily dose of 2-3 mg/
kg/BW PO
In patients who are to undergo bone-marrow transplantation: 60 mg/kg/d x 2-4
d may be given as part of the conditioning regimen
PREPARATIONS:
Oral: 50 mg tablet (as anhydrous) (B)
Inj: powder, 100 mg, 200 mg, 500 mg, and 1 g vial (IV)

DACARBAZINE (1, 2)

Dacarbazine is a cell-cycle non-specific antineoplastic that is thought to function
as an alkylating agent after it has been activated in the liver.
It is poorly absorbed from the gastrointestinal tract. Following IV injection it is
rapidly distributed with an initial plasma half-life of about 20 min; the terminal halflife is reported to be about 5 h. The volume of distribution is larger than body water
content, suggesting localisation in some body tissues, probably mainly the liver.
Only about 5% is bound to plasma protein. It crosses the blood-brain barrier to a
limited extent with concentrations in CSF about 14% of those in plasma. Extensively
metabolized in the liver; the major metabolite appears to be 5-aminoimidazole4-carboxamide (AIC). Its plasma concentration declines in a biphasic manner in
individuals with normal renal function. About half of a dose is excreted unchanged
in the urine by tubular secretion.
INDICATIONS:
1. Metastatic malignant melanoma
2. Hodgkin’s disease, notably in association with doxorubicin, bleomycin,
and vinblastine (ABVD)
3. Malignant glucagonoma
4. Neuroblastoma
5. Soft-tissue and Kaposi’s sarcomas
CONTRAINDICATIONS:
Hypersensitivity to dacarbazine
PRECAUTIONS:
1. Monitor hematologic function regularly.
2. Premedicate with anti-emetics.
3. Administer cautiously as extravasation can lead to tissue necrosis.
4. Pain over IV site can be minimized by diluting dacarbazine in 100-200 mL
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5.

D5W and infusing over 30 min. Ice compress can reduce pain.
Should be used with caution in hepatic and renal impairment, and
consideration given to reducing the dose.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: skin reactions, alopecia, facial flushing and paresthesia,
local pain at the injection site; extravasation produces pain and tissue damage; GIT:
anorexia, nausea, and vomiting, diarrhea, rare but potentially fatal hepatotoxicity;
HEMATOLOGIC: leucopenia and thrombocytopenia. OTHERS: an influenza-like
syndrome, anaphylaxis has occurred occasionally
DRUG INTERACTIONS:
Liver microsomal enzyme inducers such as phenobarbital and phenytoin may
enhance metabolism of dacarbazine.
DOSAGE AND ADMINISTRATION:
2-4.5 mg/kg/BW IV daily x 10 d, repeated at intervals of 4 wk
200 to 250 mg/m2 body-surface daily x 5 d, repeated at intervals of 3 wk
For melanoma: 850 mg/m2 by IV infusion at 3-wk intervals.
In the treatment of Hodgkin’s disease: 150 mg/m2 daily x 5 d repeated q 4 wk;
or 375 mg/m2 q 15 d
Injections may be given over 1-2 min. The reconstituted solution has been
further diluted with up to 300 mL of glucose 5% or sodium chloride 0.9%
and given by infusion over 15-30 min.
PREPARATIONS:
Inj.: powder, 100 mg and 200 mg vial (IV, IV infusion)

IFOSFAMIDE (1, 2)

Ifosfamide is an alkylating agent with properties similar to those of
cyclophosphamide, of which it is a congener. Normally given intravenously,
although it is well absorbed from the gastrointestinal tract. The pharmacokinetics
of ifosfamide are reported to exhibit considerable interindividual variation. Although
the manufacturers state that a mean terminal elimination half-life of about 15 h
has been reported following a single high-dose IV bolus, most studies at lower
doses appear to have recorded elimination half-lives of about 4 to 8 h. Following
repeated doses (fractionated therapy) there is a decrease in the elimination halflife, apparently due to autoinduction of metabolism. It is extensively metabolized,
chiefly by mixed function oxidases in the liver, to a variety of active and inactive
metabolites; there is some evidence that metabolism is saturated at very high
doses. It is excreted largely in urine, as unchanged drug and metabolites.
INDICATIONS:
1. Testicular neoplasms
2. Bone and soft tissue sarcomas
514

3.
4.
5.
6.

Lung cancer
Cervical carcinoma
Ovarian carcinoma
Recurrent or advanced lymphomas

CONTRAINDICATIONS:
1. Hypersensitivity to ifosfamide
2. Patients with severely depressed bone marrow function
PRECAUTIONS:
1. Patients with compromised bone marrow reserve; monitor hematologic
parameters prior to and at appropriate intervals during ifosfamide therapy
2. If serious neurotoxicity occurs (somnolence, confusion, hallucination, and/
or coma) during therapy, discontinue the drug.
3. Ifosfamide should be administered in association with mesna, and
adequate hydration should be maintained, to avoid urological toxicity; fluid
intake should not be less than 2 liters daily.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GUT: toxic effects on the urinary tract may be more severe with ifosfamide
and may involve the kidneys as well as the bladder; CNS: confusion and lethargy;
neurological toxicity including coma and death due to chloracetaldehyde metabolites
has occurred
DOSAGE AND ADMINISTRATION:
8 to 12 g/m2 body-surface IV div over 3-5 d; or 6 g/m2 div over 5 d; or 5-6 g/m2,
to a max of 10 g, as a single 24-h infusion.
Courses may be repeated at intervals of 2 to 4 wk, depending on the blood
count. Ifosfamide should be administered in association with mesna, and
adequate hydration should be maintained, to avoid urological toxicity; fluid
intake should not be less than 2 liters daily.
PREPARATION:
Inj.: powder, 1 g and 2 g vial (IV infusion)

LOMUSTINE (1,2)

Lomustine is a lipid soluble nitrosourea with actions and uses similar to those
of carmustine. It is absorbed from the GIT and topically, and is rapidly metabolized,
with peak plasma concentrations of metabolites occurring within 4 h of a dose by
mouth. Metabolites have a prolonged plasma half-life reported to range from 16
to 48 h. Prolonged plasma concentration is due to its high protein binding and
enterohepatic recirculation of metabolites. Active metabolites readily cross the
blood-brain barrier and appear in the CSF in concentrations higher than those in
plasma. About half a dose is excreted as metabolites in the urine within 24 h and
about 75% is excreted within 4 days.
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INDICATIONS:
1. Brain tumors
2. Hodgkin’s disease
3. Topically in treatment of psoriasis and mycosis fungoides
4. Lung cancer
5. Malignant melanoma
6. Various solid tumors
CONTRAINDICATIONS:
Hypersensitivity to lomustine
PRECAUTIONS:
1. Liver dysfunction
2. Monitor hematologic status regularly.
See other precautions under Carmustine.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
HEMATOLOGIC: as for Carmustine, although bone-marrow depression may be
even more delayed (3-6 wk after therapy and may be cumulative with successive
doses) with lomustine. GIT: nausea and vomiting is seen almost soon after therapy
begins and because of its slightly longer (and biphasic) elimination half-life, lasts
for almost 24 h; CNS: confusion and lethargy
DOSAGE AND ADMINISTRATION:
120-130 mg/m2 body-surface PO single dose (division of the dose over 3
consecutive days may reduce gastrointestinal effects)
For patients with compromised bone-marrow function: 100 mg/m2
Doses are also generally reduced when lomustine is given as part of a
combination regimen. Providing blood counts have returned to acceptable
levels, that is, platelets above 100,000/mm3 and leucocytes above 4,000/
mm3, doses may be repeated q 6-8 wk, and should be adjusted according
to the hematological response.
PREPARATION:
Oral: 300 mg combo-pack capsule

MELPHALAN (1,2)

Melphalan is an antineoplastic that acts as a bifunctional alkylating agent. The
drug is a l-isomer of the phenylalanine, derivative of mechlorethamine. It interferes
with DNA replication and RNA transcription, ultimately resulting in the disruption of
nucleic acid function.
Absorption of melphalan from the gastrointestinal tract is variable; the mean
bioavailability is reported to be 56% but it may range from 25 to 89%. Absorption
is reduced by the presence of food. Following absorption it is rapidly distributed
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throughout body water with a volume of distribution of about 0.5 liters/kg BW, and
has been reported to be inactivated mainly by spontaneous hydrolysis. About 5060% of an absorbed dose has been stated to be protein-bound initially, increasing
to 80- 90% after 12 h. The terminal plasma half-life of melphalan has been reported
to be of the order of 30 to 150 min. Melphalan is excreted in the urine, about 10%
as unchanged drug.
INDICATIONS:
1. Multiple myeloma
2. Ovarian carcinoma
3. Breast cancer
4. Neuroblastoma
5. Hodgkin’s disease
6. Polycythemia vera
7. Malignant melanoma
8. Soft-tissue sarcomas
9. Amyloidosis
CONTRAINDICATIONS:
1. History of hypersensitivity to melphalan
2. History of resistance prior to therapy with melphalan
3. Renal failure
PRECAUTIONS:
1. Monitor hematologic profile regularly.
2. Care is required in patients with impaired renal function. The dose of IV
melphalan should be reduced by 50% in patients with moderate to severe
renal impairment and dosage reduction should be considered when
administering it by mouth. High dose regimens are not recommended in
patients with moderate to severe renal impairment.
PREGNANCY RISK CATEGORY: D
DRUG INTERACTIONS:
1. Food decreases the bioavailability of oral melphalan.
2. Increases ciclosporin-induced nephrotoxicity.
3. Elimination enhanced by interferon-alfa resulting in lower plasma level of
melphalan.
4. Concomitant administration with cisplatin may result in decreased
clearance of melphalan.
5. Concomitant administration of nalidixic acid with high-dose intravenous
melphalan in children has resulted in fatal haemorrhagic enterocolitis.
6. Cimetidine inhibits GI absorption, resulting in reduced serum concentration
of melphalan.
DOSAGE AND ADMINISTRATION:
For multiple myeloma: Usual initial oral dose is 6 mg once daily PO. Subsequent
dosage is adjusted as required based on blood counts performed weekly.
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After 2-3 wk, discontinue the drug for up to 4 wk until the leukocyte and
platelet counts increase, at which time maintenance dose of 2 mg once
daily PO may be instituted.
An altemative schedule is 0.15 mg/kg once daily x 7d PO or 0.25 mg/kg
once daily x 4d PO, administered at intervals of 4-6 wk, usually with
prednisone.
For ovarian carcinoma: Usual dose is 0.2 mg/kg daily for 5 successive d,
administered at intervals of 4-5 wk.
PREPARATION:
Oral: 2 mg tablet

PROCARBAZINE (1, 2)

Procarbazine hydrochloride is an antineoplastic which appears to inhibit
protein and nucleic acid synthesis and suppress mitosis. It has also been reported
to inhibit mitosis by prolonging the interphase of cell division and causing chomatid
breaks in ascites carcinoma cells. It is unrelated to the other antineoplastics and it
may be effective when other drugs have become ineffective.
Procarbazine is readily absorbed from the GIT. It crosses the blood-brain
barrier and diffuses into the CSF. A plasma half-life of about 10 min has been
reported. Procarbazine is rapidly metabolized (mainly in liver and kidneys) and
only about 5% is excreted unchanged in the urine. The remainder is oxidized to
N-isopropylterephthalamic acid and excreted in the urine, up to about 70% of a
dose being excreted in 24 h. Some of the drug is excreted as carbon dioxide and
methane via the lungs. During oxidative breakdown in the body hydrogen peroxide
is formed which may account for some of the drug’s actions.
INDICATIONS:
1. Advanced Hodgkin’s disease [usually given in association with other drugs
such as mustine [chlormethine], vincristine, and prednisone (the MOPP
regimen)
2. Mycosis fungoides
3. Brain tumors
4. Small cell lung carcinoma
CONTRAINDICATIONS:
1. History of hypersensitivity to procarbazine
2. Patients with inadequate marrow reserve by bone marrow aspiration.
PRECAUTIONS:
1. Bone marrow should be performed prior to therapy and again at the time
of maximum hematologic response, usually within 2-8 wk after treatment
is started. The hematological status of the patient should be determined at
least every 3 or 4 days.
2. Urinalysis, serum transaminase, serum alkaline phosphatase and BUN
determinations should be made prior to therapy and at least weekly
intervals.
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Discontinue if CNS signs or symptoms, stomatitis, diarrhea or
hypersensitivity reaction occurs
Use with caution in patients with impaired liver or kidney function, and is
contraindicated if impairment is severe.
Care is also advisable in patients with phaeochromocytoma, epilepsy, or
cardiovascular or cerebrovascular disease.
Treatment should be interrupted if allergic skin reactions occur.

PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: tachycardia, orthostatic hypotension; DERMATOLOGIC: skin reactions
including dermatitis, pruritus, and hyperpigmentation; GIT: nausea and vomiting;
hepatic impairment; HEMATOLOGIC: leucopenia and thrombocytopenia; anemia,
hemolysis, and bleeding tendencies have been reported; CNS: central effects such
as somnolence, depression, nervousness or confusion, headache, hallucinations,
and dizziness, and peripheral neuropathies including paresthesias and decreased
reflexes; lethargy, ataxia, and sleep disorders have also occurred, and tremors,
convulsions, and coma have been reported. OPHTHALMOLOGIC: ocular defects;
RESPIRATORY: pulmonary fibrosis or pneumonitis. GUT: hematuria, urinary
frequency; OTHERS: fever and myalgia, infertility, carcinogen, mutagen, and
teratogen
DRUG INTERACTIONS:
1. Concomitant administration of CNS depressant such as barbiturates,
antihistamines, opioids, hypotensive agents, or phenothiazines should
be given with caution as they can potentiate CNS depression from
procarbazine.
2. Disulfiram-like reaction can result when alcohol is taken concomitantly.
3. Procarbazine is a weak monoamine oxidase inhibitor (MAOI) and the
possibility of reactions with other drugs (sympathomimetic drugs, local
anesthetics, TCAs) and food with high tyramine content, although very
rare, must be borne in mind.
DOSAGE AND ADMINISTRATION:
Doses of procarbazine hydrochloride are calculated in terms of procarbazine. In
many of the combination regimens it has been given to adults and children
in doses of the equivalent of procarbazine 100 mg/m2 body-surface on
days 1 to 14 of each 4- or 6-wk cycle.
As a single agent: A dose equivalent to 50 mg of procarbazine by mouth daily,
increased by 50 mg daily to 250 to 300 mg daily in divided doses has been
suggested in the UK, while in the USA the recommended regimen is 2 to 4
mg/kg/ BW daily for the first week, subsequently increased to 4 to 6 mg/kg,
doses being given to the nearest 50 mg. These doses are continued until
maximum response is achieved or leucopenia, thrombocytopenia, or other
signs of toxicity ensue.
Maintenance doses: Usually 50-150 mg, or 1-2 mg/kg/d, until a cumulative
dose of at least 6 g has been given.
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In children, initial daily doses: Equivalent of 50 mg/m2 have been suggested
(some sources simply suggest a dose of 50 mg), increased to 100 mg/m2
and then adjusted according to response.
PREPARATION:
Oral: 50 mg capsule (as hydrochloride)

Busulfan (1, 2)

Busulfan is an antineoplastic with a cell-cycle non-specific alkylating action
unlike that of the nitrogen mustards, and having a selective depressant action on
bone marrow. In small doses, it depresses granulocytopoiesis and, to a lesser
extent, thrombocytopoiesis but has little effect on lymphocytes. With larger doses,
severe bone-marrow depression eventually ensues. It is readily absorbed from
the GIT and rapidly disappears from the blood with a half-life of 2 to 3 h. It is
extensively metabolized, and excreted in the urine almost entirely as sulfurcontaining metabolites. It crosses the blood-brain barrier.
INDICATIONS:
1. Chronic myelogenous leukemia
2. Adjunct for myelofibrosis, polycythemia vera, and primary
thrombocythemia
3. Component of marrow-ablative conditioning regimens prior to bone marrow
transplant for treatment of malignant and nonmalignant conditions.
CONTRAINDICATIONS:
Resistance due to prior use in patients with chronic myelogenous leukemia
PRECAUTIONS:
1. Careful attention should be given to monitoring blood counts during therapy.
These should initially be monitored at least weekly during standard dose
therapy. With high dose therapy blood counts should be monitored daily,
as should liver function.
2. Prophylactic anticonvulsants should be used during high dose therapy.
3. Busulfan should be discontinued if lung toxicity develops. In patients with
possible lung toxicity, the use of oxygen may accentuate this; if anaesthesia
is required the concentration of oxygen should be minimised.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: hyperpigmentation is common, and in a few cases after longterm therapy may be part of a syndrome simulating Addison’s disease; dry skin; GIT:
rare at usual therapeutic doses but may be dose-limiting where high doses are given
before bone-marrow transplantation; liver damage; HEMATOLOGIC: bone-marrow
depression, manifest as leucopenia, thrombocytopenia, and sometimes, anemia.
CNS: convulsions at high doses; RESPIRATORY: rarely, progressive interstitial
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pulmonary fibrosis, known as `busulfan lung’, can occur on prolonged treatment;
REPRODUCTIVE: Busulfan may result in impaired fertility and gonadal function.
As with other alkylating agents, it is potentially carcinogenic and teratogenic
DRUG INTERACTIONS:
Phenytoin increases the clearance of busulfan.
DOSAGE AND ADMINISTRATION:
For chronic myeloid leukemia: 60 mcg/kg BW daily PO, up to a max single
daily dose of 4 mg
For polycythemia vera: 4 to 6 mg daily PO x 4-6 wk with careful monitoring of
blood counts
For essential thrombocythemia or myelofibrosis: 2 to 4 mg daily
In conditioning regimens for bone-marrow transplantation: 3.5 to 4 mg/kg
daily in div doses x 4 d PO (total dose 14-16 mg/kg), in association with
cyclophosphamide
When given by intravenous infusion in a regimen with phenytoin: 3.2 mg/kg
ideal body-weight daily for 4 days (total dose 12.8 mg per kg); actual bodyweight is used for the calculation if it is less than the ideal weight. The daily
dose is given as 4 infusions of 0.8 mg/kg at intervals of 6 h
PREPARATION:
Oral: 2 mg tablet

*Chlormethine (Mechlorethamine, Nitrogen Mustard) (1,2)

Chlormethine belongs to the group of antineoplastic drugs described as
alkylating agents. It also possesses weak immunosuppressant properties.
On IV injection, chlormethine is rapidly converted to a reactive ethyleneimmonium
ion. It usually disappears from the blood in a few minutes. A very small proportion
is excreted unchanged in the urine.
INDICATIONS:
1. Hodgkin’s disease, historically in conjunction with a vinca alkaloid,
procarbazine, and prednisone or prednisolone (the MOPP regimen)
2. Non-Hodgkin’s lymphomas, notably mycosis fungoides
3. Malignant melanomas, some other malignancies including chronic
leukemias, tumors of the breast, ovary, and lung
4. Polycythemia vera
5. Malignant effusions
CONTRAINDICATIONS:
1. Do not use in patients with foci of acute or chronic suppurative inflammation
as its use may contribute to the extensive and rapid development of
amyloidosis.
2. Presence of known infectious disease
3. History of previous hypersensitivity reactions to chlormethine
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PRECAUTIONS:
1. Chlormethine hydrochloride has a powerful vesicant action on the skin and
mucous membranes and great care must be taken to avoid contact with
the eyes.
2. Thrombophlebitis is a potential hazard of chlormethine particularly if it
is not sufficiently diluted. Extravasation of the injection causes severe
irritation and even sloughing. If extravasation occurs during injection, the
manufacturers suggest that the involved area should be infiltrated with an
isotonic 4% solution of sodium thiosulfate, followed by the application of
an ice compress intermittently for 6 to 12 h, although the role of specific
antidotes in antineoplastic extravasation is somewhat contentious.
3. Use with extreme caution in patients with leucopenia, thrombocytopenia,
or anemia caused by infiltration of bone marrow with malignant cells.
4. Patients with chronic lymphocytic leukemia appear to be especially
sensitive to the hematologic effects of chlormethine and should receive
the drug with extreme caution, if at all.
5. Premedicate with anti-emetics.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: maculopapular rashes, hypersensitivity with topical
preparations; GIT: severe nausea and vomiting, jaundice; HEMATOLOGIC: bonemarrow depression; in heavily pretreated patients, or when the total dose for a single
course exceeds 400 mcg/kg, there is a risk of severe and possibly fatal depression
with anemia, lymphocytopenia, granulocytopenia, and thrombocytopenia with
consequent hemorrhage; CNS: headache, drowsiness. OTIC: tinnitus, vertigo,
deafness
DRUG INTERACTIONS:
1. Nalidixic acid may increase gastrointestinal toxicity of alkylating agents, in
general, and chlormethine, in particular.
2. Use of chlormethine with other anti-neoplastic drugs may increase its
toxicity.
3. Mechlorethamine may raise the concentration of uric acid in the blood.
Since sulfinpyrazone is used to lower uric acid levels, it may not be as
effective in patients receiving mechlorethamine.
4. Use with caution with antibiotics, antivirals and immunosuppressants
(amphotericin B, azathioprine, chloramphenicol, colchicine, ganciclovir ,
interferon , zidovudine )
DOSAGE AND ADMINISTRATION:
In the MOPP regimen: 6 mg/m2
As a single agent: 400 mcg/kg, preferably as a single dose, although may be
div into 2 or 4 equal doses on successive days
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Intracavitary injections of 200 to 400 mcg/kg have been given in the treatment
of malignant, especially pleural, effusions.
In mycosis fungoides with extensive skin involvement, very dilute solutions of
chlormethine (e.g., 200 mcg/mL) have been applied topically.
PREPARATION:
Inj.: powder, 10 mg vial (IV, IV infusion, Intracavitary) (as hydrochloride)

Epirubicin (1,2)

Epirubicin is an anthracycline antibiotic with antineoplastic actions similar to
those of doxorubicin Following intravenous administration epirubicin is rapidly and
extensively distributed into body tissues, and undergoes metabolism in the liver,
with the formation of epirubicinol (13-hydroxyepirubicin) and appreciable amounts
of glucuronide derivatives. Epirubicin is eliminated mainly in bile, with a terminal
plasma elimination half-life of about 30 to 40 h. About 10% of a dose is recovered
in urine within 48 h. Epirubicin does not cross the blood-brain barrier.
INDICATIONS:
1. Acute leukemias
2. Lymphomas
3. Multiple myeloma
4. Solid tumours including cancer of the bladder, breast, cervix, and
gastrointestinal tract
CONTRAINDICATIONS:
Hypersensitivity to components
PRECAUTIONS:
1. Blood counts should be made routinely during treatment with epirubicin
and cardiac function should be carefully monitored.
2. Liver function should be assessed before and if possible during therapy.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
See Doxorubicin Hydrochloride. Cardiotoxicity and myelotoxicity may be less
than with doxorubicin. Cardiotoxicity is more likely when the cumulative dose
exceeds 0.9 to 1 g/m2 body-surface.
DRUG INTERACTIONS:
Increased exposure to epirubicin, and a consequent increase in myelotoxicity,
has been reported in patients given epirubicin after paclitaxel, compared with
patients who received epirubicin before paclitaxel. Similar interactions have been
seen when paclitaxel was given before other anthracyclines.
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DOSAGE AND ADMINISTRATION:
60-90 mg/m2 body-surface as a single dose every 3 weeks; this dose may be
div over 2 or 3 days if desired.
High-dose regimens, of 120 mg or more/m2 every 3 weeks, or 45 mg/m2 for 3
consecutive days every 3 weeks have been used.
A total cumulative dose of 0.9-1 g/m2 should not generally be exceeded,
because of the risk of cardiotoxicity.
Intravesical instillation in the local treatment of bladder cancer: 50 mg weekly
as a 0.1% solution for 8 wk has been suggested, reduced to 30 mg weekly
if chemical cystitis develops; for carcinoma in-situ, the dose may be
increased, if tolerated, to 80 mg weekly.
For the prophylaxis of recurrence in patients who have undergone transurethral
resection: 50 mg weekly for 4 wk, followed by 50 mg instilled once a month
for 11 mo
PREPARATION:
Inj: powder, 10 mg and 50 mg vial (IV) (as hydrochloride)

*Estramustine (1,2)

Estramustine is a combination of estradiol and normustine and has weaker
estrogenic activity than estradiol and weaker antineoplastic activity than most
other alkylating agents. It is an alkylating agent which acts by damaging DNA thus
interfering with cell replication. Usually given by mouth and has both an antimitotic
effect and a hormonal effect by reducing testosterone concentration.
About 75% of a dose of estramustine sodium phosphate is absorbed from
the gastrointestinal tract. It is concentrated in prostatic tissue. The phosphate
moiety appears to be lost in the GIT, liver, and phosphatase-rich tissue such as
the prostate and estramustine is found in the body mainly as its 17-keto analogue,
estromustine. Following breakage of the carbamate linkage the estrogenic and
alkylating moieties are excreted independently.
INDICATIONS:
Given by mouth as the disodium salt in the treatment of advanced prostatic
carcinoma; it has been used with meglumine by intravenous injection.
CONTRAINDICATIONS:
1. Peptic ulceration
2. Severe liver or cardiac disease
PRECAUTIONS:
1. Diabetes mellitus may be exacerbated, and it should be given with care
to patients with disorders such as congestive heart failure, epilepsy,
hypertension, and migraine which may be adversely affected by additional
fluid retention.
2. Care is also required in patients with conditions predisposing to
hypercalcemia, and serum calcium should be monitored in hypercalcemic
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4.

patients.
Estramustine should not be given with milk products or products high in
calcium, which may interfere with its absorption.
Each dose should be taken not less than 1 h before and 2 h after meals

PREGNANCY RISKCATEGORY: X
ADVERSE REACTIONS:
See carmustine and lomustine.
HORMONAL: estrogenic side-effects are fairly common, and may include
gynecomastia, fluid retention, cardiovascular effects and loss of libido; GIT:
hepatic dysfunction, IMMUNOLOGIC: hypersensitivity reactions; HEMATOLOGIC:
leucopenia and thrombocytopenia may occur.
DRUG INTERACTIONS:
1. Products containing calcium may decrease absorption of estrasmustine.
2. As with estrogens, estrasmustine may antagonise hypotensive effect of
ACE inhibitors, Adrenergic Neurone Blockers, Alpha-blockers, AngiotensinII receptor antagonists, Beta-blockers, calcium-channel blockers,
Clonidine, Diazoxide, Hydralazine, Methyldopa, Minoxidil, moxonidine,
nitrates, nitroprusside
3. It may antagonize
a. antidepressant effect of tricyclics (but side-effects of tricyclics possibly
increased due to increased plasma concentration)
b. Hypoglycaemic effect of antidiabetics
c. Anticoagulant effect of warfarins, phenindione
d. Diuretic effect of diuretics
4. Concomitant use with valproic acid may exacerbate liver disease.
DOSAGE AND ADMINISTRATION:
Usual initial dose: 560 mg/d then 0.14-1.4 g/d in div doses, PO
PREPARATIONS:
Oral: 140 mg capsule
Inj: powder, 300 mg vial (IV) (as sodium phosphate)

9.1.2.2 Platinum Alkaloids
CISPLATIN (1, 2)

The antineoplastic cisplatin is a platinum-containing complex which may
act similarly to the alkylating agents. Its antineoplastic actions are cell-cycle
non-specific and are dependent upon its cis configuration. Although it causes
immunosuppression, stimulation of the host immune response against the tumour
has been suggested as contributing to its antineoplastic action.
After IV administration cisplatin disappears from the plasma in a biphasic
manner and half-lives of 25 to 49 min and 58 to 73 h have been reported for
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total platinum. The majority of the platinum from a dose is rapidly bound to
plasma protein. Cisplatin is concentrated in the liver, kidneys, and large and small
intestines. Penetration into the CNS appears to be poor. Excretion is mainly in
the urine but is incomplete and prolonged: up to about 50% of a dose has been
reported to be excreted in urine over 5 days, and platinum may be detected in tissue
for several months afterwards. Cisplatin is well-absorbed following intraperitoneal
administration.
Carboplatin, on the other hand, is less reactive than cisplatin and hence, no
appreciable quantities of low molecular weight platinum-containing species in
plasma, with most of the eliminated in urine.
INDICATIONS:
1. Testicular neoplasms
2. Ovarian neoplasms
3. Bladder cancer
4. Head and neck cancer
5. Cervical carcinoma
6. Lung cancer
7. Neurologic cancers
8. Osteogenic sarcoma
9. Advanced esophageal carcinoma
10. Advanced prostatic carcinoma
CONTRAINDICATIONS:
1. Hypersensitivity to cisplatin.
2. Patients with renal or hearing impairment, or bone-marrow depression
PRECAUTIONS:
1. Monitor renal, hematologic, otic and neurologic function frequently.
2. Monitor hepatic function periodically.
3. Monitor serum electrolyte and appropriate treatment should be instituted if
fluid disturbances occur.
4. Premedicate with anti-emetics.
5. Nephrotoxicity may be prevented by vigorous pre- and posthydration and
use of furosemide and mannitol to maintain urine output at >100 mL/h.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GIT: severe nausea and vomiting, loss of taste, nausea may persist for up
to a week. HEMATOLOGIC: bone-marrow depression, anemia. CNS: peripheral
neuropathies, seizures and cerebral blindness; OPHTHALMOLOGIC: optic
neuritis, papilledema, OTIC: tinnitus, loss of hearing in the high frequency range,
and occasionally deafness or vestibular toxicity. RENAL: damage to the renal
tubules; electrolyte disturbances, particularly hypomagnesemia and hypocalcemia;
hyperuricemia.
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Platinum derivatives are potentially mutagenic and teratogenic, and there
is some evidence they may be associated with the development of secondary
leukemias.
MANAGEMENT OF TOXICITY:
Incidence and/or severity of nausea and vomiting may be reduced with 5-d
continuous IV infusion of cisplatin compared with rapid, intermittent IV administration.
Useful pharmacologic anti-emetic drugs are high-dose metoclopramide,
prochlorperazine, cannabinoids, and ondansetron. The addition of a corticosteroid
(e.g., dexamethasone, methylprednisolone) to monotherapy with a selective
5-HT, receptor antagonist or a substituted benzamide (e.g., metoclopramide)
increases the antiemetic efficacy of either drug alone, and such combination may
be useful in patients whose cisplatin-induced nausea and vomiting are refractory
to monotherapy.
Although currently there is no established antidote for cisplatin overdosage,
nucleophilic (reducing) sulfhydryl (thiol) compounds (e.g., glutathione,
acetylcysteine, MESNA) can inactivate cisplatin and act as chemoprotectants.
However, the potential benefits of such therapy in the management of cisplatin
overdosage remain to be established, and many of these compounds would be of
limited, if any, benefit if administration were delayed for several hours after cisplatin
administration since most platinum would be protein bound and not in its reactive
form.
Management of cisplatin overdose currently consists principally of discontinuing
the drug and general supportive measures to sustain the patient throughout any
period of toxicity that may occur. Hemodialysis, even when initiated within 4 h
following overdose of cisplatin, appears to have little effect on removing platinum
from the body because of cisplatin’s rapid and high degree of protein-binding.
However, limited evidence suggests that aggressive plasmapheresis may be useful
in removing protein-bound platinum and thus ameliorating toxicity. Hematopoietic
agents (e.g., GM-CSF) may be useful in managing myelosuppression, and
hemodialysis may be required for the management of renal failure.
DRUG INTERACTIONS:
The concomitant use of other nephrotoxic or ototoxic drugs may exacerbate
the adverse effects of cisplatin. The effects of cisplatin on renal function may also
affect the pharmacokinetics of other drugs excreted by the renal route.
1. Concurrent administration of nephrotoxic drugs such as aminoglycosides
and amphotericin B should be avoided as it may increase the risk of
nephrotoxicity and acute renal failure.
2. Concurrent administration of ototoxic agents such as aminoglycosides or
loop diuretics (e.g., ethacrynic acid, furosemide) should be avoided. If this
is unavoidable, closely monitor for signs of ototoxicity using audiograms.
3. Synergistic antineoplastic activity with etoposide, bleomycin, doxorubicin,
fluorouracil, methotrexate, vinblastine, vincristine increases the adverse
effects of these agents combined.
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Alters the renal elimination of bleomycin and methotrexate due to cisplatininduced nephrotoxicity.
Serum concentrations of phenytoin is decreased due to decreased
absorption and/or increased metabolism of phenytoin.

DOSAGE AND ADMINISTRATION:
For testicular neoplasms: 20 mg/m2 IV/d for 5 consecutive d q 3 wk for 3 or 4
courses of therapy.
For remission induction: single IV dose of 120 mg/m2 q 3-4 wk for 3 courses
of therapy
For ovarian neoplasms: 75-100 mg/m2 IV once q 4 wk
For bladder cancer: 50-75 mg/m2 IV once q 3-4 wk depending on the extent of
prior radiation therapy chemotherapy
For head and neck cancer: 80-120 mg/m2 IV once q 3 wk or 50 mg/m2 IV on
the first and eighth d of every 4 wk
For cervical carcinoma: 50-100 mg/m2 IV once q 3 wk
For non-small cell lung carcinoma: 75-120 mg/m2 IV once q 3-6 wk
Intra-arterial dosage
75-150 mg/m2 at intervals ranging from 2-5 wk for at least 1-4 courses of
therapy
For intraperitoneal dosage: 60-100 mg/m2; when administered in conjunction
with IV sodium thiosulfate, cisplatin may be given in doses up to 270 mg/
m2, repeated q 3 wk
Pediatric dose
For osteogenic sarcoma or neuroblastoma: 90 mg/m2 IV once q 3 wk or 30
mg/m2 IV once weekly
For recurrent brain tumors: 60 mg/m2 IV qd for 2 consecutive d q 3-4 wk
PREPARATION:
inj: powder, 10 mg, 25 mg, 50 mg, and 100 mg vial

Carboplatin (1,2)

See cisplatin. Carboplatin is an analogue of cisplatin with similar actions and
uses. Cross-links DNA; cell cycle-nonspecific; does not require hydration and is
much less protein-bound than cisplatin. Carboplatin is much less nephrotoxic and
ototoxic than cisplatin, also less emetogenic.
Following IV administration carboplatin exhibits a biphasic elimination and
is excreted primarily in the urine, about 70% of a dose being excreted within 24
h, almost all unchanged. The terminal half-life of intact carboplatin is reported to
be about 3-6 h. Platinum from carboplatin slowly becomes protein bound, and is
subsequently excreted with a half-life of 5 d or more.
INDICATIONS:
1. Advanced ovarian cancers
2. Small-cell lung cancer
3. It has also been tried as an alternative to cisplatin in other solid tumours
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PRECAUTIONS:
1. Should be given at reduced doses to patients with impaired renal function
and should be avoided if creatinine clearance is 20 mL/min or less.
2. Weekly blood counts and regular renal-function tests are recommended in
all patients during therapy.
3. Neurological function including assessment of hearing should also be
monitored.
ADVERSE REACTIONS:
Nephrotoxicity and GI toxicity are less severe than with cisplatin but it is more
myelosuppressive. A reversible myelosuppression is the dose-limiting toxicity;
myelosuppression may be more severe and prolonged in patients with impaired
renal function.
DOSAGE AND ADMINISTRATION:
IV infusion should be given over 15 minutes to 1 hour.
Initial dose of 360 mg/m2 as a single agent in previously treated patients with
recurrent disease
Initial dose of 300 mg/m2 when used in combination with cyclophosphamide in
previously untreated patients
PREPARATIONS:
Inj.: powder, 150 mg and 450 mg vial (IV)
10 mg/mL, 5 mL, 15 mL, 45 mL and 50 mL vial (IV)

9.1.2.3 Antitumor Antibiotics
BLEOMYCIN (1,2)

See Section 9.1.1.4. Topoisomerase II inhibitors G2 -M Phase Specific Agents
Bleomycin

DACTINOMYCIN (actinomycin D) (1, 2)

Dactinomycin is a highly toxic antibiotic (bacteriostatic against Gram-positive
organisms) with antineoplastic properties. It inhibits the proliferation of cells in a
cell-cycle non-specific way by forming a stable complex with DNA by intercalating
with guanine residues and interfering with DNA-dependent RNA synthesis.
It may enhance the cytotoxic effects of radiotherapy. Dactinomycin also has
immunosuppressant properties.
Following IV administration dactinomycin is rapidly distributed with high
concentrations in bone marrow and nucleated cells. It undergoes only minimal
metabolism and is slowly excreted in urine and bile. The terminal plasma half-life
is reported to be about 36 h. It does not cross the blood-brain barrier but is thought
to cross the placenta.
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INDICATIONS:
1. Wilm’s tumor
2. Rhabdomyosarcoma
3. Ewing’s sarcoma
4. Trophoblastic neoplasms
5. Testicular carcinoma
6. AIDS-related Kaposi’s sarcoma
7. Acute organ rejection in patients with kidney or heart transplants
8. Malignant melanoma
9. Acute lymphocytic leukemia
10. Advanced breast cancer
11. Paget’s disease of bone
CONTRAINDICATIONS:
1. Dactinomycin should not be given to patients with varicella, as severe and
even fatal systemic disease may occur.
2. Its use is best avoided in infants < 1 year as they are reported to be highly
susceptible to the toxicity of dactinomycin.
PRECAUTIONS:
1. Determine platelet and leukocyte counts daily during treatment to detect
severe myelosuppression. Discontinue if platelet or leukocyte count is
markedly decreased or severe myelosuppression occurs.
2. Determine hepatic and renal function frequently.
3. Premedicate with anti-emetics.
4. Great care must be taken to avoid extravasation and administration should
preferably be into the tubing of a fast-running IV infusion.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: erythema, alopecia, anaphylactoid reactions; dactinomycin
is very irritant and extravasation results in severe tissue damage. GIT: nausea,
anorexia and vomiting begin a few h after administration; stomatitis, diarrhea,
and proctitis. HEMATOLOGIC: hematopoietic suppression with pancytopenia
occurs in the first wk after completion of therapy, may be manifest first as
thrombocytopenia. OTHERS: fever, malaise, hypocalcemia, myalgia, and kidney
and liver abnormalities.
DRUG INTERACTIONS:
1. Enhanced effects of radiotherapy
2. Erythema and pigmentation of the skin may occur in areas previously
irradiated.
3. Increase in incidence of second primary tumors has been seen in patients
treated with radiation and dactinomycin.
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DOSAGE AND ADMINISTRATION:
Based on clinical and hematologic response and tolerance of the patient and
whether or not other chemotherapy or radiation therapy has been or is
also being used. Dosage should be based on body surface area in obese
or edematous patients. Reduce the dose when other chemotherapeutic
agents or radiation therapy is used concomitantly.
A: Usual dose is 500 mcg IV daily for a maximum of 5 d.
Ch: Usual dose is 15 mcg/kg daily for 5 d; alternatively, a total of 2.5 mg/m2 of
body-surface may be given over a period of 7 d.
In both adults and children, a second course may be given after 3 or more
wk if there are no signs of residual toxic effects. The daily dose for adults
and children should not exceed 15 mcg/kg BW, or 400-600 mcg/m2 bodysurface. Lower doses may be given where dactinomycin is combined with
other antineoplastics or with radiotherapy. Localised administration using
an isolation-perfusion technique has permitted the use of higher doses, 50
mcg/kg being suggested for an isolated lower extremity and 35 mcg/kg for
an upper extremity.
PREPARATION:
Inj: powder, 500 mcg vial (IV)

Mitomycin (1,2)

Mitomycin is a highly toxic antibiotic with antineoplastic properties. Active
against Gram-positive bacteria and some viruses, but its cytotoxicity precludes its
use as an anti-infective agent. It acts as an alkylating agent after activation in vivo
and suppresses the synthesis of nucleic acids. It is a cell-cycle non-specific agent,
but is most active in the late G1 and early S phases.
Mitomycin disappears rapidly from the blood after intravenous injection with an
initial (distribution) half-life of 17 min. It is widely distributed but does not appear to
cross the blood-brain barrier. Mitomycin is metabolized mainly but not exclusively
in the liver. The terminal half-life is about 50 min. Following normal doses about
10% of a dose is excreted unchanged in the urine; small amounts are also present
in bile and faeces. With increasing doses metabolic pathways are saturated, and
more drug is excreted unchanged in the urine.
INDICATIONS:
Solid tumors including those of the bladder, breast, cervix, eye, liver, lung,
stomach, and prostate
CONTRAINDICATIONS:
1. Patients with platelet counts <75,000/mm3, leukocyte counts <3000/mm3
or serum creatinine concentration >1.7 mg/dL
2. Patients with substantial prolongation of prothrombin time or bleeding
time, coagulation disorders, increased bleeding due to other causes or
potentially serious infections
3. History of hypersensitivity to mitomycin
531

PRECAUTIONS:
1. Monitor hematologic parameters regularly.
2. Monitor prothrombin time, bleeding time, during mitomycin therapy and for
at least 7 d following discontinuation of the drug.
3. Observe for evidence of renal or pulmonary toxicity.
4. Premedicate with anti-emetics.
5. Avoid extravasation, extremely vesicant.
PREGNANCY RISK FACTOR: X
ADVERSE REACTIONS:
DERMATOLOGIC: dermatitis, alopecia; local tissue necrosis, ulceration, and
cellulitis may occur following extravasation. HEMATOLOGIC: delayed cumulative
bone-marrow suppression; profound leukopenia and thrombocytopenia. Other
serious adverse effects include renal damage and pulmonary reactions; a
potentially fatal hemolytic-uremic syndrome has been reported in some patients.
Gastrointestinal toxicity, fever, malaise, and rarely cardiotoxicity may also occur.
DRUG INTERACTIONS:
1. Acute bronchospasm has been reported following injection of a vinca
alkaloid in patients pretreated with mitomycin.
2. Increased risk of hemolytic-uremic syndrome may occur if mitomycin is
given with fluorouracil or tamoxifen.
DOSAGE AND ADMINISTRATION:
As a single IV dose every 6-8 wk, with an initial dose of 20 mg/m2
PREPARATION:
Oral: 1 mg tablet
Inj.: powder, 2 mg and 10 mg vial (IV)

9.2. SEX HORMONES AND ANTAGONISTS IN MALIGNANT
DISEASES

See Section 14.5.2 Anti-androgens
Flutamide is a nonsteroidal compound with anti-androgenic properties which
appears to act by inhibiting the uptake and/or binding of androgens in target
tissues.
Flutamide is reported to be rapidly and completely absorbed from the
gastrointestinal tract with peak plasma concentrations occurring 1 h after a dose. It
is rapidly and extensively metabolized; the major metabolite (2-hydroxyflutamide)
possesses anti-androgenic properties. The half-life of the metabolite is about 6
h. Both flutamide and 2-hydroxyflutamide are more than 90% bound to plasma
proteins. Excretion is predominantly in the urine with only minor amounts appearing
in the feces.
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INDICATIONS:
It is used, usually in combination with gonadorelin analogues, in the palliative
treatment of prostatic carcinoma.
CONTRAINDICATIONS:
Hypersensitivity to flutamide
PRECAUTIONS:
1. Flutamide should be used with care in patients with cardiovascular disease
because of the possibility of fluid retention.
2. Regular liver function testing is recommended in all patients: therapy should
be discontinued or dosage reduced if there is evidence of hepatotoxicity.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: skin reactions, including epidermal necrolysis. GIT:
Nausea, vomiting, diarrhea, increased appetite; liver damage, sometimes fatal.
HEMATOLOGIC: anemias, hemolysis. CNS: headache, dizziness, malaise,
anxiety, depression; OTHERS: blurred vision, decreased libido, discoloration of
urine, and hypertension, reversible gynecomastia or breast tenderness, sometimes
accompanied by galactorrhea.
DRUG INTERACTIONS:
Flutamide may increase the effect of warfarin.
DOSAGE AND ADMINISTRATION:
250 mg tid PO
PREPARATIONS:
Oral: 250 mg tablet

MEGESTROL (1, 2)

See. Section 14.5.6 Progestins
Megestrol acetate is a progestogen structurally related to progesterone.
Effects include induction of secretory changes in the endometrium, increase in
basal body temperature, pituitary inhibition, and production of withdrawal bleeding
in the presence of estrogen. Its antineoplastic effect is probably due to suppression
of luteinizing hormone by inhibiting pituitary function. Megestrol-induced weight
gain is probably due to alteration of metabolic pathways via interference with
the production or action of mediators such as cachectin (a hormone that inhibits
adipocyte lipogenic enzymes).
Absorption of megestrol acetate from the gastrointestinal tract is variable
following oral administration; peak drug concentrations in plasma occur 1 to 3 h
after a dose by mouth. Megestrol acetate is highly protein bound in plasma. It
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undergoes hepatic metabolism, with 57 to 78% of a dose being excreted in the
urine and 8 to 30% in the feces.
INDICATIONS:
1. Neoplastic diseases, particularly as palliative management of recurrent,
inoperable, or metastatic ehdometrial carcinoma or breast cancer
2. Adjunct to surgery or radiation
3. Cachexia
4. Prostatic hypertrophy
5. Endometriosis and endometrial hyperplasia
CONTRAINDICATIONS:
1. Not used as a diagnostic test for pregnancy.
2. Not intended for prophylactic use to avoid weight loss.
PRECAUTIONS:
1. Its therapy for weight loss should be initiated only after treatable causes of
the condition have been evaluated.
2. In women with HIV infection, megestrol acetate has been noted to cause
breakthough bleeding.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
Fluid retention, carpal tunnel syndrome and deep vein thombosis.
As for progestogens in general (see Section 14.5.6. Progestins). The weight
gain that may be observed with megestrol acetate appears to be associated with
an increased appetite and food intake rather than with fluid retention. Megestrol
acetate may have glucocorticoid effects when administered long term.
DRUG INTERACTIONS:
As for progestogens in general
DOSAGE AND ADMINISTRATION:
For breast cancer: 160 mg/d in 4 div doses
For endometrial cancer: 40-320 mg/d administered in div doses
For cachexia: 800 mg/d
PREPARATIONS:
Oral: 40 mg and 160 mg tablet (as acetate)

TAMOXIFEN (1, 2)

Tamoxifen is an estrogen antagonist with actions similar to those of clomifene
citrate. It may also inhibit the production or release of cellular growth factors and
induce apoptosis.
Peak plasma concentrations of tamoxifen occur 4 to 7 h after an oral dose.
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It is extensively protein-bound. Plasma clearance is reported to be biphasic and
the terminal half-life may be up to 7 days. It is extensively metabolized, the major
serum metabolite being N-desmethyltamoxifen. Several of the metabolites are
stated to have similar pharmacological activity to the parent compound. Tamoxifen
is excreted slowly in the feces, mainly as conjugates. Small amounts are excreted
in urine. Tamoxifen appears to undergo enterohepatic circulation.
INDICATION:
1. Breast cancer
2. Used to stimulate ovulation in women with anovulatory infertility
CONTRAINDICATIONS:
1. Hypersensitivity to tamoxifen
2. Thromboembolic events
3. Pregnancy
PRECAUTIONS:
1. Use with caution in patients with leucopenia and thrombocytopenia;
perform periodic hematologic counts.
2. Periodic liver function tests should be obtained.
3. Women receiving or who have received tamoxifen should be advised to
report any menstrual irregularities, unusual vaginal bleeding, change in
vaginal discharge, or pelvic pain/pressure.
4. Complaints of visual abnormalities during tamoxifen therapy should be
assessed for possible ocular toxicity.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
The
most frequent adverse effects of tamoxifen are hot flashes.
DERMATOLOGIC: rashes, and dry skin. GIT: nausea, GI intolerance, increased
liver enzymes, and rarely cholestasis and hepatitis. GYNECOLOGIC: vaginal
bleeding or discharge, pruritus vulvae; uterine fibroids and endometrial
changes including hyperplasia and polyps, increased incidence of endometrial
carcinoma, suppression of menstruation in premenopausal women and cystic
ovarian swellings. HEMATOLOGIC: transient thrombocytopenia and leukopenia.
MUSCULOSKELETAL: fatigue, and muscle cramps. CNS: dizziness, headache.
OPHTHALMOLOGIC: Blurred vision and loss of visual acuity, corneal opacities,
retinopathies, and cataracts have occurred rarely. PSYCHOLOGIC: depression,
confusion. OTHERS: fluid retention, thromboembolism, pulmonary embolism,
hypertriglyceridemia; tumor pain and flare may be a sign of response, but
hypercalcemia, sometimes severe, has developed in patients with bony
metastases.
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DRUG INTERACTIONS:
1. Potentiate the hypoprothrombinemic effect of warfarin and other coumarinderivative anticoagulants.
2. Potent inhibitor of hepatic cytochrome p450 mixed function oxidases and
increases risk of thromboembolic events in patients receiving tamoxifen
concomitantly with cytotoxic drugs.
3. Increases the dopaminergic effect of .
4. May interfere with laboratory tests such as false-negative estrogen receptor
determinations and increased serum thyroxine concentrations
DOSAGE AND ADMINISTRATION:
For breast cancer: 10 mg bid or tid, PO
For ovarian stimulation: 5-40 mg once daily for 4 d, PO
PREPARATION:
Oral: 10 mg, 20 mg, 30 mg and 40 mg tablet (as citrate)

Buserelin (1, 2)

A gonadorelin analogue; causes initial stimulation of luteinizing hormone
release by the pituitary which in turn causes testosterone secretion by the testes.
This is followed by inhibition of luteinizing hormone release with achievement
of an anorchic state. Metastatic cancer of the prostate is commonly responsible
to hormonal treatment designed to deprive the cancer of androgen. In females,
the downregulation of pituitary gonadotropin secretion after an initial stimulation
leads to inhibiton of ovarian steroid secretion, hence, useful in the treatment of
endometriosis.
INDICATIONS:
1. Advanced prostate cancer
2. Treatment of endometriosis
CONTRAINDICATIONS:
1. Hypersensitivity to buserelin
2. For the treatment of endometriosis - pregnancy, breast feeding, undiagnosed vaginal bleeding
PRECAUTIONS:
1. During the first month of treatment of prostatic cancer, monitor patients
at risk of ureteric obstruction or spinal cord compression due to tumor
“flare”.
2. Avoid the use of nasal decongestants before and for at least 30 mins after
treatment.
ADVERSE REACTIONS:
In males in the treatment of prostatic cancer: initial increase in bone pain
due to transient increase in plasma testosterone, hot flashes, decreased libido,
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depression, headache, dizziness, nausea, vomiting and diarrhea; gynecomastia;
urticaria; irritation of nasal mucosa (for nasal spray).
In females in the treatment of endometriosis: initially menstrual-like and
subsequent breakthrough bleeding; menopause-like symptoms; change in libido;
headache or migraine; mood changes; breast tenderness; nervousness; drowsiness;
muscle pains; ovarian cysts (may require withdrawal); decrease in trabecular bone
density (repeat courses not recommended); urticaria, rash pruritus.
DOSAGE AND ADMINISTRATION:
For prostatic cancer: 500 mcg q8h SC x 7 d then 1 spray into each nostril
6x/d
For endometriosis: 300 mcg (one 150 mcg spray in each nostril) tid starting on
the 1st and 2nd d of menstruation; maximum duration of treatment - 6 mo.
PREPARATIONS:
Inj: 1 mg/mL 5.5 mL multidose (SC) (as acetate)
Nasal spray: 1 mg/mL, 10 mL vial

Cyproterone (1, 2)

See also Section 14.5.5 Anti-androgens
An anti-androgen, similar to flutamide, which can be used to cover the tumor
“flare” which may occur after commencing gonadorelin analogues in the treatment
of advanced prostatic cancer. It inhibits spermatogenesis and produces reversible
infertility (but is not a male contraceptive); abnormal sperm forms are produced; for
this reason it has been used for the treatment of severe hypersexuality and sexual
deviation in males. Benefit/risk ratio must be seriously considered and full informed
consent is necessary before it is used for the latter.
INDICATIONS:
1. Treatment of prostatic cancer (in conjunction with a gonadorelin
analogue)
2. Treatment of severe hypersexuality and sexual deviation in males
CONTRAINDICATIONS:
1. None for the treatment of prostatic cancer
2. For the second indication - hepatic disease, severe diabetes, sicklecell anemia, malignant or wasting disease, severe depression, history
of thromboembolic disorders, youth under 18 years (may arrest bone
maturation and testicular development).
PRECAUTIONS:
1. Use in prostate cancer should be restricted to short courses.
2. Monitor blood count and hepatic function.
3. Monitor adrenocortical function.
PREGNANCY RISK CATEGORY: X
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ADVERSE REACTIONS:
GIT: hepatotoxicity; RESPIRATORY: breathlessness; METABOLIC: weight
changes, reduced sebum production, changes in hair pattern, gynecomastia; rarely
osteoporosis; REPRODUCTIVE: inhibition of spermatogenesis; OTHERS: fatigue,
lassitude,may impair performance of skilled tasks, e.g., driving.
DOSAGE AND ADMINISTRATION:
For flare with initial gonadorelin therapy: 300 mg/d in 2-3 div doses then
reduced to 200 mg/d if necessary.
For long-term palliative therapy of prostatic cancer (where gonadorelin
analogues and orchiectomy are contraindicated or not tolerated): 200-300
mg/d in 2 or 3 div doses.
For male hypersexuality: 50 mg bid after food
PREPARATION:
Oral: 50 mg tablet (as acetate)
Inj: 100 mg/mL, 3 mL ampul, depot (as acetate)

Leuproreline (1, 2)

Gonadotropin releasing hormone (GnRH) analog that shares the action of the
naturally-occuring hormone. As an antineoplastic agent, leuproreline may inhibit the
growth of hormone-dependent tumors. It reduces the size of the prostate gland and
inhibits prostatic tumor growth. It also inhibits the growth of estrogen-dependent
mammary tumors mainly by inhibiting ovarian function and estrogen synthesis.
Because of its polypeptide nature, it is destroyed in the GI tract, hence, must
be administered parenterally. Following subcutaneous administration, it is rapidly
and almost completely absorbed. Following IM administration, the drug is released
slowly and gradually from its biodegradable copolymer-containing vehicle, thus
providing a prolonged duration of action. There is little information regarding its
distribution and elimination to date.
INDICATIONS:
1. Prostatic cancer
2. Uterine leiomyomata
3. Endometriosis
4. Breast cancer
5. Precocious puberty
CONTRAINDICATIONS:
1. Hypersensitivity to leuproreline, GnRH, GnRH analogs
2. Hypersensitivity to benzyl alcohol
3. Pregnancy and in women with abnormal vaginal bleeding of unknown
etiology
PRECAUTIONS:
1. Worsening of symptoms in patients with prostatic cancer may contribute to
paralysis with or without fatal complications.
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2.
3.

Use with caution in women with known major risk factors for decreased
bone mineral content (including chronic alcohol and tobacco use, family
history of osteoporosis, or chronic use of drugs that reduce bone mass).
Inhibits ovulation, abnormal vaginal bleeding, breakthrough bleeding and
ovulation. Pregnancy can still occur in spite of leuproreline use. When
pregnancy occurs, discontinue leuproreline.

PREGNANCY RISK CATEGORY: X
DOSAGE AND ADMINISTRATION:
For prostate cancer: 7.5 mg IM once monthly or 22.5 mg IM once q 3 mo (84
d)
Endometriosis: single course of 3.75 mg doses administered IM once monthly
for 6 consecutive mo
Uterine leiomyomata: single course of 3.75 mg doses administered IM once
monthly for up to 3 consecutive mo
Central precocious puberty: 0.3 mg/kg (minimum 7.5 mg) administered IM or
SC and repeated q 4 wk.
Leuproreline suspension should be 7.5 mg in children weighing 25 kg or less,
11.25 mg in those weighing 25-37.5 kg, and 15 mg in those weighing more
than 37.5 kg. Titrate the dose of leuproreline upward in increments of 3.75
mg q 4 wk until clinical or laboratory tests indicate no progression of the
disease.
If leuproreline acetate injection is used initial dose is 50 mcg/kg SC once daily.
If total suppression of ovarian or testicular steroidogenesis is not achieved,
the dose should be titrated upward by 10 mcg/kg daily.
PREPARATION:
Inj: 3.75 mg depot powder, 2 mL vial (as acetate)

9.3 IMMUNOTHERAPY

The immune system plays a major role in tumor surveillance and tumor control
through natural killer (NK) cells and T cells which communicate with other cells of
the immune system through soluble peptides or glycoproteins known as cytokines.
Aside from conventional chemotherapy and radiation therapy, cancer therapy
now also employs the experimental use of adoptive transfer of activated immune
effector cells and cytokines, especially interferon alpha (IFN-α) and tumor necrosis
factor (TNF).
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9.3.1 Immunomodulators
WARNING
1.
2.
3.

Exacerbation of autoimmune and allergic disorders may occur
during therapy with IFNs.
Acute self-limited toxicities (i.e. fever, chills) from IFN-α-2a
administration may exacerbate pre-existing cardiac conditions,
pulmonary disease and diabetes mellitus.
Variations in dosage and adverse reactions exist among different
brands of IFN-α.

INTERFERON ALFA 2A (IFN-α 2a) and INTERFERON ALFA 2B (IFN-α
2b) (1, 2)

The interferons (IFNs) are a group of endogenous glycoproteins that exert
virus-non-specific antiviral activies in homologous cells; produced by virus infected
cells and by lymphocytes during immune response. The commercial preparations
are produced by recombinant DNA technology.
The three main classes of human IFNs include: IFN-α or human leukocyte IFN,
IFN-β or human fibroblast IFN, and IFN-γ or human immune IFN; however both
IFN-α and IFN-β can be produced by leukocytes and fibroblasts while production
of IFN-γ can be induced by mitogen-stimulated mechanism.
IFNs are potent anti-viral agents by inducing production of enzymes that inhibit
peptide chain initiation and elongation, or enzymes that degrade viral mRNA.
They have also shown anti-proliferative and immunomodulatory properties and
are important adjuncts in cancer therapy by modulating cell differentiation and
translation; reducing oncogene expression; enhancing NK, macrophage, cytotoxic
T cell (CTL) and killer T cell activities; inducing cytokine release (IL-2, MIF, LIF);
modulating expression of cell surface antigens (Ags) especially class I major
histocompatibility complex (MHC) Ags and tumor associated Ags; depleting growth
factors for tumors; and inhibiting angiogenesis and stroma development.
The IFN-αs are filtered through glomeruli and undergo rapid proteolytic
degradation during tubular reabsorption; liver metabolism is minimal only; does not
pass through blood brain barrier; the apparent fraction of dose absorbed after single
IM injection can reach greater than 80%; multiple IM doses result in accumulation
of 2-4 times single dose serum concentrations. Serum antibodies (Abs) to IFN-α
can be detected in about 25% of all patients who received IFN-α-2a. Abs to IFN-α2a may also occur spontaneously in certain clinical conditions and in patients who
have never received exogenous IFNs. These Abs usually do not alter spectrum,
incidence or severity of IFN-α associated adverse effect and dosage adjustment or
interruption of therapy is not needed.
Adverse effects are similar among the different recombinant IFN-α preparations
although possible differences in frequency and severity have been described.
The incidence and severity of many adverse effects are related to underlying
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disease, type, dosage and duration of therapy with IFN-α, route of administration,
age and/or performance status of patient, with highest incidence in AIDS-related
Kaposi’s sarcoma, lower incidence with low dose and local administration. Most of
the adverse effects are mild to moderate in severity and diminish in intensity and
frequency with continued therapy.
INDICATIONS:
1. Antiviral prophylaxis against rhinovirus, CMV in transplant patients;
treatment of herpetic infections esp. keratitis, and viral hepatitis (chronic
hepatitis B, chronic non-A non-B hepatitis including hepatitis C and D)
2. Hairy cell leukemia in > 18 yr, chronic myelogenous leukemia, multiple
myeloma, non- Hodgkin’s lymphoma
3. Genital and anal warts (condyloma acuminata) and laryngeal papillomas
4. AIDS-related Kaposi’s sarcoma
5. Renal cell, bladder, ovarian and cervical carcinoma, skin cancer, melanoma,
metastatic small lung cell carcinoid tumor
6. Multiple sclerosis
CONTRAINDICATIONS:
1. Known hypersensitivity to IFNs or any constituents
2. Immunosuppressed transplant recipients
3. Severe cardiac, renal or hepatic disorders
4. Patients with pre-existing psychiatric disorder
PRECAUTIONS:
1. Use with caution in patients with pre-existing cardiopulmonary disease,
renal or hepatic disease, seizure disorders and/or compromised CNS
function, diabetes mellitus (DM), multiple sclerosis, autoimmune and
allergic disorders.
2. Monitor CBC, platelet count, kidney and liver function tests, serum
triglyceride level at baseline and at regular intervals; for patients with
hairy cell leukemia, quantitate peripheral and bone marrow hairy cells at
baseline and periodically.
3. Baseline chest xray, pulmonary function tests and EKG should be taken
from patients with advanced stages of cancer or those with pre-existing
cardiopulmonary disease at baseline and periodically thereafter.
4. Baseline ophthalmologic examination should be performed in patients with
DM and hypertension.
5. Paps smear in all women with anogenital wartsshould be done.
6. Should not be given to patients with advanced hepatic disease because of
risk of inducing acute hepatic decompensation.
7. Careful periodic neuropsychiatric monitoring of all patients on IFN-α is
needed.
8. Use with caution when using in combination with other myelosuppressive
drugs.
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9.
10.
11.
12.
13.
14.

15.

Do not use different brands of IFN-α in a single treatment regimen and
instruct patient not to change brand of IFN without medical consultation.
Patients receiving high dose IFN-α should be cautioned against performing
tasks that require complete mental alertness such as driving or operating
machinery
Patients should be well hydrated, especially during the initial stages of
treatment
Give SC rather than IM in patients with platelet count < 50,000/mm3.
Should not be used for treatment of visceral AIDS-related Kaposi’s sarcoma
associated with rapidly progressive or life-threatening disease.
Effect on PREGNANCY and LACTATION: safe use in pregnancy has
not been established; use in pregnancy only if potential benefit justifies
potential risks to the fetus. Dose-related abortifacient activity has been
observed in pregnant rhesus monkeys treated with IFN-α 2a. It is not
known whether this drug is excreted in human milk.
Safety and efficacy have not been established in children < 18 yr and in
geriatric patients.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Flu-like symptoms: fever, chills, headache, malaise, myalgias, arthralgias,
severe fatigue; GIT: liver disfunction, anorexia, nausea, vomiting, diarrhea;
HEMATOLOGIC: myelosuppression (mostly neutropenia); CVS: edema,
hypotension, hypertension, arrhythmias, myocardial infarction, cardiomyopathy;
GUT: increased BUN, Cr, acute renal failure, proteinuria, nephrotic syndrome with
interstitial nephritis, REPRODUCTIVE: transient impotence, micturition disorders,
menstrual irregularities, gynecomastia, loss of libido, virilization; CNS: decreased
mental status, exaggerated CNS function, dizziness, paresthesias, numbness;
DERMATOLOGIC: rashes, pruritus, dry skin, alopecia; RESPIRATORY: coughing,
dyspnea, pharyngitis, drying of oropharynx, nasal congestion, rhinorrhea,
sinusitis, pulmonary infiltrates, pneumonitis, pneumonia, epistaxis, throat
tightness, wheezing, tachypnea, aphonia; ENDOCRINE/METABOLIC: electrolyte
disturbances, hyperuricemia, hypothyroidism or hyperthyroidism, weight loss with
hypertriglyceridemia.
DRUG INTERACTIONS:
1. Inhibits hepatic oxidizing activity (cytochrome P450) blocking metabolism
of certain drugs, e.g., vidarabine and theophylline
2. Synergism with zidovudine against HIV replication and in AIDS-related
Kaposi’s sarcoma with increased hepatic and hematologic toxicity.
3. Concomitant therapy with vidarabine may potentiate neurotoxicity of
vidarabine.
4. Synergism with acyclovir against varicella-zoster virus, herpes simplex
types 1 and 2; additive against CMV in vitro.

542

5.
6.

Additive neurotoxicity in patients who have previously received or are
receiving vinca alkaloids concurrently.
Additive or synergistic antineoplastic activity (but clinical trials have been
disappointing) and toxicity with certain cytotoxic agents in vitro and in
vivo

DOSAGE AND ADMINISTRATION:
For hairy cell leukemia:
IFN-α 2a: 3 million (M) IU/d deep IM or SC until there is improvement for up to
24 wk, then reduce to maintenance of 3 M IU 3x a wk
IFN-α 2b: 2 M IU/m2 SC or IM 3x a wk
For AIDS-related Kaposi’s sarcoma:
IFN-α 2a: 36 M IU/d, IM for 4-10 wk then 3x/wk as maintenance or 36 M IU/d
IM or SC for 10-12 wk
IFN-α 2b: 30 M IU/m2 3x/wk SC or IM schedule
For chronic granulocytic leukemia:
IFN-α 2a: up to 9 M IU/d for at least 8 wk, SC, IM
IFN-α 2b: 4 M to 5 M IU/m2/d SC, reduce for maintenance to every other day
schedule.
For recurrent/metastatic renal cell CA:
IFN-α 2a: 3 M IU/d to max of 36 M IU/d, IM over 10-12 wk
For patients with multiple myeloma in remission:
IFN-α 2b: 3 M IU/m2 3x/wk SC for maintenance treatment
For condyloma acuminata:
IFN-α 2b: intralesional injection with tuberculin syringe of 1 M IU every other
day for 3 wk; max 15 M IU/wk (use 10 M IU vial reconstituted with 1 mL
diluent)
For chronic hepatitis non-A, non-B/C (NANB/C):
IFN-α 2b: 3 M IU 3x/wk SC or IM
For chronic hepatitis B:
IFN-α 2b: 30-35 M IU/wk, SC or IM, 5 M IU once daily or 10 M IU 3x/wk for 16
wk
PREPARATIONS:
Interferon alfa 2a (human (1,2)
Oral: 200 IU sublingual tablet
Inj: 3 M IU pre-filled syringe (IM,SC)
3 M IU, 4.5 M IU and 9 M IU per 1 mL vial (IM,SC)
4.5 M IU/0.5 mL pre-filled syringe (SC)
6M IU/0.5 mL pre-filled syringe (SC)
9 M IU/0.5 mL pre-filled syringe (IM,SC)
18 M IU/multidose vial (IM, SC)
Interferon alfa 2b (human) (1,2)
Inj: 3 M IU, 5 M IU and 10 M IU per mL vial + diluent (IM, SC)
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Basiliximab

Basiliximab is a chimeric murine/human monoclonal antibody similar to
daclizumab that functions as an interleukin-2 receptor antagonist by binding to the
alpha chain (CD25 antigen) of the interleukin-2 receptor on the surface of activated
T-lymphocytes. It has a terminal half-life of about 7 d in adults and about 9 d in
children.
INDICATIONS:
Used in the prevention of acute graft rejection episodes in patients undergoing
renal transplantation as part of an immunosuppressive regimen that includes
ciclosporin and corticosteroids; azathioprine or mycophenolate mofetil may also
be added to the regimen.
CONTRAINDICATIONS:
Hypersensitivity to basiliximab
PRECAUTIONS:
1. Bolus administration of basiliximab may cause nausea, vomiting and local
reactions.
2. Avoid pregnancy and lactation for 8 weeks after 2nd dose.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea. METABOLIC: weight gain; CVS: hypertension,
hypercholesterolenemia. RENAL: increased serum creatinine, hyperkalemia.
OTHERS: headache, anemia, surgical wound complication
DOSAGE AND ADMINISTRATION:
For adults and children over 35 kg: 20 mg, given within 2 h before surgery and
repeated once after 4 d
For children under 35 kg: 10 mg, repeated after 4 d
Doses are administered either as an IVbolus, or diluted to a usual concentration
of 0.4 mg/mL in sodium chloride 0.9% or glucose 5%, for infusion over 20
to 30 minutes.
PREPARATION:
Inj: 20 mg vial (IV infusion)

9.3.2 Immunosuppresants

Immunosuppressants consist of four major groups: corticosteroids, antineoplastic agents, ciclosporin, antibodies (anti-lymphocyte, anti-thymocyte globulin
and monoclonal antibodies) and others. These are used mainly in the treatment of
autoimmune diseases and for prevention and treatment of graft rejection, as well as
graft vs. host reaction. In the treatment of autoimmune diseases, corticosteroids are
usually employed first. However, in situations where steroids fail, or where long term
steroid therapy is associated with toxieities without significant disease modifying
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actions, anti-neoplastic agents especially azathioprine, cyclophosphamide,
methotrexate are employed as first line treatment of choice, or as rescue and steroid
sparing agents. Ciclosporin is the most important agent used in the prevention and
treatment of graft rejection, but has found use in the treatment of autoimmune
diseases as well.

AZATHIOPRINE (1,2)
WARNING
BONE MARROW SUPPRESSION. Patients should be warned to report
immediately any signs or symptoms of bone marrow suppression e.g.,
inexplicable bruising or bleeding, infection
Azathioprine is a cytotoxic immunosuppressant with similar actions to those of
mercaptopurine, to which it is converted in the body. Its effects may not be seen
for several weeks after administration. It is given by mouth, but in patients in whom
oral use is not feasible it may be given by slow intravenous injection or by infusion
as azathioprine sodium.
Azathioprine is well absorbed from the gastrointestinal tract when given by
mouth. After oral or intravenous administration it disappears rapidly from the
circulation and is extensively metabolized to mercaptopurine (which is then
further metabolized). Both azathioprine and mercaptopurine are about 30% bound
to plasma proteins. About 10% of a dose of azathioprine is reported to be split
between the sulfur and the purine ring to give 1-methyl-4-nitro-5-thioimidazole. The
proportion of different metabolites is reported to vary between patients. Metabolites
and small amounts of unchanged azathioprine and mercaptopurine are eliminated
in the urine.
Although plasma concentrations of 6-thiouric acid (the inactive product of
mercaptopurine, and hence of azathioprine) can be readily measured in patients
who have been receiving azathioprine, they are of little value in therapeutic drug
monitoring. The active moieties are the tioguanine nucleotides formed intracellularly,
which appear to have extremely long half-lives, and mean erythrocyte concentrations
of which appear to vary considerably between individuals.
INDICATIONS:
1. Rheumatoid arthritis and other autoimmune diseases
2. Immunosuppressant for the prevention of rejection in organ and tissue
transplantation
3. Use of azathioprine in conjunction with a corticosteroid may have a
corticosteroid-sparing effect.
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CONTRAINDICATIONS:
1. Hypersensitivity to azathioprine or mercaptopurine
2. Azathioprine should generally be avoided in pregnancy
3. Bone marrow depression
PRECAUTIONS:
1. Blood counts should be carried out regularly during treatment and
azathioprine withdrawn or the dosage reduced at the first indication of
bone-marrow depression.
2. Patients with renal or hepatic impairment require more frequent monitoring
of blood counts and reduced doses; liver function tests should be performed
in hepatic impairment.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
CVS: tachycardia, hypotension; DERMATOLOGIC: reversible alopecia, rashes;
IMMUNOLOGIC: hypersensitivity reactions; solutions for injection are irritant; GIT:
GI disturbances, liver damage, pancreatitis; HEMATOLOGIC: Dose-related bonemarrow depression may be manifested as leucopenia or less often thrombocytopenia
or anemia, and may occasionally be delayed. Macrocytic, including megaloblastic,
anaemia has occurred. MUSCULOSKELETAL: muscle and joint pains, fever,
rigors; RENAL: renal dysfunction; RESPIRATORY: pneumonitis; OTHERS: fever
DRUG INTERACTIONS:
1. Effects are enhanced by allopurinol and the dose of azathioprine should
be reduced to one-third to one-quarter of the usual dose when allopurinol
is given concomitantly.
2. In addition to being affected by allopurinol, azathioprine may itself affect
other drugs including the following:
competitive neuromuscular blockers
vaccines (reduced response or generalised infection)
warfarin (inhibition).
5-aminosalicylates inhibit the metabolism of thiopurine antineoplastics
such as azathioprine, and increasing their toxicity.
DOSAGE AND ADMINISTRATION:
Initially, rarely more than 3 mg/kg PO daily, reduced according to response;
maintenance 1-3 mg/kg PO daily; consider withdrawal if no improvement
within 3 months
PO or (if oral administration not possible—intravenous solution very irritant,
see below) by IV injection over at least 1 minute (followed by 50 mL
sodium chloride intravenous infusion), or by IV, autoimmune conditions,
1-3 mg/kg daily, adjusted according to response (consider withdrawal if no
improvement in 3 months)
Suppression of transplant rejection: initially up to 5 mg/kg then 1-4 mg/kg daily
according to response.
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Intravenous injection is alkaline and very irritant, intravenous route should
therefore be used only if oral route not feasible.
PREPARATION:
Oral: 50 mg tablet
Inj.: freeze-dried powder, 50 mg vial (IV, IV infusion) (as sodium salt)

Ciclosporin (1, 2)

Ciclosporin is a powerful immunosuppressant which appears to act specifically
on lymphocytes, mainly helper T-cells. It inhibits the activation of calcineurin,
an important step in the production of lymphokines including interleukin-2,
resulting in a depression of cell-mediated immune response. Unlike cytotoxic
immunosuppressants such as cyclophosphamide it has little effect on bone
marrow.
Absorption of conventional formulations of ciclosporin from the gastrointestinal
tract is variable and incomplete. An oral microemulsion formulation with improved
absorption characteristics is available and is more rapidly and completely absorbed,
with peak concentrations achieved about 1.5 to 2 h after a dose. Ciclosporin is
widely distributed throughout the body. Distribution in the blood is concentrationdependent, with between 41 and 58% in erythrocytes and 10 to 20% in leucocytes;
the remainder is found in plasma, about 90% protein-bound, mostly to lipoprotein.
Ciclosporin is reported to cross the placenta, and to be distributed into breast milk.
Clearance from the blood is biphasic. The terminal elimination half-life of an oral
dose is reported to range from about 5 to 20 hours; clearance in children is more
rapid. Ciclosporin is extensively metabolized in the liver and primarily excreted in
faeces via the bile. About 6% of a dose is reported to be excreted in urine, less than
0.1% unchanged.
INDICATIONS:
1. Severe active rheumatoid arthritis when conventional second-line therapy
inappropriate or ineffective
2. Graft-versus-host disease
3. Atopic dermatitis and psoriasis
4. Nephrotic syndrome.
CONTRAINDICATIONS:
Hypersensitivity to CsA and/or cremophor EL (polyoxyethylated castor oil)
PRECAUTIONS:
1. Kidney function and blood pressure should be monitored regularly, as well
as blood concentrations of ciclosporin, and dosage should be adjusted as
necessary -dose dependent increase in serum creatinine and urea during
first few weeks may necessitate dose reduction in transplant patients
(exclude rejection if kidney transplant) or discontinuation in non-transplant
patients.
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2.

Hepatic function should also be monitored (dosage adjustment based on
bilirubin and liver enzymes may be needed).
3. Monitor blood pressure—discontinue if hypertension develops that cannot
be controlled by antihypertensives.
4. Care is required in patients with hyperuricaemia, and intravenous
formulations should be given cautiously to those who have previously
received parenteral drugs formulated in polyethoxylated castor oil, or to
those with a history of allergic reactions.
5. Monitor serum potassium and magnesium especially in renal dysfunction
(risk of hyperkalemia)
6. Mmeasure blood lipids before treatment and thereafter as appropriate.
7. Pregnancy and breast-feeding
8. Porphyria
9. Use with tacrolimus specifically contra-indicated and, apart from specialist
use in transplant patients, preferably avoid other immunosuppressants
with the exception of corticosteroids (increased risk of infection and
lymphoma).
10. Monitoring of plasma ciclosporin concentrations is mandatory in transplant
patients.
11. Ciclosporin should not be used to treat atopic dermatitis, psoriasis, or
rheumatoid arthritis in patients with abnormal renal function, uncontrolled
hypertension, uncontrolled infections, or malignancy. An exception is in
patients with treated malignant or pre-malignant lesions of the skin who
may receive ciclosporin as a last resort for psoriasis. Psoriatic patients
should not be given concomitant ultraviolet irradiation and should avoid
excessive sun exposure.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: hypertension; DERMATOLOGIC: hypertrichosis, rashes; GIT: GI
disturbances, hepatotoxicity, pancreatitis; CNS: headaches, neuropathy, paresthesia,
and convulsions; tremor and burning sensations in the extremities; RENAL:
nephrotoxicity, manifesting as raised serum creatinine and urea; interstitial fibrosis
may develop during long-term therapy; HEMATOLOGIC: anemia; METABOLIC:
hyperlipidemias, electrolyte disturbances (hyperkalemia, hypomagnesemia),
weight increase, edema, and hyperuricemia; OTHERS: hyperplasia of the gums;
Anaphylactoid reactions have occurred following intravenous administration; it
has been suggested that these represent a reaction to the polyethoxylated castor
oil vehicle of the intravenous preparation. There is an increased incidence of
development of certain malignancies in patients receiving ciclosporin therapy.
DRUG INTERACTIONS:
1. Ciclosporin is extensively metabolized in the liver and plasma-ciclosporin
concentrations may be affected by inducers or competitive inhibitors of
hepatic enzymes, particularly cytochrome P450 isoenzyme CYP3A4.
548

2.
3.
4.
5.
6.

Concurrent administration of statins may increase the risk of myopathy
and rhabdomyolysis.
Potassium-sparing diuretics should be avoided because of the risk of
hyperkalemia, and patients receiving ciclosporin should avoid a high
dietary intake of potassium.
The risk of gingival hyperplasia may be increased by nifedipine.
During treatment with ciclosporin, vaccination may be less effective, and
the use of live vaccines should generally be avoided.
Care should be taken when ciclosporin is given concomitantly with other
nephrotoxic drugs.

DOSAGE AND ADMINISTRATION:
In organ transplantation: 10-15 mg/kg BW daily, beginning 4 to 12 h before
transplantation, and continued for 1-2 wk. Dosage may subsequently be
reduced gradually to a daily maintenance dose of 2-6 mg/kg.
For the prevention of graft rejection: 3-5 mg/kg IV daily, continued for up to 2
wk until maintenance by mouth, in doses of 12.5 mg/kg daily. This dose is
continued for at least 3-6 mo, then gradually reduced until ciclosporin is
withdrawn altogether; this may take up to a year after transplantation.
In the treatment of psoriasis: 2.5 mg/kg daily, in 2 div doses PO, reduced once
remission is achieved to the lowest effective maintenance dose. A similar
dosage range may be given for a max of 8 weeks in the treatment of
severe atopic dermatitis.
In rheumatoid arthritis: 2.5 mg/kg, div into two doses for 6 or 8 wk
For nephrotic syndrome secondary to glomerular kidney disease (minimal
change nephropathy, focal glomerulosclerosis, or membranous
nephropathy):
To induce remission in patients with normal renal function: 5 mg/kg daily may
be given to adults and 6 mg/kg daily to children, in 2 divided doses by
mouth.
In patients with renal impairment the initial dose should not exceed 2.5 mg/kg
daily.
PREPARATION:
Oral: 25 mg, 50 mg and 100 mg capsule
100 mg/mL solution, 50 mL
Inj.: 50 mg/mL, 5 mL ampul (concentrate) (IV infusion) (for organ transplant)

CORTICOSTEROIDS (See 8.3)
Antilymphocyte immunoglobulin (ALG) (equine) (1,2)
Antithymocyte immunoglobulin (ATG) (rabbit) (1,2)

Antilymphocyte immunoglobulins are polyclonal antibodies to human
lymphocytes produced by the purification of sera from appropriately immunised
animals. The term antilymphocyte immunoglobulin (ALG; lymphocyte immune
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globulin) implies a product raised against all lymphocyte subsets. The term
antithymocyte immunoglobulin (antithymocyte gammaglobulin; antithymocyte
globulin; ATG) implies specificity for T-cells (thymus lymphocytes or thymocytes).
However, in practice the nomenclature does not seem to be used consistently, and
both terms tend to be used for antibodies raised against T-cells. Nomenclature
normally includes an indication of the animal source of the immunoglobulin e.g.,
antithymocyte immunoglobulin (horse), or antithymocyte immunoglobulin (rabbit).
In addition to the purified immunoglobulins the native sera (antilymphocyte
serum and antithymocyte serum, sometimes referred to as lymphocytic antiserum
and thymitic antiserum) have also been used as immunosuppressants.
INDICATIONS:
1. May be added to existing immunosuppressant regimens to treat acute
rejection episodes in patients who have undergone organ or tissue
transplantation.
2. Given prophylactically as part of a combination immunosuppressant
regimen with several other agents
3. Aplastic anemia in patients unsuitable for bone marrow transplantation
CONTRAINDICATIONS:
Hypersensitivity to components
PRECAUTIONS:
1. Intra-uterine contraceptive devices should be used with caution during
immunosuppressive treatment as there is an increased risk of infection.
2. Use of live vaccines should generally be avoided for the same reason.
3. Thrombophlebitis may be avoided by infusion into a vein with a rapid blood
flow.
4. To identify those at risk of anaphylaxis, patients should be tested for
skin sensitivity before infusion. Facilities for management of anaphylaxis
should be available during treatment, and the patient should be observed
continuously.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: hypertension, peripheral edema, tachycardia; GIT: abdominal pain,
gastrointestinal disturbances; HEMATOLOGIC: leucopenia and thrombocytopenia;
DERMATOLOGIC: rash, pruritus, and urticaria, which may be manifestations of
hypersensitivity; IMMUNOLOGIC: anaphylaxis presenting initially as dyspnea,
hypotension, chest, back or flank pain can occur in up to 1% of patients, serum
sickness presenting as rashes and arthralgia especially in patients with aplastic
anemia; OTHERS: fever, chills, headache, asthenia, hyperkalemia, nephrotoxicity;
Acquired systemic infections, such as cytomegalovirus or herpes simplex;
Enhanced immunosuppression may also increase the incidence of post-transplant
lymphoproliferative disease or other malignancies.
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DOSAGE AND ADMINISTRATION:
10 to 30 mg/kg of equine immunoglobulin, or 1.5 mg/kg of rabbit
immunoglobulin
PREPARATION:
ALG equine
Inj.: 100 mg/5 mL vial (IV)
ATG rabbit
Inj.: 25 mg/5 mL vial (IV)

Mycophenolate Mofetil (1,2)

Mycophenolic acid is an immunosuppressant derived from Penicillium
stoloniferum. It is a reversible inhibitor of inosine monophosphate dehydrogenase
and thus inhibits purine synthesis, with potent cytostatic effects on both T- and
B-lymphocytes. It has been used mainly as the morpholinoethyl derivative,
mycophenolate mofetil. It is rapidly and extensively absorbed from the gastrointestinal
tract, and undergoes presystemic metabolism to active mycophenolic acid (MPA).
It undergoes enterohepatic recirculation. MPA is metabolized by glucuronidation
and excreted primarily in the urine; about 6% of a dose is recovered in faeces.
MPA is 97% bound to plasma albumin. The half-life of MPA after oral doses of
mycophenolate has been variously stated to be about 12 or 18 hours depending
on the preparation.
INDICATIONS:
1. Prevention of graft rejection
2. Has also been tried in various diseases with an auto-immune or immunemediated inflammatory component
CONTRAINDICATIONS:
1. Hypersensitivity to components
2. Severe neutropenia
PRECAUTIONS:
1. Regular full blood counts are recommended during therapy, and treatment
may need to be stopped if severe neutropenia develops.
2. Should be given with care to patients with severe renal impairment or
active disorders of the gastrointestinal tract.
3. Intra-uterine devices should be used with caution during immunosuppressive
treatment as there is an increased risk of infection. Concomitant use of live
vaccines should be avoided for the same reason.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: hypertension or hypotension, peripheral edema; DERMATOLOGIC: acne;
IMMUNOLOGIC: hypersensitivity reactions; GIT: diarrhea, vomiting, gastrointestinal
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hemorrhage and perforation, pancreatitis, hepatitis; HEMATOLOGIC: leucopenia,
anemia, thrombocytopenia; METABOLIC: hyperglycemia, disturbances of
electrolytes and blood lipids; CNS: headache, dizziness, insomnia, paresthesia,
and tremor; RENAL: renal tubular necrosis, hematuria; RESPIRATORY: dyspnea,
cough; OTHERS: asthenia, fever, pain, increased risk of infection and certain
malignancies
DRUG INTERACTIONS:
1. May compete with other drugs that undergo active renal tubular secretion,
resulting in increased concentrations of either drug
2. Antacids or colestyramine may result in reduced absorption of
mycophenolate
DOSAGE AND ADMINISTRATION:
For prophylaxis of acute renal graft rejection: 1 g 2x/day
For prophylaxis of cardiac graft rejection: 1.5 g 2x/day
For prevention of renal graft rejection in children and adolescents aged 2 to
18 years: 600 mg/m2 PO 2x/day, up to a max of 1 g 2x/day; patients with a
body-surface of 1.25 to 1.5 m2 may be given 750 mg 2x/day.
PREPARATION:
Oral: 500 mg tablet

Sirolimus

Sirolimus is a macrolide compound obtained from Streptomyces hygroscopicus
and has potent immunosuppressant properties. It is rapidly absorbed after doses of
the oral solution, with a time to peak concentration of about 2 hours. Absorption is
variably affected by food, especially high-fat meals. Sirolimus is extensively bound
to plasma proteins. It is metabolized by the cytochrome P450 isoenzyme CYP3A4.
Metabolism occurs by demethylation or hydroxylation, and the majority of a dose
is excreted via the feces, with only about 2% excreted in the urine. In healthy
subjects, the bioavailability of a single dose of the tablet formulation is about 27%
higher than the oral solution, bioavailability of which is only about 14%. However,
this difference is less marked in renal transplant recipients, and when switching
between formulations, the manufacturers recommend giving the same dose, with
trough concentrations verified 1 to 2 weeks later.
INDICATIONS:
1. Prevention of graft rejection in kidney transplantation
2. Sirolimus-releasing stents have been developed to reduce restenosis after
coronary artery stent placement
CONTRAINDICATIONS:
1. Liver transplant recipients
2. Lung transplant recipients
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PRECAUTIONS:
1. Immunosuppressants may reduce the response to vaccines, and the use
of live vaccines should be avoided.
2. Intra-uterine devices should be used with caution during immunosuppressive
therapy, as there is an increased risk of infection.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: peripheral edema, tachycardia, venous thromboembolism;
DERMATOLOGIC: acne, rash, IMMUNOLOGIC: hypersensitivity, including
anaphylactic reactions; GIT: GI disturbances, stomatitis, pancreatitis, occasional
hepatotoxicity, and rarely, fatal hepatic necrosis; HEMATOLOGIC: anemia,
thrombocytopenia, leucopenia; thrombotic thrombocytopenic purpura and the
hemolytic-uremic syndrome; METABOLIC: hyperlipidemia, hypercholesterolemia,
hypokalemia; MUSCULOSKELETAL: bone necrosis, arthralgia; RENAL:
pyelonephritis, renal impairment; RESPIRATORY: interstitial lung disease;
OTHERS: lymphocele, epistaxis; infections, including cytomegalovirus and
Pneumocystis carinii pneumonia, are also common, and antimicrobial prophylaxis
for pneumonia is recommended for the first year following transplantation.
DRUG INTERACTIONS:
1. Inhibitors of the cytochrome P450 isoenzyme CYP3A4, such as
ketoconazole and diltiazem may increase plasma concentrations of
sirolimus.
2. Conversely, inducers of this isoenzyme, such as rifampicin, may reduce
plasma concentrations of sirolimus.
3. Grapefruit juice should not be taken with sirolimus.
4. Ciclosporin can affect the rate and extent of sirolimus absorption and it is
recommended that these drugs be given 4 hours apart.
DOSAGE AND ADMINISTRATION:
For prevention of graft rejection, sirolimus is given with ciclosporin and
corticosteroids as soon as possible after transplantation.
A loading dose of 6 mg is given PO, followed by a maintenance dose of 2 mg
daily, 4 hours after ciclosporin.
In patients 13 years of age or more who weigh less than 40 kg a loading
dose of 3 mg/m2, followed by initial maintenance doses of 1 mg/m2 daily,
is recommended.
PREPARATION:
Oral: 1 mg tablet
1 mg/mL solution, 60 mL
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▼Tacrolimus

Tacrolimus is a potent macrolide (macrolactam) immunosuppressant derived
from Streptomyces tsukubaensis, and has actions similar to those of ciclosporin.
Absorption of tacrolimus after oral doses is reported to be erratic. Oral bioavailability
varies very widely, although a bioavailability of about 15 to 20% seems common.
There is little or no systemic exposure to tacrolimus following topical use. Following
intravenous administration it is widely distributed to the tissues; in the blood, about
80% is bound to erythrocytes, and variations in red cell binding account for much
of the variability in pharmacokinetics. The portion in plasma is approximately
99% bound to plasma proteins. Tacrolimus is extensively metabolized in the liver,
principally by cytochrome P450 isoenzyme CYP3A4, and excreted, primarily in bile,
almost entirely as metabolites. Some metabolism may occur in the gastrointestinal
tract. Whole-blood elimination half-life has been reported to average 43 h in healthy
volunteers, and to range from about 12 to 16 h in transplant patients.
INDICATIONS:
1. Prevent or reverse rejection in patients receiving organ transplants
2. Also applied topically in the management of moderate to severe atopic
eczema.
CONTRAINDICATIONS:
Hypersensitivity to macrolides
PRECAUTIONS:
1. Anaphylactoid reactions have occurred since tacrolimus injection is
formulated with polyethoxylated castor oil. Appropriate means for their
management should be available in patients given the injection.
2. Dosage reduction may be necessary in patients with hepatic impairment.
3. Care is also required in patients with pre-existing renal impairment, and
dosage reduction may prove advisable in such patients.
4. Monitoring of blood concentrations of tacrolimus is recommended in all
patients.
5. Renal and hepatic function, blood pressure, serum glucose and electrolytes,
and haematological and cardiac function, as well as visual function should
be monitored regularly.
6. As with other immunosuppressants, patients receiving tacrolimus are at
increased risk of infection and malignancy. Intra-uterine devices should
be used with caution during immunosuppressive therapy as there is an
increased risk of infection. Use of live vaccines should be avoided for the
same reason.
7. Tacrolimus may affect visual or neurological function, and patients so
affected should not drive or operate dangerous machinery.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
Systemic exposure to tacrolimus may produce nephrotoxicity and neurotoxicity.
The most common adverse effects after systemic use include tremor, headache,
paresthesias, nausea and diarrhea, hypertension, leukocytosis, and impaired renal
function.
CVS: ECG changes and tachycardia, hypertrophic cardiomyopathy
(particularly in children); peripheral edema; DERMATOLOGIC: alopecia, hirsutism,
skin rash and pruritus; GIT: constipation, dyspepsia, and GI hemorrhage, liver
dysfunction; HEMATOLOGIC: Anemia, leucopenia, and thrombocytopenia and
coagulation disorders; METABOLIC: disturbances of serum electrolytes, notably
hyperkalemia; disturbances of carbohydrate metabolism or frank diabetes mellitus;
MUSCULOSKELETAL: arthralgia or myalgia, spasm, leg cramps; CNS: dizziness,
tinnitus, visual disturbances, mood changes, sleep disturbances, confusion and
convulsions; RESPIRATORY: dyspnea, asthma, pleural effusions.
Topical tacrolimus has been associated with local irritation and skin disorders
including an increased incidence of herpes simplex and zoster infections; headache
and ‘flu-like’ symptoms have also been reported.
DRUG INTERACTIONS:
1. Increased nephrotoxicity may result if tacrolimus is given with other
potentially nephrotoxic drugs: use with ciclosporin should be avoided for
this reason.
2. Potassium-sparing diuretics should also be avoided in patients receiving
tacrolimus.
3. Tacrolimus is metabolized by the cytochrome P450 isoenzyme CYP3A4,
and drugs which inhibit this enzyme system, such as azole antifungals,
bromocriptine, calcium-channel blockers, cimetidine, some corticosteroids,
ciclosporin, danazol, HIV-protease inhibitors, macrolide antibacterials,
and metoclopramide, may produce increased blood concentrations of
tacrolimus.
4. The metabolism of tacrolimus may also be inhibited by grapefruit juice.
5. Equally, inducers of this enzyme system (such as carbamazepine,
phenobarbital, phenytoin, and rifampicin) may reduce blood concentrations
of tacrolimus.
6. Facial flushing or skin irritation may occur after alcohol ingestion in patients
using topical tacrolimus.
DOSAGE AND ADMINISTRATION:
For transplantation: 100 to 200 mcg/kg daily by mouth, in 2 divided doses.
The initial oral dose in kidney transplant patients is 150 to 300 mcg/kg daily in
2 divided doses.
Children generally require doses 1.5 to 2 times greater than those recommended
in adults to achieve the same blood concentrations.
For atopic eczema: applied twice daily as a 0.03 or 0.1% ointment. Either
strength may be used in adults, but children aged 2 to 15 years of age
should only be treated with 0.03% tacrolimus ointment; use should be
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avoided in children less than 2 years old.
PREPARATION:
Oral: 1 mg and 5 mg capsule
Inj.: 5 mg/mL, 1 mL ampul (concentrate) (IM, IV infusion)

9.4. RADIOPHARMACEUTICAL
SODIUM IODIDE 131 I (1,2)
INDICATIONS:
Iodine radioisotopes are mainly used in studies of thyroid function and in the
treatment of hyperthyroidism and some forms of thyroid carcinoma
CONTRAINDICATIONS:
1. Pregnancy and lactation even only in diagnostic doses
2. Large toxic nodular goiters
3. Severe thyrotoxic heart disease
PRECAUTIONS:
Many drugs have been reported to interfere with thyroid- or other organfunction studies and checks should be made on any treatment the patient might be
receiving before any estimations are carried out.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
METABOLIC: hypothyroidism, hypoparathyroidism, radiation thyroiditis,
asphyxation secondary to swelling of the thyroid; HEMATOLOGIC: leukemia,
bone marrow suppression; GIT: gastritis (in doses for carcinoma); OTHERS:
chromosomal aberrations
DOSAGE AND ADMINISTRATION:
For malignant neoplasms of the thyroid: in adults- 3,700 MBq (100
millicuries).
PREPARATION:
Oral: capsule with radioactivity range of 0.8 to 100 mCi per capsule
solution with radioactivity range of 3.5 to 150 mCi per vial

9.5 ADJUNCTS TO ANTINEOPLASTIC CHEMOTHERAPY
L-ASPARAGINASE (1)

Asparaginase is an enzyme which acts by breaking down the amino acid lasparagine to aspartic acid and ammonia. It interferes with the growth of those
malignant cells which, unlike most healthy cells, are unable to synthesise lasparagine for their metabolism, but resistance to its action develops fairly rapidly.
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Its action is reportedly specific for the G1 phase of the cell cycle.
Following intravenous injection the plasma half-life of the native enzyme has
varied from about 8 to 30 h; half-lives of up to 49 h may be seen after IM. The mean
half-life of asparaginase is reported to be between 6 and 14 d. Asparaginase is
found in the lymph at about 20% of the concentration in plasma. There is virtually
no diffusion into the CSF. Little is excreted in the urine.
INDICATIONS:
1. Acute lymphocytic leukemia
2. Other leukemias
CONTRAINDICATIONS:
1. Pancreatitis or previous history of pancreatitis
2. History of hypersensitivity to L-asparaginase
3. Pregnancy
PRECAUTIONS:
1. Should be given cautiously to patients with hepatic impairment.
2. Facilities for the management of anaphylaxis should be available during
treatment.
3. Serum amylase concentrations should be monitored regularly as should
blood glucose concentrations.
4. Asparaginase has been reported to interfere with tests of thyroid function
by transient reduction of concentrations of thyroxine-binding globulin.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: drowsiness, depression, coma, hallucinations, and a Parkinson-like
syndrome, have also been reported; GIT: nausea and vomiting; liver function
abnormalities, decreased blood concentrations of fibrinogen and clotting factors;
pancreatitis; HEMATOLOGIC: transient bone-marrow depression, leukopenia;
IMMUNOLOGIC: anaphylaxis and other hypersensitivity reactions including
fever, rashes, and bronchospasm; METABOLIC: alterations in blood lipids and
cholesterol, hypoalbuminemia, hyperglycemia due to decreased insulin production,
and death from ketoacidosis has occurred; RENAL: hyperammonemia, uremia,
and occasionally renal failure
DRUG INTERACTIONS:
1. If asparaginase is given before, rather than after, methotrexate the activity
of the latter may be reduced.
2. Vincristine neurotoxicity may possibly be increased by use with intravenous
asparaginase.
3. Increased hyperglycemic effects in patients receiving asparaginase and
prednisone.
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DOSAGE AND ADMINISTRATION:
If combination therapy is inappropriate, an asparaginase dosage of 200 IU/kg/
d is given IV for 28 d for induction of remission in children or adults with
acute lymphocytic leukemia (ALL).
Regimens vary but it may be given IV in a dose of 1000 units/kg daily for 10
days following treatment with vincristine and prednisone or prednisolone,
or IM in a dose of 6000 units/m2 given every third day for 9 doses during
treatment with vincristine and prednisone or prednisolone.
INTRADERMAL SENSITIVITY TESTING AND DESENSITIZATION:
Skin testing has not been found to be completely reliable in predicting
asparaginase hypersensitivity. An intradermal test should nevertheless be performed
prior to the initial dose of the drug and when a wk or more has elapsed between
doses. Test solution is prepared by reconstituting 10,000 IU of asparaginase with
5 mL of 0.9% NaCI injection or sterile water for injection, withdraw 0.1 mL of the
solution (200 IU) and inject into another vial ( containing 9.9 mL of the same diluent;
the resultant solution contains about 20 IU of asparaginase/mL. After intradermal
injection of 0.1 mL of this solution (about 2 IU of asparaginase), the test site should
be observed for at least 1 h for the appearance of a wheal or erythema, indicating
a positive reaction.
Some clinicians believe that a positive skin test is a contraindication to
asparaginase treatment. Others and the manufacturer claim that desensitization
may be used to initiate therapy in positive reactors or for-retreatment of patients
with increased risk of hypersensitivity, if such therapy is considered to be necessary.
One IU can be initially given and the dose is doubled every 10 min (provided no
reaction has occurred) until the total amount administered equals the patient’s
dosage for that d.
PREPARATIONS:
Inj: lyophilized powder, 10,000 IU vial (IV)

Calcium Folinate (Leucovorin Calcium) (1, 2)

See Section 12.2. Antidotes/antagonists
Folinic acid is the 5-formyl derivative of tetrahydrofolic acid, the active form of
folic acid. Folinic acid is used principally as an antidote to folic acid antagonists,
such as methotrexate, which block the conversion of folic acid to tetrahydrofolate
by binding the enzyme dihydrofolate reductase. It does not block the antimicrobial
action of folate antagonists such as trimethoprim or pyrimethamine, but may reduce
their hematological toxicities.
Calcium folinate is well absorbed after oral and intramuscular administration
and, unlike folic acid, is rapidly converted to biologically active folates. Folate is
concentrated in the liver and CSF although distribution occurs to all body tissues.
Folates are mainly excreted in the urine, with small amounts in the feces.
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ADVERSE REACTIONS:
Occasional hypersensitivity, including anaphylactic reactions, has been
reported; pyrexia has occurred rarely after injections.
DRUG INTERACTIONS:
1. Folinic acid should not be used with a folic acid antagonist such as
methotrexate as this may nullify the effect of the antagonist.
2. Folinic acid enhances the toxicity, as well as the antineoplastic action, of
fluorouracil, especially on the gastrointestinal tract.
DOSAGE AND ADMINISTRATION:
Maximum recommended rate is equivalent to folinic acid 160 mg/minute when
used as an antidote to folic acid antagonists.
It has been recommended that oral doses should not be greater than 50 mg,
since absorption is saturable.
For inadvertent overdosage of a folic acid antagonist: Doses equal to or greater
than the dose of methotrexate have been recommended.
For folinic acid rescue or calcium leucovorin rescue: up to 120 mg have been
given over 12 to 24 h, by IM injection or IV injection or infusion, followed
by 12 to 15 mg IM, or 15 mg PO, every 6 h for the next 48 to 72 h. With
doses of methotrexate below 100 mg, folinic acid 15 mg PO q6h for 48 to
72 h may suffice.
With fluorouracil to enhance the cytotoxic effect in advanced colorectal cancer:
high-dose regimens(typically doses of folinic acid 200 mg/m2, followed by
fluorouracil); low-dose regimens 20 mg/m2
An intravenous injection of fluorouracil 600 mg/m2 is administered one hour
after the start of the folinate infusion. Treatment is given weekly for 6
weeks, and may then be repeated after a 2-week interval.
For megaloblastic anemia:15 mg PO daily
PREPARATIONS:
Oral: 15 mg capsule/tablet and 25 mg tablet (as anhydrous) (equiv. to 25 mg
folinic acid)
Inj: 3 mg/mL, 1 mL ampul (IM, IV)
7.5 mg/mL, 2 mL ampul (IM, IV)
10 mg/mL, 5 mL and 10 mL ampul/vial (IM, IV)
15 mg/mL, 1 mL ampul (IM, IV)
15 mg, 50 mg, 100 mg and 340 mg vial (IM, IV)

Mesna (Sodium-2-mercapto Ethanesulphonate) (1, 2)

Mesna is used for the prevention of urothelial toxicity in patients being treated
with the antineoplastics ifosfamide or cyclophosphamide. In the kidney, dimesna,
the inactive metabolite of mesna, is reduced to free mesna which has thiol groups
that react with the metabolites of ifosfamide and cyclophosphamide, including
acrolein, considered to be responsible for the toxic effects on the bladder.
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The aim of mesna therapy is to ensure adequate levels of mesna in the urine
throughout the period during which these toxic metabolites are present and the
duration of mesna treatment should therefore equal that of the antineoplastic
treatment plus the time taken for the concentration of antineoplastic metabolites in
the urine to fall to non-toxic levels.
Mesna is rapidly excreted in the urine after oral or intravenous administration
as the unchanged drug and as the metabolite mesna disulfide (dimesna). The
half-lives of mesna and dimesna are reported to be about 20 min and 70 min
respectively.
INDICATION:
1. To prevent hemorrhagic cystitis from cyclophosphamide and ifosfamide
2. Mucolytic in the management of some respiratory-tract disorders
CONTRAINDICATIONS:
Hypersensitivity to thiol containing compounds
PRECAUTIONS:
1. Urinary output should be maintained and the urine monitored for hematuria
and proteinuria throughout the treatment period . However, frequent
emptying of the bladder should be avoided.
2. May produce a false positive result in diagnostic tests for urinary ketones
and may produce a false positive or false negative result in diagnostic
tests for urinary erythrocytes.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache, fatigue, depression, irritability; MUSCULOSKELETAL: limb
pains; CVS: hypotension, tachycardia; DERMATOLOGIC: skin rash; OTHERS: GI
effects, bronchospasm has been reported after administration by nebulizer.
DOSAGE AND ADMINISTRATION:
Calculated according to ifosfamide or cyclophosphamide dose: Initial IV bolus
of mesna equal to 20% of the ifosfamide dose (in mg) followed by mesna
equal to 100% of the dose as a continuous infusion over 24 h. Alternatively,
20% of the ifosfamide dose can be given 30 min before chemotherapy and
repeated q4h after treatment for at least 12 h.
For oral: 40% of ifosfamide dose is taken 2 h before chemotherapy, with the
treatment and 4 and 8 h later.
For oral administration, contents of the ampule are taken in a flavored drink
such as orange juice or cola which may be stored in a refrigerator for up to
24 h in a sealed container. After oral administration, availability of mesna
in urine is about 50% of that after IV administration and excretion in urine
is delayed up to 2 h and is more prolonged.
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PREPARATIONS:
Inj: 100 mglmL, 4 mL, 5 mL and 10 mL ampul (IV)

Ondansetron (For antineoplastic-induced emesis) (1, 2)

See Section 13.3 Anti-emetics
A specific (5 HT3 ) serotonin antagonist primarily used for the prophylaxis
and management of nausea and vomiting induced by cytotoxic chemotherapy or
radiotherapy.
Following oral administration, ondansetron is rapidly absorbed with peak plasma
concentrations being reported about 1.5 to 2 h after an oral dose of 8 mg. The
absolute bioavailability is about 60%, due mainly to hepatic first-pass metabolism.
It is extensively distributed in the body; results in vitro suggest that about 70 to 75%
of the drug in plasma is protein bound. It is cleared from the systemic circulation
predominantly by hepatic metabolism through multiple enzymatic pathways, with
less than 5% of a dose being excreted in urine unchanged. The terminal elimination
half-life is about 3 h in younger subjects, prolonged to about 5 h in the elderly and
in those with renal impairment. These differences are not considered sufficient to
warrant dosage adjustment. However, in patients with severe hepatic impairment,
in whom bioavailability may approach 100% and clearance is markedly slowed,
with elimination half-lives of 15 to 32 h, dosage restriction is advisable. Children
also have reduced clearance, which is age-related; use of weight-based doses
compensates for this change.
INDICATIONS:
1. Management of nausea and vomiting induced by cytotoxic chemotherapy
and radiotherapy.
2. Used for the prevention and treatment of postoperative nausea and
vomiting
CONTRAINDICATIONS:
Hypersensitivty to ondansetron or related drugs
PRECAUTIONS:
1. Pregnancy and breast feeding
2. Should be used with care in patients with signs of subacute intestinal
obstruction or ileus.
3. Should be given in reduced doses to patients with moderate to severe
hepatic impairment.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: chest pain, hypotension, tachycardia, and bradycardia; GIT: constipation,
transient rise in liver enzymes; IMMUNOLOGIC: immediate hypersensitivity
reactions, including anaphylaxis; CNS: headache, dizziness and transient
visual disturbances such as blurred vision have been reported during rapid IV
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administration; OTHERS: a sensation of flushing or warmth.
DRUG INTERACTIONS:
1. Reduced analgesic efficacy of tramadol in patients also given
ondansetron
2. Use of rifampicin, or other potent inducers of cytochrome P450 isoenzyme
CYP3A4, with ondansetron may reduce antiemetic efficacy.
DOSAGE AND ADMINISTRATION:
For moderately emetogenic chemotherapy or radiotherapy: 8 mg PO 1-2 h
before treatment or 8 mg slow IV immediately before treatment then 8 mg
q12h x 5 d, PO
For severely emetogenic chemotherapy or radiotherapy: 8 mg slow IV
immediately before treatment followed by 8 mg slow IV q 2-4 x 2 doses (or
followed by 1 mg/h continuous IV infusion for up to 24 h) then 8 mg q 12 h
x 5 d, PO; alternatively, 32 mg IV infusion over 15 min immediately before
treatment then 8 mg q12h x 5d, PO
Efficacy may be enhanced by addition of a single dose of dexamethasone
sodium phosphate, 20 mg IV.
CH: 0.15 mg/kg/d (or 5 mg/m2) slow IV infusion over 15 min immediately
before
chemotherapy or 4 mg q12h PO x 5 d; alternatively, 0.45 mg/kg single dose
IV infusion/24 h.
PREPARATIONS:
Oral: 8 mg tablet (as hydrochloride dihydrate)
Inj: 2 mg/mL, 2 mL and 4 mL ampul (IM, IV)

562

REFERENCES
1. DiSaia PJ, Creasman WT. Clinical Gynecologic Oncology. The C.V. Mosby
Company, St. Louis, 1997.
2. Fischer DS, Tish Knobf M, Durivage HJ. The Cancer Chemotherapy Handbook.
The C.V. Mosby Company, St. Louis, 1993.
3. Joel G. Hardman, Lee E. Limbird and Alfred Goodman Gilman (eds) Goodman
and Gillman’s Pharmacologic Basis of Therapeutics, 11th Edition
4. Katzung, B. Basic and Clinical Pharmacology 8th edition
5. Kasper DL, Braunwald E, Fauci AS, Hauser HL, Longo DL, Jameson JL (eds):
Harrison’s Principles of Internal Medicine, 16th ed. New York, McGraw-Hill.
6. Mehta DK. British National Formulary. London, UK. Pharmaceutical Press,
2004.
7. Melmon KL, Morrelli HF, Hoffman BB and Nierenberg DW. Clinical Pharmacology:
Basic Principles in Therapeutics. McGraw-Hill, Inc, New York, 1992.
8. Parfitt K (ed). Martindale The Complete Drug Reference, 32nd ed, London,
Pharmaceutical Press, 1999.
9. Perry MC. The Chemotherapy Sourcebook. Williams and Wilkins, Baltimore,
1996.
10. Philippine National Drug Formulary: Essential Drugs Monographs, 2nd edition.
1997.
11. Rang HP, Ritter JM and Dale MM. Pharmacology. Churchill Livingstone, New
York, 1995.
12. Reynolds JEF. Martindale, The Extra Phamacopoeia, 31st edition. London,
Pharmaceutical Society, 1996.
13. Skeel, RT and Lachant NA. Handbook of Cancer Chemotherapy. Little Brown
and Company, Boston, 1995.

563

10.0 DRUGS AFFECTING THE BLOOD
10.1 THE ANTI-ANEMICS

Anti-anemic drugs are agents used to treat anemia, a clinical condition that
results from impairment of normal production of red blood cells. Iron, folic acid
and Vitamin B12 are essential nutrients that are required for normal erythropoiesis.
Thus, deficiencies of these nutrients can lead to anemia.
In the Philippines, the most common cause of anemia is still due to iron
deficiency for which iron replacement is indicated. However, there are other nutrient
deficiencies such as folic acid and Vitamin B12 that can give rise to other types of
anemia, for which iron is not the drug of choice.

FERROUS SALT
WARNING
Iron salts can exacerbate gastrointestinal (GI) bleeding, and thus should
be used with caution in patients with GI disorders.
Iron is an essential component of hemoglobin. It is required for hemoglobin
production and for efficient oxygen transport in the blood. When the body lacks
adequate iron stores, small red cells with inadequate hemoglobin are formed which
gives rise to microcytic hypochromic anemia.
Its absorption from the GI tract (GIT), generally in the duodenum and proximal
jejunum, is of prime importance as a determinant of the body iron content. The
majority of iron, about 70%, is in the form of hemoglobin; about 25% is present
in the storage forms of hemosiderin, ferritin, and transferrin. The remaining 5% is
intracellular, in the form of myoglobin and enzyme iron.
Oral therapy is the preferred route because normally, iron is well tolerated,
inexpensive, safe, effective, and readily absorbable. Since fatal and nonfatal
anaphylactic reactions have occurred with the parenteral use of complexes of iron
and carbohydrates, the parenteral forms should only be used when there are clear
contraindications to oral therapy. The incorporation rate of iron into hemoglobin
is similar with oral or parenteral iron. Thus, similar responses are observed in
the reticulocyte count with either route, increasing in 3-4 d and peaking in 7-10
d. The hemoglobin values may increase at a rate of 1.5-2.2 g/dL/wk for the first
2 wk, followed by 0.7-1.6 g/dL/wk until normal hemoglobin values are achieved.
Orally administered ferrous sulfate is the treatment of choice for iron deficiency
anemia. Ferrous salts are absorbed three times better than ferric salts. Variations
in the particular salt have little effect on bioavailability with all salts absorbed to
approximately the same extent.
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INDICATION:
Prophylaxis and treatment of iron deficiency anemia
CONTRAINDICATIONS:
1. Known hypersensitivity to the product or any component
2. Hemolytic anemia and all anemias other than iron deficiency anemia
3. Hemochromatosis
4. Hemosiderosis
PRECAUTIONS:
1. Use with caution in patients with iron-storage or iron-absorption diseases,
hemoglobinopathies and existing GI disorders.
2. Use with caution in patients with active or suspected infection.
3. Long term administration can lead to iron toxicity.
4. Iron preparations should be kept in child-proof containers out of reach
of children since iron poisoning has been associated with its household
availability.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: abdominal pain, nausea, vomiting, diarrhea or constipation, may blacken
the teeth and stools (liquid preparations), GI irritation, GI bleed, overdosage may
have corrosive effects on GI mucosa, necrosis and perforation may occur followed
by stricture formation; HEMATOLOGIC: hemosiderosis
DRUG INTERACTIONS:
1. Zinc, magnesium trisilicate, tetracyclines, esomeprazole, levofloxacin
reduce absorption of oral iron.
2. Oral iron reduces absorption of ciprofloxacin, ofloxacin, levodopa,
penicillamine, zinc, captopril, and tetracyclines.
3. Ascorbic acid enhances iron absorption.
4. The response to iron salts may be blunted or delayed with concurrent use
of chloramphenicol.
DOSAGE AND ADMINISTRATION:
For prophylaxis:
A: 60 mg/d, PO
CH and IN: 500 mcg -1 mg elemental iron/kg/d, single or in div doses, PO
For iron deficiency anemia:
A: 100-200 mg elemental iron/d in div doses, PO
CH and IN: 6 mg elemental iron/kg/d in divided doses with meals, PO
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PREPARATIONS:
Oral: Tablet, equivalent to 60 mg elemental iron
Solution, equivalent to 15 mg elemental iron/0.6 mL drops, 15 mL and
30 mL
30 mg elemental iron/5 mL syrup, 60 mL
Table 10.1 The elemental iron content of ferrous salts:
FERROUS SALT

% ELEMENTAL IRON

Ferrous fumarate
Ferrous gluconate
Ferrous glycine sulfate
Ferrous lactate
Ferrous succinate
Ferrous sulfate, hydrated
Ferrous sulfate, dessicated

33%
12%
18%
19%
35%
20%
30%

FOLIC ACID

Folic acid (pteroylglutamic acid) is a compound composed of pteridine
heterocycle, linked by a methylene bridge to paraaminobenzoic acid joined by an
amide linkage to glutamic acid. It is known to stimulate red and white blood cell
production as well as platelet production in certain megaloblastic anemias. Folic
acid is present in food primarily as reduced folate pyroglutamate and undergoes
hydrolysis, reduction and methylation in the GIT before it can be absorbed.
It is believed that conversion to the active form, tetrahydrofolate is vitamin B12dependent.
Folic acid is rapidly absorbed from the GIT, mainly from the duodenum
and jejunum.When given therapeutically, it enters the portal circulation largely
unchanged, since it is a poor substrate for reduction by dihydrofolate reductase.
It is converted to the metabolically active form 5-methyltetrahydrofolate in the
plasma and liver. Folate undergoes enterohepatic circulation. Folate metabolites
are eliminated in the urine and folate in excess of body requirements is excreted
unchanged in the urine.
See also Section 21.1 Vitamins
INDICATIONS:
Treatment of megaloblastic anemia due to deficiency of folic acid as seen in
sprue, anemias of nutritional origin in pregnancy, infancy or childhood
CONTRAINDICATIONS:
1. Folate deficiency due to dihydrofolate reductase inhibitors
2. Pernicious, aplastic or normocytic anemias
PRECAUTIONS:
1. It should never be given alone or with inadequate amounts of vitamin B12
for treatment of undiagnosed megaloblastic anemia.
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2.
3.

4.

Doses above 10 mcg daily may obscure pernicious anemia.
Patients with untreated pernicious anemia may show hematologic
improvement with folic acid (as low as 250 mcg/d) while irreversible
neurologic damage may progress after 3 mo despite the absence of
anemia.
Use with caution in patients with folate dependent tumors.

PREGNANCY RISK CATEGORY: A (Maybe C if used above the Required Energy
and Nutrient Intake)
It is excreted into breast milk but no adverse effects have been observed in
breastfed infants whose mothers were receiving folic acid.
ADVERSE REACTIONS:
GIT: gastrointestinal disturbances; IMMUNOLOGIC: hypersensitivity reactions
DRUG INTERACTIONS:
1. Antiepileptics, oral contraceptives, antituberculous drugs, and alcohol
enhance folate deficiency.
2. Folic acid antagonists methotrexate, pyrimethamine, triamterene,
trimethoprim, and sulfonamides decrease folic acid levels.
3. Folate supplementation has reportedly decreased serum phenytoin.
DOSAGE AND ADMINISTRATION:
A: Initially 10-25 mg once daily, PO
Maintenance dose of 2.5-10 mg once daily for 14 d
For pregnancy: 200-500 mcg/d, PO
CH: 5-15 mg, once daily, PO for 4 mo
PREPARATIONS:
Oral: 1 mg tablet, 5 mg tablet
 Inj.: 1 mg/mL, 1 mL ampul (IM) (as sodium salt)

HYDROXOCOBALAMlN (vitamin B12)

Vitamin B12 is made up of porphyrin-like ring with a central cobalt atom attached
to a nucleotide. Deoxyadenosylcobalamin and methylcobalamin are active forms
in humans. Deficiencies lead to impaired production and abnormal maturation of
erythroid precursor cells giving rise to megaloblastic anemia.
The vitamin binds to intrinsic factor, a glycoprotein secreted by the gastric
mucosa, and is then actively absorbed from the GIT. Absorption is impaired in
patients with an absence of intrinsic factor, with a malabsorption syndrome or with
disease or abnormality of the gut, or after gastrectomy. Vitamin B12 is extensively
bound to specific plasma proteins called transcobalamins. Transcobalamin II
appears to be involved in the rapid transport of the cobalamins to tissues. It is
stored in the liver, excreted in the bile, and undergoes extensive enterohepatic
recycling. Urinary excretion accounts for only a small fraction in the reduction of
total body stores acquired by dietary means.
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Vitamin B12 is available alone or in combination with other vitamins and
minerals for both oral and parenteral administration. Oral preparations are usually
useful to supplement dietary deficiency provided that there is no deficiency of
intrinsic factor nor ileal disease. In marked deficiency of the vitamin, however, the
oral route cannot be relied upon to effect adequate recovery specially if there is
hematopoietic dysfunction or neurologic deficits. Of the various forms of Vitamin
B12, hydroxocobalamin is preferred because of its long action due to high protein
binding; hence, it can be administered at intervals of 3 mo.
See also Section 21.1 Vitamins, Section 12.2 Antidotes
INDICATIONS:
1. Treatment or prevention of megaloblastic anemia.
2. Congenital transcobalamin II deficiency.
3. Prophylactically after total gastrectomy or ileal resection, partial
gastrectomy, if absorption tests show malabsorption
4. Addisonian pernicious anemia
5. Nitrous oxide-induced megaloblastic anemia
CONTRAINDICATIONS:
1. Known hypersensitivity to cobalt
2. Known hypersensitivity to any component
formulation
3. Megaloblastic anemia of pregnancy

of

hydroxocobalamin

PRECAUTIONS:
1. Determine folic acid and Vitamin B12 status before initiation of treatment.
2. Do not give intravenously.
3. In patients with a history of previous sensitivity to vitamin B12, an intradermal
t e s t is recommended before the full dose is administered.
4. Indiscriminate use of high doses (more than 10 mcg/d) may mask folic
acid deficiency symptoms.
5. Monitor for hypokalemia during first 48 h of therapy.
6. Use with caution in infants because injection formulations contain benzyl
alcohol which causes fatal “gasping syndrome”.
7. Hydroxocobalamin therapy may unmask signs of polycythemia vera.
PREGNANCY RISK CATEGORY: A. (but may be C if used above the Required
Energy and Nutrient Intake)
Vitamin B12 is distributed into breast milk. It is compatible with breastfeeding.
ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylactic shock; CVS: congestive heart failure, pulmonary
edema, vascular thrombosis; DERMATOLOGIC: itching, transitory exanthema,
urticaria, pain at injection site; OTHERS: polycythemia vera, transient diarrhea,
hypokalemia
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DRUG INTERACTIONS:
1. Vitamin B12 absorption from the GIT is decreased if there is concomitant use
of aminoglycosides, colchicine, extended release potassium preparations,
anticonvulsants, excessive alcohol intake, aminosalicylic acid, histamine
H2-antagonists.
2. Serum concentrations may be decreased by concurrent administration of
oral contraceptives.
3. Parenteral chloramphenicol may reduce its effect in anemia.
DOSAGE AND ADMINISTRATION:
For confirmed deficiency state (except pernicious anemia or GI
malabsorption):
A: 25 mcg PO daily as a diet supplement; 30-100 mcg SC or IM daily for
5-10 d depending on severity of deficiency
CH: 1 mcg PO daily as a diet supplement or 1-30 mcg SC or IM daily for
5-10 d depending on severity of deficiency
Maintenance:
A: 100-200 mcg IM monthly
CH: 60 mcg IM or SC monthly
For pernicious anemia or vitamin B12 malabsorption:
A: 100 mcg to 1 mg IM initially daily for 2 wk then 100 mcg to 1 mg monthly
for life. If neurologic symptoms are present, follow initial therapy with
100 mcg to 1 mg q 2 wk before starting monthly therapy
CH: 1-5 mg IM or SC given over 2 or more wk in 100 mcg increments;
then 60 mcg IM or SC monthly for life
PREPARATIONS:
Oral: 100 mcg and 250 mcg tablet
Inj: 1 mg/mL, 10 mL ampul/vial (IM)

Mecobalamin

Vitamin B12 occurs in the body mainly as methylcobalamin (mecobalamin) and
deoxyadenosylcobalamin (cobanamide). Both act as coenzymes in nucleic acid
synthesis with mecobalamin closely involved with folic acid in several important
metabolic pathways. Mecobalamin is the co-enzyme type of vitamin B12 which
occurs in the blood and cerebrospinal fluid. The active ingredient is transported
to nerve tissue and promotes nucleic acid, protein and lipid metabolism through
transmethylation reactions. Mecobalamin promotes the maturation and division of
erythroblast and heme synthesis.
See also Section 21.1 Vitamins
INDICATION:
Megaloblastic anemia due to vitamin B12 deficiency
CONTRAINDICATION:
Known hypersensitivity to drug and any components
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PRECAUTIONS:
1. Repeated injections at the same site should be avoided.
2. Particular care should be taken when administering this preparation to
children, infants and neonates.
3. It should be used immediately upon opening the package.
4. Prolonged use of mecobalamin is not advised in patients whose occupation
requires handling of mercury or its compounds.
PREGNANCY RISK CATEGORY: C
ADVERSE DRUG REACTIONS:
GIT: nausea, diarrhea; IMMUNOLOGIC: skin rash, eruptions, pain at the site
of injection; OTHERS: anorexia
DOSAGE AND ADMINISTRATION:
A: 1 tab, PO 3x/d (adjusted according to age and severity of symptoms)
500 mcg IM or IV 3x/wk
PREPARATIONS:
Oral: 500 mcg tablet
Inj.: 500 mcg/mL ampul (IM,IV)

10.2 HEMATOPOIETIC GROWTH FACTORS

Regulation of hematopoiesis is quite complex and this involves cell-cell
interactions within the microenvironment of the bone marrow, inclusive of
both hematopoietic and lymphopoietic growth factors. These growth factors
are glycoprotein hormones that regulate the proliferation and differentiation of
hematopoietic progenitor cells in the bone marrow. They have been characterized
and identified using recombinant DNA technology. These factors are:
1. Interleukin-3 (IL-3 or multi-CSF)
2. Granulocyte/Macrophage Colony Stimulating Factor (GM-CSF)
3. Granulocyte Colony Stimulating Factor (G-CSF)
4. Colony Stimulating Factor (CSF-1)
5. Erythropoietin
6. Thrombopoietin

Epoeitin alfa (recombinant human erythropoietin) (1,2)

Endogenous erythropoietin, the hormone that regulates red cell production
is normally synthesized in and released from the kidneys. It stimulates erythroid
proliferation and differentiation by binding with specific erythropoietin receptors on
red cell progenitors in the bone marrow.
Erythropoietin for clinical use is produced by recombinant DNA technology and
the name epoetin is often applied to such material. Epoetin alfa is a recombinant
human erythropoietin derived from a cloned human erythropoietin gene. Its
mechanisms include the stimulation of the proliferation, maturation and hemoglobin
formation by committed erythroid progenitors (CFU-E) and stimulation of the early
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release of reticulocytes from the marrow into the circulation.
Epoetin alfa is slowly and incompletely absorbed after SC injection with a
bioavailability of about 10-50% relative to IV administration. Peak concentration
after IV administration is attained within 15 min, and within 4-24 h following SC
injection. After IV administration, the elimination half-life of erythropoietin alfa has
been reported to be 4-16 h in patients with chronic renal failure. The half-life is
generally less in patients with normal renal function. An estimated elimination halflife of about 24 h has been reported for epoetin alfa given SC.
INDICATIONS:
1. Anemia of chronic renal failure
2. Severe drug-induced anemia; e.g., patients with acquired immune
deficiency syndrome (AIDS) treated with zidovudine
3. An adjuvant to autoharvesting before elective surgery
4. Preoperative increase in red cell production
5. Anemia due to rheumatoid arthritis
6. May have applicability in disorders that include cerebral ischemia,
myocardial infarction, and chronic CHF
CONTRAINDICATIONS:
1. Uncontrolled hypertension
2. Hypersensitivity to mammalian cell-derived products
3. Hypersensitivity to albumin (human)
PRECAUTIONS:
1. Monitor blood pressure, hemoglobin and electrolytes closely.
2. Exclude other causes of anemia (e.g., folic acid, vitamin B12 deficiencies)
and give iron supplement, if necessary.
3. Use with caution in patients with ischemic vascular disease, thrombocytosis,
history of convulsions, chronic liver failure, malignant tumors.
4. Sudden stabbing, migraine-like pain is a warning of impending hypertensive
crisis.
5. It can exacerbate porphyria.
6. Increase in heparin dose needed.
7. Use with caution in pregnant and breast feeding mothers.
8. The safety and efficacy of recombinant human erythropoietin in children
has not been established.
9. Use with caution in premature infants because of benzyl alcohol which
increases the incidence of neurological and other complications.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: thrombotic complications, headache, seizures; CVS: hypertension;
DERMATOLOGIC: skin reactions; IMMUNOLOGIC: anaphylaxis; METABOLIC:
increased plasma creatinine, urea, phosphate, hyperkalemia; OTHERS: transient
571

flu-like symptoms, thrombocytosis
DRUG INTERACTIONS:
1. Increased risk of hyperkalemia with ACE inhibitors
2. Increased dose requirements of heparin in patients with chronic renal
failure
DOSAGE AND ADMINISTRATION:
For anemia of chronic renal failure and drug-induced anemia:
A and CH: Initial: 25-100 units/kg IV 3x/wk until hematocrit approaches
36% or hemoglobin approaches 12 g/dL.; higher doses may
be used initially followed by dose reduction
Maintenance: 12.5-25 units/kg IV or SC 3x/wk; iron therapy is
beneficial for optimum effect.
For HIV-infected patients:
A: Initially: 100 units/kg IV or SC 3x/wk for 8-12 wk with hematocrit
monitoring.
Maintenance: titrated to response.
For cancer patients on chemotherapy:
A: 150 units/kg SC 3x/wk for 8 wk; if no response, dose may be increased
to 3 units/kg SC 3x/wk; if hematocrit rises above 40%, administration
of the drug should be temporarily withheld.
PREPARATIONS:
Inj: 2,000 IU/0.2 mL, pre-filled syringe (IV)
2,000 IU/0.5 mL, pre-filled syringe (IV)
4,000 IU/0.4 mL, pre-filled syringe (IV)
10,000 IU/mL, pre-filled syringe (IV)
1,000 IU/0.5 mL, pre-filled syringe (HSA-free) (IV)
2,000 IU/0.5 mL, pre-filled syringe (HSA-free) IV)

3,000 IU/0.3 mL, pre-filled syringe (HSA-free) (IV)

4,000 IU/0.4 mL, pre-filled syringe (HSA-free) (IV)
10,000 IU/mL, pre-filled syringe (HSA-free) IV)

Epoeitin beta (recombinant erythropoietin) (1,2)

It is derived from a cloned human erythropoietin gene. It possesses the same
mechanisms of action as epoietin alfa. However, epoietin beta exhibits some
differences in its pharmacokinetics from epoietin alfa, probably due to differences
in glycosylation, amino acid content and sequence, and in the formulation of
commercial preparations. The drug is slowly and incompletely absorbed after SC
injection with a bioavailability of 23-42% relative to IV injection. Peak concentrations
are attained within 12-28 h of SC administration. After IV injection, the elimination
half-life of epoietin beta is 4-12 h in patients with chronic renal failure; the terminal
half-life is 13-28 h.
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INDICATIONS:
1. Anemia of chronic renal failure
2. As an adjuvant to autoharvesting before elective surgery
3. Preoperative increase in red cell production
4. Anemia due to prematurity and rheumatoid arthritis
5. May have applicability in disorders that include cerebral ischemia,
myocardial infarction, and chronic CHF
CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK CATEGORY/
ADVERSE REACTIONS/DRUG INTERACTIONS:
See Epoietin alfa in Section 10.2 Hematopoietic Growth Factors
DOSAGE AND ADMINISTRATION:
For anemia of chronic renal failure and drug-induced anemia:
CH and A: Initial: 25-100 units/kg IV 3x/wk until hematocrit approaches
36% or hemoglobin approaches 12 g/dL.; higher doses may be used
initially followed by dose reduction
Maintenance: 12.5 to 25 units/kg IV or SC 3x/wk; iron therapy is
beneficial for optimum effect.
For cancer patients on chemotherapy:
A: 150 units/kg SC 3x/wk for 8 wk. If no response, dose may be increased
to 3 units/kg SC 3x/wk; if hematocrit rises above 40% administration
of the drug should be temporarily withheld.
For anemia of prematurity:
NB: 25-100 units/kg/dose SC or IV over 1-3 min 3x/wk
PREPARATIONS:
Inj: 2,000 IU/0.3 mL, pre-filled syringe with needle (IV,SC)
4,000 IU/0.3 mL, pre-filled syringe with needle (IV, SC)
5,000 IU/0.3 mL, pre-filled syringe with needle (IV,SC)
lyophilized powder, 1,000 IU vial + solvent ampul (IV,SC)
lyophilized powder, 10,000 IU vial + solvent ampul (IV,SC)

Filgrastim (G-CSF) (1,2)

Filgrastim is a granulocyte colony-stimulating factor (G-CSF) and is also
known as recombinant methionyl human granulocyte colony-stimulating factor (rmetHuG-CSF). Because filgrastim is produced in the bacteria Escherichia coli, it is
nonglycosylated and is therefore different from G-CSF isolated from human cells.
Filgrastim stimulates the proliferation and differentiation of neutrophil granulocyte.
It further enhances neutrophil migration. It also acts in synergy with interleukin-3 to
support other lineages, including megakaryocytes and resultant platelet production.
Filgrastim may also promote pre-B cell activation and growth.
The drug demonstrates first-order absorption and elimination. Following
SC administration, peak serum levels are observed within 2-8 h. The volume of
distribution averages 150 mL/kg. Elimination half-life is approximately 3.5 h with a
clearance rate of 0.5-0.7 mL/min/kg.
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INDICATIONS:
1. Treatment and prevention of neutropenia in patients receiving
myelosuppressive cancer chemotherapy
2. Reduction in the period of neutropenia in patients undergoing bone marrow
transplantation
3. Management of chronic neutropenia (congenital, cyclic or idiopathic)
4. Persistent neutropenia in patients with advanced HIV infection
CONTRAINDICATION:
Known hypersensitivity to the drug or to proteins derived from E. coli
PRECAUTIONS:
1. Use with caution in patients with myeloid malignancies.
2. Use with caution in patients with leukocytosis.
3. When used in patients with congenital neutropenia, there is the risk of
developing myelodysplastic syndrome or acute myeloid leukemia.
4. Do not administer within 24 h before or after the administration of cytotoxic
agents.
5. Avoid the simultaneous use of chemotherapy and radiation with
filgrastim.
6. Monitor CBC twice per week during therapy.
7. The safety and effectiveness of filgrastim in neonates and patients with
autoimmune neutropenia of infancy have not been established.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
MUSCULOSKELETAL: muscle pain; DERMATOLOGIC: pain on injection
site; GUT: dysuria; HEMATOLOGIC: anemia, thrombocytopenia; CVS: myocardial
infarction, arrhythmias, transient hypotension; OTHERS: epistaxis, pulmonary
infiltrates, mild to moderate elevations in uric acid, lactate dehydrogenase and
alkaline phosphatase
DRUG INTERACTIONS:
1. Lithium and filgastrim increase white blood cell count.
2. Topotecan prolongs duration of neutropenia.
INCOMPATIBILITIES WITH IV ADMINISTRATION:
1. Filgrastim should not be diluted with saline as it may cause precipitation.
2. Diluted filgrastim should be protected from adsorption to plastic materials
by the addition of albumin (human) to a final concentration of 2 mg/mL.
3. It is incompatible with amphotericin, cefoperazone, cefotaxime, cefoxitin,
ceftizoxime, ceftriaxone, cefuroxime, clindamycin, dactinomycin,
etoposide, flurouracil, furosemide, heparin, mannitol, methylprednisolone,
metronidazole, mezlocillin, mitomycin, piperacillin, and prochlorperazine.
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DOSAGE AND ADMINISTRATION:
For cancer patients receiving chemotherapy/idiopathic or cyclic neutropenia:
A and CH: 5 mcg/kg/d IV/SC
For congenital neutropenia:
A and CH: 6 mcg/kg 2x/d IV/SC
For cancer patients undergoing bone marrow transplantation or peripheral
blood stem cell mobilization:
A and CH: 10 mcg/kg/d IV/SC
Dose should be titrated against neutrophil response
PREPARATIONS:
Inj: 150 mcg/0.6 mL, vial (IV,SC)
300 mcg/mL, vial (IV, SC)
300 mcg/1.2 mL, vial (IV,SC)

Molgramostin (Gm-CSF) (1,2)

Recombinant human granulocyte-macrophage colony stimulating factor
(rhGM-CSF) is produced in a yeast expression system utilizing recombinant DNA
technology. GM-CSF is a pan-stimulator of all granulocytes, producing multilineage effects of neutrophil granulocytes, eosinophil granulocytes, macrophages,
and megakaryocytes (in vitro). It stimulates the proliferation and activation of
monocyte-macrophages, and induces these cells to produce cytokines, including
tumor necrosis factor and interleukin-1. There is some evidence that GM-CSF may
also have the capacity to support the growth of erythroid colonies in the presence
of erythropoietin. It is a potent inhibitor of neutrophil migration.
It is rapidly absorbed after SC injection, detectable after 5-15 min. It reaches
maximum serum concentrations after 3-6 h with terminal half-life of 3 h.
INDICATIONS:
1. Treatment of chemotherapy-induced neutropenia
2. Reduction in the duration of neutropenia in patients undergoing bone
marrow transplantation
3. Reduction of ganciclovir-induced neutropenia
CONTRAINDICATIONS:
1. Myeloid conditions including chronic myelogenous
myelodysplastic syndrome, acute myelogenous leukemia
2. Pregnancy
3. Known hypersensitivity to the drug

leukemia,

PRECAUTIONS:
1. Use with caution in patients with pre-existing pulmonary and autoimmune
disease.
2. The complete blood count should be monitored regularly during therapy.
3. Use with caution in children under 18 yr of age.
4. They should not be used from 24 h before and until 24 h after the use
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of cytotoxic agents or radiotherapy due to sensitivity of rapidly dividing
myeloid cells.
PREGNANCY RISK CATEGORY: B3 (Australian Drug Evaluation Committee)
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea; DERMATOLOGIC: skin rash, pruritus, local
reactions at the injection site; HEMATOLOGIC: lymphocytosis, thrombocytosis,
thrombocytopenia, decreased hemoglobin levels; OTHERS: lethargy, malaise,
headache, fatigue, anorexia
DOSAGE AND ADMINISTRATION:
As an adjunct to antineoplastic therapy:
A and CH: 5-10 mcg/kg (60,000-110,000 international units/kg) SC starting
24 h after the last dose of antineoplastic agent; it is given daily and
should be continued for 7-10 d
Following bone marrow transplantation:
A and CH: 10 mcg/kg (110,000 international units/kg) IV over 4-6 h, daily;
treatment should be initiated the day after bone marrow transplantation
and continued for up to 30 d depending on the neutrophil count
For the management of ganciclovir-induced neutropenia:
A and CH: 5 mcg/kg (60,000 international units/kg) SC, daily; after 5
doses have been given, the dose of molgramostim should be adjusted
according to the neutrophil count
PREPARATIONS:
Inj: 150 mcg, 400 mcg vial (IV, SC)

10.3 THE ANTICOAGULANTS

The main use of anticoagulants is to prevent thrombus formation or extension
of an existing thrombus in slower moving venous side of the circulation where
thrombus consists of a fibrous web enmeshed with platelets and red cells.
Anticoagulants are of less use in preventing thrombus formation in arteries, for in
faster-flowing vessels, thrombi are composed mainly of platelets with little fibrin.

HEPARIN
WARNING
When used improperly or for a long period of time without proper
monitoring, severe bleeding may result. If hemorrhage occurs, it is
usually sufficient to withdraw heparin. However, if a rapid reversal of
heparin effects is desired, protamine sulfate is the antidote.
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LOW MOLECULAR WEIGHT HEPARIN

Dalteparin (1,2)

It is the sodium salt of a low-molecular-mass heparin that is obtained by nitrous
acid depolymerization of heparin from porcine intestinal mucosa. Dalteparin is
almost completely absorbed after SC administration, with a bioavailability of about
87%. Peak plasma activity is reached in about 4 h. The terminal half-life is about
2 h following IV injection and 3-5 h after SC injection. Its excretion is through the
kidneys and the half-life is prolonged in patients with renal impairment.
Dalteparin and other low molecular weight heparins have been developed
in an effort to improve the benefit/risk ratio of unfractionated heparin. It has
been associated with less anti-IIa activity and effects on the aPTT but retained
activity for potentiating the inhibition of factor Xa. Inhibition of platelet aggregation
is also less with low molecular weight heparins. Other potential advantages of
dalteparin over unfractionated heparin include greater antithrombotic efficacy,
improved SC bioavailability, a longer elimination half-life (enabling once-daily SC
dosing in outpatients), reduced stimulation of plasma lipolytic activity, a decreased
tendency for heparin-associated thrombocytopenia, and safety in patients with
contraindications to unfractionated heparin or oral anticoagulants.
INDICATIONS:
1. Treatment of and prophylaxis for deep vein thrombosis
2. Initial treatment of acute venous thromboembolism
3. Prevention of clot formation during extracorporeal circulation
4. Unstable angina and non-Q wave myocardial infarction
5. Disseminated intravascular coagulation
CONTRAINDICATIONS:
1. Known hypersensitivity to dalteparin
2. Cerebrovascular hemorrhage or other active hemorrhage (except
disseminated intravascular coagulation)
3. Cerebral aneurysm
4. Severe uncontrolled hypertension (risk of cerebral hemorrhage)
5. Thrombocytopenia associated with positive in vitro tests for anti-platelet
antibody
6. Peptic ulcer disease
7. After major trauma or recent surgery, especially of the eye or nervous
system
PRECAUTIONS:
1. Carefully monitor patients for possible spinal or epidural bleeding which
can lead to permanent paralysis.
2. Bleeding within the spinal column may occur when the drug is used
concurrently with spinal or epidural anesthesia or spinal puncture.
3. The risk for complication increases with concurrent use of other drugs
affecting the blood clotting mechanism (e.g., NSAIDs, platelet inhibitors).
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4.
5.
6.
7.

Use with extreme caution in patients with history of heparin-induced
thrombocytopenia.
Use with caution in patients with diabetic retinopathy, subacute bacterial
endocarditis, pericarditis, and pericardial effusion.
Use with caution in patients with liver or kidney impairment.
Use with caution among women with recent childbirth.

PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
HEMATOLOGIC: hemorrhage, hematoma, thrombocytopenia; DERMATOLOGIC: local pain or discomfort at the SC injection site; METABOLIC: hyperkalemia, hypertriglyceridemia; OTHERS: elevated transaminases
DRUG INTERACTIONS:
1. Risk of bleeding is increased with concurrent intake of drugs that affect
hemostasis (oral anticoagulants, platelet inhibitors).
2. Increased bleeding time is observed when taken together with ketoralac.
DOSAGE AND ADMINISTRATION:
For prophylaxis of venous thromboembolism during surgical procedures:
Moderate risk: 2,500 units SC 1-2 h before procedure followed by 2,500
units once daily for 5-7 d until patient is fully ambulant;
alternatively, 5,000 units in the evening before surgery
followed by 5,000 units each subsequent evening
High risk (orthopedic surgery): 2,500 units 1-2 h before and 8 -12 h after
the procedure followed by 5,000 units daily; alternatively, 5,000
units may be given the evening before surgery followed by 5,000
units each subsequent evening but this dosage may be continued
for up to 5 wk following hip replacement surgery
For prophylaxis in medical patients: 5,000 units once daily may be given for
14 d or longer
For treatment of established deep-vein thrombosis, pulmonary embolism, or
both: 200 units/kg daily SC single dose or in 2 div doses
For prevention of clotting in the extracorporeal circulation during hemodialysis
or hemofiltration in adults with chronic renal impairment: 30-40 units/kg IV
followed by an IV infusion of 10-15 units/kg/h; a single injection of 5,000
units may be given for a hemodialysis or hemofiltration session lasting less
than 4 h; in patients at high risk of bleeding complications or who are in
acute renal failure, adjust IV dose to 5-10 units/kg followed by an infusion
of 4-5 units/kg/h
For the management of unstable angina: 120 units/kg SC q12h; the maximum
dose is 10,000 units q12h; treatment is continued for 5-8 d and low-dose
aspirin should be given concomitantly.
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For patients who require treatment for longer than 8 d while awaiting a
revascularization procedure, a dose of 5000 units (7500 units in men
weighing 70 kg or over and women weighing 80 kg or over) may be given
q12h for up to 45 d until the procedure is performed
PREPARATIONS:
Inj: 2,500 IU/0.2 mL and 5,000 IU/0.2 mL pre-filled syringe (SC)
(as sodium)
10,000 IU/1 mL, 1 mL ampul (SC) (as sodium)

Enoxaparin (1,2)

It is the sodium salt of a low-molecular-mass heparin that is obtained by alkaline
depolymerization of the benzyl ester derivative of heparin from porcine intestinal
mucosa. The majority of the components have a 4-enopyranose uronate structure
at the non-reducing end of their chain. It is rapidly and almost completely absorbed
after SC injection with a bioavailability of about 100%. Peak plasma activity is
reached within 1-5 h. The elimination half-life is about 4-5 h but anti-factor Xa
activity persists for up to 24 h following a 40-mg dose. Elimination is prolonged
in patients with renal impairment. It is metabolized in the liver and excreted in the
urine, as unchanged drug and metabolites.
INDICATIONS:
1. Prophylaxis for deep vein thrombosis in orthopedic, abdominal and
gynecologic surgical procedures and acutely ill patients with restricted
mobility
2. Coronary ischemia associated with unstable angina, non-Q wave
myocardial infarction, and non-ST elevation acute coronary syndrome
3. Treatment of deep vein thrombosis and pulmonary embolism
4. May be useful in vascular surgery
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Dalteparin in Section 10.3 The Anticoagulants
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
1. Increased risk of hemorrhagic complications when used concurrently with
spinal epidural anesthesia, and drugs affecting blood clotting mechanism
2. Increased complication when traumatic or repeated epidural or spinal
puncture is done
DOSAGE AND ADMINISTRATION:
As prophylaxis for venous thromboembolism during surgical procedures:
Low to moderate risk: 20 mg (2,000 units) SC once daily with the first dose
given 2 pre-operatively; treatment is continued for 7-10 d or until
patient is ambulant.
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High risk (orthopedic surgery): 40 mg (4,000 units) once daily with the
initial dose given about 12 h before the procedure; alternatively, a
dose of 30 mg (3,000 units) may be given SC 2x/d, starting within
12-24 h after operation
Following hip replacement: continue at a dose of 40 mg (4,000 units) once
daily for 3 wk
As prophylaxis for thromboembolism in immobilized medical patients: 40 mg
(4,000 units) once daily for at least 6 d; treatment should be continued until
the patient is fully ambulant, up to a maximum of 14 d
For the treatment of deep-vein thrombosis: 1 mg/kg (100 units/kg) SC
q12h, or 1.5 mg/kg (150 units/kg) once daily, for at least 5 d and until oral
anticoagulation is established
For prevention of clotting in the extracorporeal circulation during hemodialysis:
1 mg/kg (100 units/kg) introduced into the arterial line of the circuit at the
beginning of the dialysis session; a further dose of 0.5-1 mg/kg (50-100
units/kg) may be given if required; the dose should be reduced in patients
at high risk of hemorrhage
For the management of unstable angina: 1 mg/kg (100 units/kg) SC q12h;
treatment is usually continued for 2 to 8 d and low-dose aspirin should
also be given
For treatment of and prophylaxis for thromboembolism in children including
neonates:
Treatment:
< 2 mo: 1.5 mg/kg (150 units/kg) q12h
> 2 mo: 1 mg/kg (100 units/kg) q12h
Prophylaxis:
< 2 mo: 750 mcg/kg (75 units/kg) q12h
> 2 mo: 500 mcg/kg (50 units/kg) q12h
PREPARATIONS:
Inj: 20 mg/0.2 mL, 40 mg/0.4 mL, 60 mg/0.6 mL, 80 mg/0.8 mL pre-filled syringe
(SC) (as sodium)
100 mg/mL, 1 mL vial (SC) (as sodium)

Nadroparin (1,2)

It is prepared by nitrous acid depolymerization of heparin obtained from the
intestinal mucosa of pigs. The majority of the components have a 2-O-sulfo-αlidopyranosuronic acid structure at the non-reducing end and a 6-O-sulfo-2,5anhydro-d-mannitol structure at the reducing end of their chain. Nadroparin, like
other low-molecular weight heparins, was developed in an effort to improve the
benefit/risk ratio of unfractionated heparin, that is, similar or greater antithrombotic
efficacy with a lower risk of hemorrhage.
The drug is well absorbed by the SC route (bioavailability, 99%) with peak
plasma levels of anti-Xa activity occurring 3-4 h after doses of 7,500 International
Choay Units. Plasma anti-Xa activity has persisted for 12-24 h after SC dosing.
Nadroparin has a volume of distribution (anti-Xa activity) of approximately 5 L, and
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the drug is eliminated by a nonsaturable renal mechanism. The elimination half-life
of nadroparin, based on anti-Xa activity, averages 3.5 h and 2.5 h after SC and
IV administration, respectively. The clearance of nadroparin is reduced in renal
impairment.
INDICATIONS:
1. Treatment of and prophylaxis for venous thromboembolism
2. Prevention of clot formation during extracorporeal circulation
3. Management of unstable angina
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Dalteparin in Section 10.3 The Anticoagulants
PREGNANCY RISK CATEGORY: C (Australian Drug Evaluation Committee)
DOSAGE AND ADMINISTRATION:
As prophylaxis for venous thromboembolism during surgery:
Moderate risk of thrombosis: 2,850 units SC daily for at least 7 d or until the
patient is ambulant; the first dose is given 2-4 h before the procedure
High risk: 38 units/kg 12 h before surgery, 12 h postoperatively, and then
daily until 3 d after the procedure; the dose is then increased by 50% to
57 units/kg/d. The total duration of treatment should be at least 10 d
For the treatment of thromboembolism: 85 units/kg SC q12h for up to 10 d;
alternatively, a dose of 171 units/kg is given once daily
For prevention of clotting in the extracorporeal circulation during hemodialysis
lasting less than 4 h:
< 50 kg: 2,850 units
50-69 kg: 3,800 units
> 70 kg: 5,700 units
Dose is administered into the arterial line of the circuit at the beginning of
the dialysis session. Doses should be reduced in patients at high risk of
hemorrhage.
For the management of unstable angina: 86 units/kg SC q12h, for about 6 d;
an initial dose of 86 units/kg may be given IV. Low-dose aspirin should
also be given
PREPARATIONS:
Inj: 950 IU/0.1 mL, 0.2 mL, 0.3 mL, 0.4 mL, 0.6 mL, 0.8 mL and 1 mL pre-filled
syringe (SC) (as calcium)

UNFRACTIONATED HEPARIN (1,2)

Heparin is a heterogeneous mixture of sulfated mucopolysaccharides. It is
given to initiate anticoagulation. Its action is immediate and acts by acceleration
of the formation of antithrombin III-thrombin complex. It inactivates thrombin and
prevents the conversion of fibrinogen to fibrin. It also stimulates lipoprotein lipase
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activity. The effects of standard or unfractionated heparin is short-lived, hence, it is
best given by continuous IV infusion. If given by intermittent IV injection, the interval
between doses must not exceed 6 h. If continued anticoagulation is indicated, an
oral anticoagulant is preferably started at the same time, and the heparin infusion
withdrawn after 3 d. In cases where oral anticoagulants cannot be administered,
but where long term anticoagulant therapy is required, heparin is continued through
the SC route. A daily dose of 35,000 units given in div doses q 8 or 12 h if given with
activated partial thromboplastin time (aPTT) monitoring. Once a steady dosage
schedule is achieved, monitoring may be reduced.
INDICATIONS:
1. Prevention of postoperative deep vein thrombosis and pulmonary
embolism
2. Prophylaxis for and treatment of pulmonary embolism
3. Prophylaxis for and treatment of peripheral arterial embolism
4. Prophylaxis for and treatment of venous thrombosis
5. Thromboembolism associated with atrial fibrillation
6. Diagnosis and treatment of acute and chronic consumptive coagulopathy
7. Extracorporeal circuits in cardiopulmonary bypass and hemodialysis
8. Blood transfusions
9. Maintenance of indwelling venipuncture devices
10. Acute coronary syndrome
11. Acute myocardial infarction
12. Peritoneal dialysis
CONTRAINDICATIONS:
1. Known hypersensitivity to heparin
2. Hemophilia and other hemorrhagic disorders
3. Severe thrombocytopenia
4. Peptic ulcer disease
5. Recent cerebral hemorrhage
6. Severe hypertension
7. Severe liver and renal disease
8. After major trauma or recent surgery, especially of the eye or nervous
system
PRECAUTIONS:
1. Use with caution in patients with diabetic retnopathy and subacute bacterial
endocarditis.
2. Use with caution in patients with hepatic and renal impairment.
3. Discontinue heparin if patient develops new thrombus in association with
thrombocytopenia.
4. Use with caution in patients who are concurrently on platelet inhibitors.
5. Do not use solutions with benzyl alcohol as preservative in neonates.
6. The use of 100 units/mL heparin flush is not recommended for use in
neonates.
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7.
8.
9.

It should not be given by IM route.
The dosage should be titrated by monitoring activated partial thromboplastin
time (aPTT). An aPTT of twice the control is the desirable endpoint.
Use with caution in pregnancy, women currently with menstrual period and
women over 60 yr old.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: hemorrhage, hematoma, thrombocytopenia (up to 30%);
DERMATOLOGIC: local irritation, erythema, mild pain, ulceration after deep SC
injection; IMMUNOLOGIC: generalized allergic reactions; OTHERS: elevation in
ALT and AST, osteoporosis after prolonged use
DRUG INTERACTIONS:
1. Medications with antithrombotic/antiplatelet effects and those that may
potentiate the risk of hemorrhage (e.g., streptokinase, urokinase, aspirin,
dipyridamole, NSAIDs).
2. Nitrates increase excretion, hence reduce anti-coagulant effect.
3. It is incompatible with codeine phosphate, dimenhydrinate, erythromycin
gluceptate, hyaluronidase, hydrocortisone sodium succinate, hydroxyzine,
kanamycin sulfate, levorphanol tartrate, pethidine, methadone
HCI, penicillin G, polymyxin B sulfate, prochlorperazine edisylate,
promethazine HCI, protein hydrolysate, streptomycin sulfate, tetracycline
HCl, and vancomycin HCl in solution.
DOSAGE AND ADMINISTRATION:
For flushing IV lines intended to be in place for > 48 h: 1-10 units/mL solution
used sparingly as needed
For catheter or cannula intended to be in place for < 48 h: 0.9% NaCI is as
effective as heparin flushes
For deep-vein thrombosis:
A:
5,000-7,500 units IV push. Adjust dose according to partial
thromboplastin time (PTT) and give q4h
CH: 50 units/kg by IV drip then 50 to 100 units/kg IV q4h adjusted to
PTT
For thromboembolic disorder:
A: Loading dose of 12,000 units followed by continuous infusion of
20,000-40,000 units over 24 h or 5,000 to 10,000 units IV q4h
CH: 50-100 units/kg/dose q4-6h based on desired prolongation of clotting
time; dose requirement is determined by monitoring PT or PTT;
continuous infusion may be associated with less risk/incidence of
bleeding at 50-100 units/kg loading dose followed by continuous IV
infusion of 15-25 units/kg/h; infusion rate is increased by 2-5 units/
kg/h q6-8h to desired effect
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PREPARATIONS:
Inj.: 1,000 IU/mL and 5,000 IU/mL, 5 mL vial (IV, IV infusion, SC) (as sodium
salt)

WARFARIN (1, 2)

It is a coumarin anticoagulant, equally effective orally and IV, but is usually
used orally. The oral absorption of warfarin is rapid with the onset of anticoagulation
occurring within 36 to 72 h, with a maximum effect at 5 to 7 d. It is 97-99% protein
bound and elimination half-life ranges from 31 to 51 h. It is metabolized in the liver
into inactive metabolites that are excreted into bile, reabsorbed, and excreted in
urine.
Warfarin and its sister coumarin interfere with the hepatic synthesis of vitamin
K dependent clotting factors II, VII, IX and X, decreasing the blood’s coagulation
potential. Since warfarin acts indirectly, it has no effect on existing clots and several
h are required before any effect is observed. Monitoring of prothrombin time is
necessary to ensure that the dose is providing the required effect and to minimize
risk of hemorrhage.
INDICATIONS:
1. Prevention and treatment of deep vein thrombosis or pulmonary
embolism
2. Prophylaxis for thromboembolism in prosthetic heart valve, atrial fibrillation,
myocardial infarction, stroke, and transient ischemic attack
3. Sometimes in peripheral venous thrombosis
CONTRAINDICATIONS:
1. Pregnancy
2. Threatened abortion, eclampsia, preeclampsia
3. Patients with lesions of the genitourinary or GIT, hepatic disease,
cerebrovascular accident, surgery, trauma, malignant hypertension,
retinopathy, arterial aneurysm
4. High risk of hemorrhage as in peptic ulcers, esophageal varices and
bacterial endocarditis
5. Recent surgical trauma to brain, eye or spinal cord
6. Congenital clotting factor defects (hemophilia) or acquired factor defects
(liver disease, obstructive jaundice)
7. Thrombocytopenia, blood dyscrasias
8. Recent lumbar block anesthesia or spinal puncture
9. Inadequate laboratory facilities, or unsupervised senility, alcoholism,
psychosis or lack of patient cooperation
PRECAUTIONS:
1. Use with caution in patients with hyperthyroidism or hypothyroidism.
2. Use with caution in the elderly.
3. Vitamin K deficiency
4. Severe renal and hepatic impairment
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5.
6.

Use with caution in patients with concomitant use of antiplatelet drugs,
or drugs with ulcerogenic activity (e.g., salicylates, indomethacin), or
thrombolytic drugs.
Avoid concurrent use with herbal medicines.

PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
HEMATOLOGIC: hemorrhage, hematoma, hemopericardium; IMMUNOLOGIC:
hypersensitivity reactions; DERMATOLOGIC: skin necrosis usually seen in obese
and in elderly patients, purple discoloration of toes, alopecia; GIT: nausea, vomiting,
diarrhea, jaundice, abdominal cramps; OTHERS: fever, renal tubular necrosis,
priapism
DRUG INTERACTIONS:
1. Its effect is increased by alcohol (in acute intoxication), allopurinol, anabolic
and androgenic steroid, chloral hydrate, chloramphenicol, cimetidine,
dextrothyroxine, disulfiram, indomethacin, metronidazole, miconazole,
nalidixic acid, phenylbutazone, quinidine, salicylates, sulfonamides,
thyroid hormones, and vitamin E.
2. Its effect is decreased by alcohol (in chronic alcohol abuse), barbiturates,
carbamazepine, oral contraceptives, glutethimide, griseofulvin and
rifampicin.
3. It increases effects of hypoglycemics and salicylates (more than 2 g/d).
4. It is incompatible with ammonium chloride, dextrose, epinephrine HCI,
fructose, invert sugar, Lactated Ringer’s inj., metaraminol bitartrate,
promazine, tetracycline HCl, vitamin B12, vitamin B complex with ascorbic
acid.
DOSAGE AND ADMINISTRATION:
A: Initial dose of 10-15 mg/d PO until desired prothrombin time is reached
Maintenance dose of 2-30 mg/d depending on prothrombin time
PREPARATIONS:
Oral: 1 mg, 2.5 mg, and 5 mg tablet (as sodium salt)

10.4 ANTITHROMBOTICS (ANTIPLATELETS)

The primary purpose of anti-thrombotic agents is to prevent the formation of a
thrombus or a clot by inhibiting platelet aggregation.

ASPIRIN

It inhibits thrombus formation on the arterial side of the circulation by inhibiting
prostaglandin synthetase (cyclooxygenase) action, thus, preventing the synthesis
of the platelet-aggregating substance thromboxane A2. This inhibition is an
irreversible acetylation process. In blood vessel walls, the enzyme inhibition
prevents the synthesis of prostacyclin, which is a vasodilator, has anti-aggregating
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properties, and is thus potentially anti-thrombotic. The duration of effects brought
about by aspirin on the vascular tissue is generally shorter as compared to that
on the platelets. The difference may be explained by the fact that vascular cells
have the ability to regenerate prostacyclin in a few h but platelets are unable to
re-synthesise cyclo-oxygenase, which results in no new thromboxane A2 being
formed for about 24 h until more platelets are released by the bone marrow.
INDICATIONS:
1. Treatment of and prophylaxis for cardiovascular disease such as angina
pectoris or myocardial infarction
2. Treatment of acute ischemic stroke
3. Treatment of Kawasaki disease and antiphospholipid syndrome
4. Prevention of thromboembolism and adjunct treatment for peripheral
arterial thromboembolism
5. Use in preventing thrombotic complications associated with procedures
such as angioplasty and coronary bypass grafting
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE EFFECTS:
See Aspirin in Section 2.4 NSAIDS and Section 5.1.3.3 Antithrombotics under
Cardiovascular Drugs.
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
A: 40-80 mg/d as a single dose, once daily PO
CH: 3 mg/kg/d (max 40-80 mg/d) once daily PO
PREPARATION:
Oral: 80 mg and 325 mg tablet

Clopidogrel

It is a thienopyridine platelet aggregation inhibitor. It is an analogue of ticlopidine
and rapidly but incompletely absorbed (50%) after oral administration. It is a
prodrug and is extensively metabolized in the liver, mainly to the inactive carboxylic
acid derivative. The active metabolite appears to be a thiol derivative but has not
been identified in plasma. Clopidogrel and the carboxylic acid derivative are highly
protein bound. The drug and its metabolites are excreted in urine and in feces.
INDICATIONS:
1. Prophylaxis for thromboembolic events
2. Treatment of acute coronary syndromes, including unstable angina and
non-Q wave myocardial infarction
CONTRAINDICATIONS:
1. Known hypersensitivity to clopidogrel or other product components
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2.

Intracranial hemorrhage, peptic ulcer or other active pathological
bleeding

PRECAUTIONS:
1. Use with caution in any patient at risk of bleeding, those with active
hepatic disease and in patients taking medications that increase the risk
of bleeding, such as nonsteroidal anti-inflammatory agents or aspirin.
2. Discontinue clopidogrel 7 d prior to surgery or any event when a normal
platelet effect is needed.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
HEMATOLOGIC: purpura, prolonged bleeding time; CNS: headache, dizziness,
depression; RESPIRATORY: epistaxis, dyspnea, rhinitis, bronchitis, coughing;
CVS: edema, hypertension; GIT: abdominal pain, dyspepsia, diarrhea, nausea;
DERMATOLOGIC: rash, puritus; MUSCULOSKELETAL: arthralgia, back pain;
OTHERS: fatigue, hypercholesterolemia
DRUG INTERACTIONS:
Risk of bleeding is increased when the drug is used with anticoagulants, other
antiplatelets, and NSAIDs.
DOSAGE AND ADMINISTRATION:
A: For the prophylaxis of thromboembolic events: 75 mg once daily
For the management of acute coronary syndromes: 300-mg loading dose
followed by 75 mg once daily
CH: Drug is not approved for use in children
PREPARATION:
Oral: 75 mg tablet

Dipyridamole (2)

It is an adenosine reuptake inhibitor and phosphodiesterase inhibitor with
antiplatelet and vasodilating activity. Dipyridamole is incompletely absorbed
from the GIT with peak plasma concentrations occurring about 75 min after oral
administration. It is more than 90% bound to plasma proteins. It is metabolized in
the liver and mainly excreted as glucuronides in the bile. Excretion may be delayed
by enterohepatic recirculation. A small amount is excreted in the urine.
INDICATIONS:
1. Prophylaxis for thromboembolism following cardiac valve replacement
2. Management of stroke and myocardial infarction
3. Stress testing in patients with ischemic heart disease
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CONTRAINDICATION:
Known hypersensitivity to dipyridamole and any components of the product
PRECAUTIONS:
1. Use with caution in patients with hypotension, unstable angina, aortic
stenosis, recent myocardial infarction, heart failure or coagulation
disorders.
2. The drug should not be given IV to patients with arrhythmias, conduction
disorders, asthma, or history of bronchospasm.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea; CNS: headache, dizziness, faintness; CVS:
hypotension, chest pain, cardiac arrhythmias, DERMATOLOGIC: facial flushing,
rash; IMMUNOLOGIC: hypersensitivity reactions
DRUG INTERACTIONS:
1. It may enhance the actions of oral anticoagulants due to its antiplatelet
effect.
2. It may inhibit the uptake of fludarabine and may reduce its efficacy.
3. Drugs that increase gastric pH (e.g., antacids) may reduce absorption of
dipyridamole.
DOSAGE AND ADMINISTRATION:
As prophylaxis for thromboembolism following cardiac valve replacement:
A: 300-600 mg daily PO in div doses before meals
CH: 5 mg/kg PO daily in div doses
For the secondary prevention of stroke or transient ischemic attack (alone or
with aspirin): 200 mg twice daily
In echocardiography: 0.84 mg/kg IV over 10 min, followed by aminophylline
infusion
In myocardial perfusion imaging: 0.142 mg/kg/min (0.57 mg/kg total) IV over 4
min prior to thallium; maximum 60 mg
PREPARATIONS:
Oral: 25 mg, 50 mg, 75 mg tablet (preferably used in combination with
aspirin)

10.5 THROMBOLYTIC (FIBRINOLYTIC)

Fibrinolytic drugs lyse thrombi by catalyzing the formation of the serine protease
plasmin from its precursor zymogen plasminogen.

STREPTOKINASE (1)

It is a thrombolytic drug derived from various streptococci. It rapidly activates
endogenous plasminogen, indirectly by means of a streptokinase-plasminogen
588

complex, to plasmin. Streptokinase is given by IV or sometimes intra-arterial
infusion. The drug is not absorbed orally or rectally. Its duration of fibrinolytic effect
disappears within a few h, but the effect on coagulation may persist for 12-24 h. Its
elimination half-life is 83 min.
See Streptokinase in Section 5.1.3.4 Thrombolytic (Fibrinolytic)
INDICATIONS:
1. Treatment of thromboembolic disorders such as myocardial infarction,
peripheral arterial thromboembolism and venous thromboembolism
2. Used in clearing cannulas and shunts
3. Treatment of myocardial infarction used within 6 h post-incident
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Streptokinase in Section 5.1.3.4 Thrombolytic (Fibrinolytic)
DOSAGE AND ADMINISTRATION:
For acute myocardial infarction:
A: 1,500,000 IU infused over a h single dose
For the treatment of pulmonary embolism and other arteriovenous
occlusions:
A: Loading dose of normally 250,000 units infused IV over 30 min, followed by
infusion of a maintenance dose of 100,000 units/h for 24-72 h, depending
on the condition to be treated
CH (For arterial or venous thromboembolism): 2000 units/kg to be given IV,
followed by continuous infusion of 2000 units/kg/h for 6-12 h
For clearing of occluded catheters: 250,000 units in 2 mL is used to clear
occluded cannulas; 1000 units/mL, has been used to clear shunts of
occluding thrombi
PREPARATIONS:
Inj.: powder, 750,000 IU vial (IV infusion) and 1,500,000 IU vial (IV infusion)

Recombinant tissue plasminogen activator (rTPA) (1,2)

The recombinant plasminogen activator or altepase is a thrombolytic agent
produced by recombinant DNA synthesis in mammalian cell culture. It differs
from streptokinase in that it is fibrin specific. It requires fibrin as a cofactor to
activate plasminogen. Unlike streptokinase, it has a lower affinity for circulating
plasminogen, thereby avoiding proteolytic effects. The half-life is approximately 8
min. By bolus injection, and 46 min following 90-min infusions, steady state plasma
concentrations of 0.52-1.4 mcg/mL have been measured following.
INDICATIONS:
1. Treatment of thromboembolic disorders such as myocardial infarction and
venous thromboembolism
2. Treatment of acute massive pulmonary embolism and stroke
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3.

Used in clearing occluded catheters for restoration of function

CONTRAINDICATIONS:
1. Acute internal hemorrhage, including intracranial or subarachnoid
hemorrhage
2. History of recent cerebrovascular accidents
3. Recent (within two months) intracranial or intraspinal surgery or trauma
4. Intracranial neoplasm, arteriovenous malformation, or aneurysm
5. Severe uncontrolled hypertension
6. Known bleeding diathesis
7. Seizure occurring at the time of stroke
8. Known hypersensitivity to the drug or any components
PRECAUTIONS:
1. Use with caution in patients who are currently on oral anticoagulants.
2. Use with caution in patients who have significant liver impairment,
hemorrhagic ophthalmic conditions, subacute bacterial endocarditis, acute
pericarditis, recent GI or genitourinary bleeding, septic thrombophlebitis,
active menstrual bleeding, known or suspected catheter infection.
3. Bolus administration increases the risk of intracranial hemorrhage.
4. Use with caution in patients with advanced (> 75 yr) age.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
HEMATOLOGIC: bleeding, hematoma; IMMUNLOGIC: anaphylaxis (less
common than streptokinase)
DRUG INTERACTIONS:
1. The risk of bleeding increases with concurrent intake of anticoagulants,
and thrombolytic agents.
2. Heparin increases clearance of altepase.
3. Incompatibilities with IV administration have been reported between
altepase and dobutamine, dopamine, and heparin.
DOSAGE AND ADMINISTRATION:
For treatment of acute myocardial infarction: Total dose is 100 mg IV given as
soon as possible after the onset of symptoms over 1 ½ h or over 3 h; the
total dose should not exceed 1.5 mg/kg in patients weighing less than 65
kg
1½ h (if within 6 h of myocardial infarction): 15 mg as an IV bolus, then
0.75 mg/kg, up to a maximum of 50 mg, by IV infusion over 30 min,
followed by the remainder infused over the subsequent 60 min
3 h (if more than 6 h after myocardial infarction): 10 mg as an IV bolus,
then 50 mg by IV infusion over 1 h, followed by the remainder infused
over the subsequent 2 h.
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For treatment of pulmonary embolism: 10 mg IV bolus then followed by 90
mg as IV infusion over 2 h; total dose of 100 mg is given which should not
exceed 1.5 mg/kg in patients weighing less than 65 kg
For treatment of acute ischemic stroke (within 3 h of the onset of symptoms):
0.9 mg/kg IV up to a maximum total dose of 90 mg; 10% given as a bolus
for the first min and the rest over 60 min
For restoration of central venous line function:
A: 2 mg instilled into the catheter, repeated after 2 h if necessary; a total
dose of 4 mg should not be exceeded
CH (10-30 kg): 110% of the internal lumen volume of the catheter, but
should not exceed 2 mg, and may be repeated after 2 h if necessary
PREPARATION:
Inj: 1 mg/mL, 50 mL vial (IV infusion)

10.6 ANTI-FIBRINOLYTIC
Tranexamic acid

It is a synthetic agent which inhibits plasminogen activation to plasmin, the
fibrinolytic enzyme. In effect, tranexamic acid saturates the lysine binding sites of
human plasminogen, displacing plasminogen from the fibrin surface which results
in inhibition of fibrinolysis. It is 6 to 10 times more potent than aminocaproic acid.
Effective serum concentrations to achieve antifibrinolysis are 5-10 mcg/mL which
are achieved with recommended doses. It is rapidly absorbed from the GIT and
widely distributed throughout the body, diffuses across the placenta, and has been
detected in breast milk. Less than 10% of a dose is metabolized and the majority
is excreted in the urine mainly as the unchanged drug. The elimination half-life is
approximately 2 h.
INDICATIONS:
1. Prophylaxis and treatment of excessive hemorrhage after prostatectomy,
dental extraction, tonsillectomy, intrauterine device-induced menorrhagia,
and streptokinase overdose
2. Prophylaxis of hereditary angioedema
3. Treatment of GI hemorrhage, ulcerative colitis, epistaxis, ovarian
carcinoma
4. Adjunctive therapy in hemophilia
CONTRAINDICATIONS:
1. Disseminated intravascular coagulation (DIC)
2. Renal and ureteral bleeding
3. Cerebral ischemia, infarction, subarachnoid hemorrhage
4. Relative hypersensitivity to tranexamic acid
5. Active intravascular clotting process
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PRECAUTIONS:
1. It should be accompanied by heparin in DIC.
2. It should be withdrawn if patient complains of muscle pain, upper urinary
tract bleeding, hepatic, renal or cardiac disease.
3. Avoid rapid IV injection.
4. Use with caution in patients with renal impairment, transurethral
prostatectomy, cardiovascular and cerebrovascular diseases.
5. Take caution when given to patients who are on concomitant intake of
estrogens, thrombolytics and antifibrinolytic agents.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea; CVS: hypotension if given by rapid IV infusion;
DERMATOLOGIC: rash, pruritus; OTHERS: thrombosis, visual abnormalities
DRUG INTERACTIONS:
1. The potential for thrombus formation is increased by estrogens.
2. The action of antifibrinolytic agents is antagonized by thrombolytics.
3. The combination of chlorpromazine and tranexamic acid can result in
cerebral vasospasm and cerebral ischemia.
DOSAGE AND ADMINISTRATION:
A: 1-1.5 g, 2-4 x/d PO or 0.5-1.0 g 3x/d, IV; or
A and CH: 10 mg/kg IV immediately before surgery, then 25 mg/kg/dose PO,
3-4x/d for 2-8 d
PREPARATIONS:
Oral: 250 mg and 500 mg capsule, 500 mg tablet
Inj.: 100 mglmL, 2.5 mL and 5 mL ampul (IM,IV)
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11.0 BLOOD PRODUCTS AND BLOOD SUBSTITUTES
11.1 PLASMA EXPANDERS/SUBSTITUTES (COLLOIDS)

The plasma or volume expanders are used when it is important to maintain
or replace intravascular blood volume. If the replacement of formed elements is
not necessary, whole blood is usually not used for simple blood volume expansion
because of the problem of blood-borne diseases and the difficulties encountered
with its availability and the crossmatching procedures required to ensure
compatibility. Synthetic plasma substitutes are more advantageous in such cases
especially because they are less viscous, resulting in early improvement in the
microcirculation and subsequently reducing the risk of transmission of infection.
Plasma expanders are used to restore circulatory volume in shock, burns,
sepsis, hemorrhage and trauma. Both crystalloids (See Section 16, Solutions
Correcting Water, Electrolyte, Acid-Base and Caloric Disturbances) and colloid
solutions are used. At the concentrations used, the colloids discussed in this
section exert an osmotic pressure similar to that of the plasma proteins.

DEXTRAN, LOW MOLECULAR WEIGHT (dextran 40)
WARNING
1.
2.

Dextran is a potent antigen. A small percentage of individuals who
have never received dextran have antibodies to the polysaccharide
in the circulation due to dietary or bacterial polysacharrides.
Renal failure may occur in patients with dehydration due to increased
urinary viscosity.

Dextran is formed by the fermentation of sucrose by Leuconostoc mesenteroides,
a bacterium. It has suitable oncotic properties but no oxygen carrying capacity. In its
original form, it is a branched polysaccharide of about 200,000 glucose units bound
together through glucosidic linkages. There are two forms of dextran currently
available. The first has a molecular weight of 75,000 daltons and the other having
a molecular weight of only 40,000 daltons. The low-molecular weight dextran has
the advantage of correcting. hypovolemia and also improves microcirculation. It
minimizes the sludging of blood that may accompany shock.
Dextran 40 exerts a slightly higher colloid osmotic pressure than plasma
proteins. It therefore produces a greater expansion of plasma volume than
dextrans of a higher molecular weight even if the expansion may have a shorter
duration due to more rapid renal excretion. Dextran 40 also inhibits sludging or
RBC aggregation. It has a duration of action of 2-4 h.
After IV infusion, dextran 40 is slowly metabolized to glucose by the enzyme
dextranase. About 70% of a dose is excreted unchanged in the urine within 24 h. A
small amount is excreted into the GIT and eliminated in the feces.
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INDICATIONS:
1. Short-term plasma volume expansion in hypovolemia, shock, or near
shock states resulting in enhanced blood flow in the microcirculation
2. Prophylaxis for post-operative thromboembolic disorders (deep venous
thrombosis and pulmonary embolism) to improve blood flow
3. Treatment of thromboembolic disorders
4. As priming solution during extracorporeal circulation
5. Preangiography preparation
CONTRAINDICATIONS:
1. Patients with known hypersensitivity to dextran or any component
2. Renal disease with severe oliguria or anuria
3. Patients with marked cardiac decompensation
4. Patients with marked hemostatic defects (severe thrombocytopenia,
hypofibrinogenemia)
PRECAUTIONS:
1. Correct dehydration before infusion and give adequate fluids during
therapy.
2. Congestive heart failure (CHF)
3. Renal impairment
4. Chronic liver disease
5. Extract blood for various blood tests prior to initiating dextran therapy
6. No additive/drugs should be delivered via dextran.
7. Use dextran if solution is clear. Discard partially used containers.
PREGNANCY RISK CATEGORY: C
Safety for use during pregnancy has not been established. Use only when
clearly needed and when the potential benefits outweigh the potential hazards to
the fetus.
Exercise caution when dextran 40 is administered to a nursing woman. It is not
known whether the drug is excreted in breast milk.
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions (rash, pruritus, nasal congestion,
hypotension, bronchospasm; RENAL: increased urinary viscosity which may cause
oliguria or renal failure; HEMATOLOGIC: capillary oozing of wound surfaces;
RESPIRATORY: pleural effusion
Dextran 40 is less antigenic than Dextran 70.
DRUG INTERACTIONS:
Anticoagulant effect of heparin may be enhanced by dextran.
INTRAVENOUS INCOMPATIBILITIES: Ascorbic acid, chlortetracycline HCl,
phytonadione, protein hydrosylate.
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LABORATORY TESTS: interferes with the following determinations: blood
glucose, bilirubin, total protein; blood typing and crossmatching using enzyme
techniques
DOSAGE AND ADMINISTRATION:
Short term volume expansion (hypovolemia, shock, etc)
A: Total daily dose not to exceed 20 mL/kg/24 h; the first 10 mL/kg may be
given by rapid infusion at 20-40 mL/min. Thereafter, daily doses at 10 mL/
kg/d for up to 5 days only. Max infusion rate: 4 mL/min
CH: Total dose in first 24 h should not exceed 20 mL/kg; the first 10 mL/kg
may be given as IV infusion over 30-60 min. Thereafter, daily doses at 10
mL/kg/d for 5 days only at 2-4 mL/min.
IN: Total dose in first 24 h: NOT to exceed 5 mL/kg/24 h; the first 2.5 mL/kg
dose may be given as IV infusion over 30-60 min.
Presurgical Prophylaxis
A: 500 mL over 4 to 6 hours during or end of surgery and dose repeated next
day. Treatment may be continued in high risk patients on alternate days
for up to 10 days.
CH: 10 mL/kg BW as IV infusion
IN: 5 mL/kg BW as IV infusion
Treatment for Thromboembolic disorders
A: 500-1000 mL over 4-6 h on first day; then 500 mL over 4-6 h on the next day
and subsequent alternative days for not more than 10 days.
Priming solution for extracorporeal circulation
Dosage varies with volume of pump oxygenator employed. Generally 10-20
mL/kg are added to the perfusion circuit. Do not exceed 20 mL/kg.
For pre-angiography preparation
A: 10-15 mL/kg as IV infusion over 30 min.
PREPARATIONS:
Inj.: 10% dextran 40 in 0.9% sodium chloride, 500 mL bottle (IV infusion)
10% dextran 40 in 5% dextrose, 500 mL bottle (IV infusion)

Dextran, high molecular welght (dextran 70)

It is a glucose polymer in which the linkages between glucose units are almost
entirely of the α-1:6 type. Its average molecular weight is 63,000 to 77,000 (range
20,000-200,000).
Dextran 70 exerts a colloid osmotic pressure similar to that of plasma proteins.
Dextran 70 can temporarily improve BP, pulse rate, respiratory exchange and
renal function in patients with conditions such as shock or impending shock due to
burns, surgery, hemorrhage or trauma. Usually, dextran molecules below 50,000
molecular weight are excreted unchanged in the kidney while the remaining dextran
slowly diffuse across the capillary wall and are slowly metabolized to glucose at a
rate of 70-90 mg/kg/d. About 50% of dextran 70 is excreted unchanged in the urine
within 24 h. Dextran 70 has a duration of action of 12 h.
See also Low Molecular Weight Dextran
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INDICATIONS:
1. Short-term expansion of plasma volume in shock or impending shock
resulting from burns, surgery, hemorrhage or trauma when blood or blood
products are not available
2. Prevention of postoperative thromboembolic disorders
3. Rinsing and dilatation fluid to aid hysteroscopy.
CONTRAINDICATIONS:
1. Severe CHF
2. Bleeding disorders such as hypofibrinogenemia or thrombocytopenia
3. Renal failure
PRECAUTIONS:
1. Impaired renal function
2. Hemorrhage
3. Chronic liver disease
4. Those at risk of developing pulmonary edema or CHF. Central venous
pressure should be monitored during the initial period of infusion to detect
fluid overload.
5. Hematocrit should not be allowed to fall below 30%; probability of early
bleeding should be anticipated.
6. May interfere with blood grouping or cross-matching, determination of
glucose, bilirubin or protein in the urine; cross-matching should ideally be
taken before infusion.
7. Patients should be watched closely during the early part of the infusion
period, and the infusion stopped immediately if signs of anaphylactic
reactions appear.
8. Deficiency of coagulation factors should be corrected and fluid and
electrolyte balance maintained.
9. Dehydration should be corrected before or at least during dextran infusions,
in order to maintain an adequate urine flow.
10. No additives should be delivered via dextran 70.
11. Use solution only if clear. Discard partially used containers.
PREGNANCY RISK CATEGORY: C
Safety for use during pregnancy and lactation has not been established. Use
only when clearly indicated.
ADVERSE REACTIONS:
IMMUNOLOGIC: infusions of dextrans may occasionally produce
hypersensitivity reactions such as fever, nasal congestion, joint pains, urticaria,
hypotension, and bronchospasm. Severe anaphylactic reactions occur rarely
and may be fatal. Dextran-reactive antibodies may arise in response to dietary or
bacterial polysaccharides in patients who have not previously received dextran.
These reactions are treated symptomatically after withdrawal of the dextran.
GIT: nausea, vomiting
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Dextran 1 may be used to block the formation of dextran-reactive antibodies
and hence the hypersensitivity reactions. The time interval between administration
of clinical dextran and Dextran 1 should not exceed 15 min; if a longer period
elapses repeat Dextran 1. Administer 1-2 minutes before every IV clinical dextran
infusion. DO NOT give through IV set used to infuse clinical dextran. May give
through heparin lock.
DRUG INTERACTIONS: See dextran 40.
DOSAGE AND ADMINISTRATION:
For expansion of plasma volume: amount depends on severity of plasma loss
and/or type of surgical operation/procedure.
A: For blood loss: 500 mL IV infused at 20-40 mL per min. This may be followed
500 mL over 30-45 mins. A max dose of 20 mL/kg/d is recommend during
the 1st 24 h period and 10 mL/kg/d thereafter not exceeding 3 d.
For severe hemorrhage: a transfusion of whole blood may be necessary in
addition to dextran administration.
For burns: 3 L or more plus electrolytes over a few d.
IN, CH: Adjust to body weight or surface area not to exceed > 20 mL/kg.
NB: 15 mL/kg of 10% dextran in newborns, for shock and asphyxia.
For thromboembolic prophylaxis: A: 500 to 1000 mL over 4-6 h either during
or immediately after surgery and repeated q other d for no more than 14 d
after the operation.
For aid to hysteroscopy
A: 32% solution of dextran 70 is instilled by canula into the uterus at a dose
of 50 to 100 mL with a pressure of 100 torr and maintained at a pressure
less than 150 torr during examination as a rinsing and dilatation fluid to aid
hysteroscopy.
PREPARATIONS:
Inj.: 6% dextran 70 in 0.9% sodium chloride, 500 mL bottle (IV infusion)
6% dextran 70 in 5% dextrose, 500 mL bottle (IV infusion)

Hydroxyethyl starch (HES)
WARNING
1.
2.

Anaphylactic/anaphylactoid reaction have occurred.
Avoid use in neurosurgical patients.

Starches that are composed of more than 90% of amylopectin and that have
been etherified with hydroxyethyl groups; hexastarch has a higher degree of
etherification than pentastarch (MW 250,000). Hexastarch as normally used has
an weight average MW of about 450,000 (range 10,000 to >1 million).
After IV infusion the molecules with a molecular weight of less than 50,000
are readily excreted unchanged by the kidney; larger molecules are metabolized
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and eliminated more slowly. The rate of metabolism depends upon the size of the
molecule and the degree and position of etherification. The colloidal properties
of 6% HES approximate those of human serum albumin and when given by IV
infusion it produces plasma volume expansion slightly in excess of the infused
volume. Larger molecular weight fractions have a slower rate of metabolism and
thus, a longer duration of action. About 33% of a dose of high-molecular-weight
hexastarch and about 70% of a dose of medium-molecular-weight pentastarch is
excreted in the urine in 24 h.
INDICATIONS:
1. Management of hypovolemic shock or impending shock when blood or
blood products are not available.
2. Leucopheresis procedures to increase the yield of granulocytes
3. Used as priming solution in extracorporeal circulation
CONTRAINDICATIONS/PRECAUTIONS:
See Dextran 70
HES does not appear to have any interference with blood grouping and crossmatching of blood.
1. Use with caution in patients allergic to corn.
2. Safety and efficacy in infants and children have not been established.
3. Do not use if crystalline precipitate forms or is turbid/deep brown.
PREGNANCY RISK CATEGORY: C
Safety for use in pregnancy and lactation has not been established. Use only
when clearly indicated.
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions including anaphylactic reactions;
severe pruritus which may be prolonged (2 years) which is dose dependent and is
usually refractory to treatment
DOSAGE AND ADMINISTRATION:
Etherified starches are given IV as solutions in sodium chloride 0.9% or other
electrolytes; concentrations used are usually 6 or 10%, although 3%
solutions are also available.
A: Hypovolemic shock/impending shock
Usual doses: 500 to 1000 mL daily, infusion rate may be up to about 20 mL/
kg/h in hemorrhagic shock. Total daily dose should not exceed 1.2/kg or
90 g (1,500 mL)
CH: 10 mL/kg/dose . Total daily dose should not exceed 20 mL/kg
For leucopheresis procedures: 250 to 700 mL may be added to venous blood
in the ratio 1 part to at least 8 parts of whole blood; up to 2 such procedures
per wk and a total of 7 to 10 have been reported to be safe
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PREPARATION:
Inj.: 6% solution, 250 mL and 500 mL bottle (IV infusion)
10% solution, 250 mL and 500 mL bottle (IV infusion)

Modified fluid gelatin (polymerisate of degraded succinylated gelatin)

It is obtained by the partial hydrolysis of collagen derived from the skin, white
connective tissue, and bones of animals. Gelatin derived from an acid-treated
precursor is known as Type A with a pH 7-9 and gelatin derived from an alkalitreated precursor is known as Type B, pH 4.7 to pH 5.
Following infusion of modified fluid gelatin (succinylated gelatin), 75% of the
dose is excreted in the urine in 24 h. The half-life is about 4 h.
INDICATIONS:
1. As a plasma volume expander in hypovolemic shock due to traumatic
injury in adults
2. As a vehicle for injections: Pitkin’s Menstruum, which consists of gelatin,
glucose, and acetic acid, has been used in a modified form for heparin
while hydrolyzed gelatin has been used for corticotropin.
CONTRAINDICATIONS/PRECAUTIONS:
See Dextran 70.
1. Not recommended in children, infants, neonates.
2. There does not appear to be any interference with blood grouping and
cross-matching of blood.
3. Transient increase in bleeding time can occur during IV infusion.
PREGNANCY RISK CATEGORY: C
Safety for use in pregnancy and lactation has not been established. Use only
when clearly indicated and benefits outweigh the risks.
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions including anaphylactic reactions
have occurred after the infusion of gelatin or its derivatives. Rapid infusion of gelatin
derivatives may directly stimulate the release of histamine and other vasoactive
substances.
DRUG INTERACTION:
A white precipitate was formed immediately when vancomycin injection was
administered through a given set containing modified fluid gelatin solution.
DOSAGE AND ADMINISTRATION:
A: As plasma volume expander: A 4% solution of a modified fluid gelatin
(succinylated gelatin) has been infused in doses of 500 to 1000 mL over
1-2 h (60-120 min).
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PREPARATIONS:
Inj: 3% and 4% solution, 500 mL bottle (IV infusion)

Polygeline

Polygeline is a polymer prepared by cross-linking polypeptides derived from
denatured gelatin with a di-isocyanate to form urea bridges with an average
molecular weight of 30,000. Like gelatin, polygeline is excreted mainly in the urine.
The half-life is about 5 h.
INDICATIONS:
1. Plasma volume expander used as a 3.5% solution with electrolytes in the
management of hypovolemic shock; up to 1500 mL of blood loss can be
replaced by polygeline alone. Patients losing greater volumes of blood will
require blood transfusion as well as plasma expanders.
2. Used in extracorporeal perfusion fluids, and as a perfusion fluid for isolated
organs
3. As fluid replacement in plasma exchange
4. As a carrier solution for insulin.
PRECAUTIONS:
1. The manufacturer recommends that prophylaxis with histamine H1- and
H2-antagonists should be given to patients with known allergic conditions
such as asthma. Similar advice has been offered for patients undergoing
anesthesia and receiving polygeline following findings of an increased
incidence of severe histamine-related reactions in such patients.
2. Polygeline preparations contain calcium ions and therefore should be used
with caution in patients being treated with cardiac glycosides.
3. In patients with end-stage renal failure, the mean half-life of the elimination
phase is prolonged to 16.4 h compared with 8.4 h in those with adequate
renal function
PREGNANCY RISK CATEGORY: C
Safety for use in pregnancy and lactation has not been established. Use only
when clearly indicated and benefits outweigh the risks.
ADVERSE REACTIONS:
See Modified fluid gelatin.
DRUG INTERACTIONS:
IV preparations of polygeline contain calcium ions and are incompatible with
citrated blood.
DOSAGE AND ADMINISTRATION:
A: For shock: The rate of infusion depends on the condition of the patient and
does not normally exceed 500 mL in 60 min although it may be greater in
emergencies. Initial doses for hypovolemic shock usually consist of 500
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to 1000 mL
A: For plasma exchange: up to 2 L of polygeline may be given as sole
replacement fluid.
PREPARATION:
Inj.: 3.5% colloidal solution, 500 mL bottle (IV infusion)

11.2 PLASMA FRACTIONS FOR SPECIFIC USES

(All plasma fractions should comply with the WHO requirements for the
Collection, Processing and Quality Control of Human Blood and Blood Products)

ALBUMIN, HUMAN (1, 2)

A sterile, nonpyrogenic, preparation of serum albumin obtained by fractionating
material (blood, plasma, serum, or placentas) from healthy human donors, the
source material being tested for the absence of hepatitis B surface antigen. It is
made by a process that yields a product that is safe for IV use. It contains 4, 5, 20,
or 25% of serum albumin, and not less than 96% of the total protein is albumin.
The solution may be isotonic containing 4-5% protein. IV administration of
human albumin solutions causes a shift of fluid from the interstitial spaces into
the circulation and a slight increase in plasma protein concentrations. Although
albumin contains some amino acids, it provides only modest nutritive effect.
Albumin solutions therefore, should not be used for parenteral nutrition.
The albumin fraction of human blood has two main functions: maintenance
of plasma colloid osmotic pressure and carrier of intermediate metabolites in the
transport and exchange of tissue products. It compromises 50-60% of the plasma
proteins and provides 70-80% of their colloid osmotic pressure. Twenty five grams
of albumin is the osmotic equivalent of approximately 2 units (500 mL) of fresh
frozen plasma. In normal individuals with normal blood volume it usually lasts only
a few hours. The half-life of albumin is 15-20 days with a turn over of 15g/day.
There is no evidence that normal serum human albumin interferes with normal
coagulation mechanisms.
INDICATIONS:
Based on type of albumin solutions:
A. Isotonic solutions (4.5 to 5%)
1. Acute or subacute loss of plasma volume e.g., in burns, pancreatitis,
trauma and complications of surgery, plasma exchange
2. Preoperative dilution of the blood in cardiopulmonary bypass
B. Concentrated solutions (20-25%)
1. Severe hypoalbuminemia associated with low plasma volume and
generalized edema where salt and water restriction with plasma volume
are required
2. Adjunct in the treatment of hyperbilirubinemia by exchange transfusion
in the newborn
3. Short-term management in hepatic disease and in diuretic resistant
patients with nephrotic syndrome
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4.
5.

Adult respiratory distress syndrome (ARDS)
Resuspension of large volumes of previously frozen or washed RBCs
prior to administration to prevent hypoproteinemia
C. Macroaggregates of albumin labeled with technetium-99 used as
radiopharmaceuticals in scanning of the heart, lung, liver, spleen, bone marrow. Gasfilled albumin microspheres are used to enhance cardiac ultrasound imaging.
CONTRAINDICATIONS:
1. Severe anemia
2. CHF
3. Known hypersensitivity to commercially available albumin solutions
PRECAUTIONS:
1. In diminished cardiac reserve due to danger of circulatory overload and
pulmonary edema. Administer slowly to avoid rapid rise in BP and cardiac
failure and monitor cardiovascular and respiratory function.
2. Do not administer albumin to burn patients for the first 24 hours after the
burn.
3. All commercially available human albumin preparations have 130-160
mEq/L of sodium so caution must be taken in sodium-restricted patients.
4. Correct dehydration when administering concentrated solution.
5. Injured or postoperative patients should be observed carefully following
the administration of albumin as the rise in blood pressure may result in
bleeding from previously undetected sites.
6. Albumin solutions may contain appreciable amounts of aluminum resulting
in aluminum toxicity when renal function is impaired ( patients undergoing
dialysis and premature infants).
7. DO NOT freeze . Store at room temperature not exceeding 86°F.
8. A 5% human albumin may be prepared by diluting 25% human albumin
with normal saline or D5W. DO NOT use sterile water for diluting albumin
solution. Fatal hypotonic hemolysis can occur.
9. Use within 4 hours after opening. Do not use if turbid or contains a
deposit.
PREGNANCY RISK CATEGORY: C
Use only when clearly needed and when the potential benefits outweigh the
hazards to the fetus
ADVERSE REACTIONS:
Adverse reactions to albumin infusion occur rarely.
GIT: nausea and vomiting, increased salivation; IMMUNOLOGIC: allergic
reactions including severe anaphylactic shock; CVS: rapid increases in circulatory
volume can cause vascular overload, hemodilution, congestive heart failure,
tachycardia, hypertension and pulmonary edema. Solutions containing albumin
20 or 25% are hyperosmotic and draw fluid from the extravascular compartment
resulting in 3.5 volumes of additional fluid into the circulation within 15 minutes
resulting in hemodilution. OTHERS: febrile reactions
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DRUG INTERACTION:
Incompatible with protein hydrolysate in solution.
Laboratory interaction:
False elevations of serum alkaline phosphatase concentration following
infusion of albumin from human placental sources
DOSAGE AND ADMINISTRATION:
For Shock (5% Albumin):
A: 500 mL initially by IV infusion (within 90 min); may be repeated depending
on patient’s condition at 1-2 mL/min. Do not exceed 250 g in 48h.
NB: 0.25-0.5 g/kg/dose (5-10 mL/kg/dose) at rate of 0.125 to 0.25 mL/min
IN, CH: 0.5-1.0 g/kg (10-20 mL/kg/dose) at 0.25-0.5 mL/min.
Max 6 g/kg/d
For hypoproteinemia (25% albumin):
A: 1,000 to 1,500 mL by IV infusion daily at a max rate of 50-100 mL/min.
NB, IN ,CH: 0.5-1.0 g/kg/dose. May be repeated every 1-2 d. Max rate: 1
mL/min
For burns: (5% albumin) Dose depends on extent of burn
A: 2-3 g/d.
NB, IN, CH: 1.5 g/kg/d
For hyperbilirubinemia (25% albumin):
NB, IN: 1 g/kg ( 4 mL/ kg) given IV infusion 1-2 h before transfusion.
For nephrotic syndrome (25% albumin) - given for 7-10 days with concurrent
loop diuretic
A: 12.5-50 g/d in 3-4 div. doses
IN, CH: 0.5-1.0 g/kg/dose
For erythrocyte resuspension (25% albumin):
About 25 g of albumin per liter of erythrocytes (isotonic suspension of wash
red cells) added immediately prior to transfusion
In renal dialysis:
A: Usual volume administered is 100 mL (25% albumin). Avoid fluid overload
with salt solutions.
PREPARATIONS:
Inj.: 20%, 50 mL and 100 mL bottle (IV, IV infusion)
25%, 50 mL and 100 mL bottle (IV, IV infusion)

FACTOR VIII CONCENTRATE (1, 2)

Antihemophilic Factor (Human) is a sterile lyophilized powder with factor
VIII fraction from pooled human venous plasma. It also contains von Willebrand
factor, a mediator in platelet aggregation and a carrier for factor VIII. Its potency
is expressed in terms of antihemophilic factor units (AFU) with a 1:1 equivalence
to the WHO International Unit (IU). Factor VIII is essential for blood clotting and
the maintenance of effective hemostasis. It acts as a co-factor in the intrinsic
blood coagulation pathway, with factor IX (Christmas) in the activation of factor
X (Stewart-Prower) to factor Xa. Factor Xa, in the presence of activated factor V,
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negatively charged phospholipids and calcium, converts prothrombin to thrombin.
Thrombin then converts fibrinogen to fibrin forming a clot. Normal hemostasis in
humans requires at least 25-30% plasma factor VIII activity. AHF is rapidly cleared
from plasma after IV administration and has a biogical half-life 10-18 h. AHF does
not readily cross the placenta. The average factor VIII activity in healthy individuals
is 100%.
INDICATIONS:
1. Prevention and control of hemorrhagic episodes in individuals with
hemophilia A (classic) where a deficiency of the factor has been
demonstrated.
2. Von Willebrand’s disease.
PRECAUTIONS:
1. Transmission of some viral infections (Hepatitis B and C and HIV); active
immunization of all hemophilic children against Hepatitis A and B viruses
is advised.
2. Some patients develop antibodies to factor VIII and, although large doses
of preparations of both factor VIII and factor IX or porcine or highly purified
factor VIII concentrates may be effective in the management of such
patients, some patients remain resistant to treatment unless treated also
with anti-inhibitor coagulant complex.
PREGNANCY RISK CATEGORY: C
Safety for use during pregnancy has not been established. Use only if clearly
needed.
ADVERSE REACTIONS:
HEMATOLOGIC: intravascular hemolysis in patients with blood groups A, B
and AB with high doses; also massive doses of some preparations may produce
hyperfibrinogenemia. Such risks should be reduced with more highly purified
preparations; IMMUNOLOGIC: hypersensitivity reactions (erythema, urticaria and
bronchospasm). Chills, urticaria, and fever experienced by some patients may be
allergic manifestations; CNS: headache, somnolence, lethargy
DOSAGE AND ADMINISTRATION:
Suggested formula to calculate the approximate required dose:
Units required = weight (kg) x 0.5 x % desired factor VIII increase (of normal)
For mild hemorrhage: 20-30% of normal (10 IU/kg IV infusion)
For moderate hemorrhage: 30-50% of normal (15-25 IU/kg IV)
For severe hemorrhage and major surgery (given 1 h prior to the procedure in
surgery): 80-100% of normal. Initial dose: 40-50 IU/kg and maintenance
dose of 20-25 IU/kg every 8-12 h
For spontaneous bleeding episodes in hemophiliacs: 50-100 units/kg IV
q8-12h until clear signs of improvement
For prophylaxis in severe hemophilia A, doses of 10-50 units/kg q 2-3 d, as
required, may be used.
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In patients with inhibitory antibodies to human factor VIII, a porcine factor VIII
preparation may be used in doses of 25-100 units/kg depending upon the
severity of the hemorrhage.
Cryoprecipitate is an alternative source of clotting factors and contains factor
VIII, factor XIII, von Willebrand’s factor, fibrinogen, and fibronectin.
Some factor VIII concentrates also contain von Willebrand’s factor and these
preparations or cryoprecipitate may be used in the management of von
Willebrand’s disease. Commercial very highly purified and recombinant
factor VIII preparations do not contain appreciable amounts of von
Willebrand’s factor and are thus ineffective.
PREPARATION:
Inj.: lyophilized powder, 100 IU/g vial + diluent (IV)

FACTOR IX COMPLEX CONCENTRATE (Coagulation factors II, VII, IX,
X) concentrate (1, 2)

Also known as Anti-inhibitor Coagulant Complex; also called activated
prothrombin complex concentrate (APCC) and contains precursor and activated
forms of blood coagulation factors II, VII, IX and X prepared from pooled
human venous plasma. It is able to temporarily reestablish hemostasis in
patients with hemophilia A who have antihemophilic factor inhibitors through a
presently undetermined mechanism. It is believed to bypass the inhibitor. The
pharmacokinetics of the product is cleared rapidly from the serum in two phases:
Half life of first phase is 4-6 h and terminal half life of 22.5 h.
INDICATIONS:
1. Control of bleeding in patients with factor IX deficiency or Hemophilia B
(Christmas disease)
2. Bleeding due to deficiency of Factors II, VII, IX, and X and preparation of
such patients for surgery.
3. Prevention/control of bleeding in hemophilia A patients with inhibitors to
factor VIII
CONTRAINDICATIONS:
1. Liver disease
2. DIC without prior heparin treatment or fibrinolysis
PRECAUTIONS:
1. Risk of hepatitis. Active immunization of all hemophiliac children against
Hepatitis A and B viruses is advised.
2. Transmission of some viral infections (HIV).
3. Antibodies to factor IX may develop rarely.
4. Administer within 3 hours after reconstitution. Do not refrigerate after
reconstitution.
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PREGNANCY RISK CATEGORY: C
Give to a pregnant woman only when clearly indicated.
ADVERSE REACTIONS:
CVS: in high doses, may provoke a myocardial infarction; thromboembolism,
DIC, tightness in the chest and neck; IMMUNOLOGIC: anaphylaxis (rare but may
be fatal), hypersensitivity reactions manifested by chills, fever and urticaria; CNS:
lethargy, headache; OTHERS: transient chest discomfort, nausea, vomiting, and
flushing particularly after rapid administration
Intravascular coagulation and thrombosis have been reported, mainly in patients
with liver disease. Nephrotic syndrome following attempted immune tolerance
induction in hemophiliac A patients with history of severe allergic reactions to factor
IX and presence of Factor IX inhibitors.
DOSAGE AND ADMINISTRATION:
Varies depending on the preparation
For mild hemorrhage - raise factor IX to 5-10% of normal
For serious hemorrhage and minor surgery - 15-30% of normal initial dose:
15-75 units/kg; maintenance dose: 7-75 units/kg div q12h
CH and A: 25-50 units/kg/dose; may be higher in special cases q24h or more
PREPARATION:
Inj.: 100 IU/mL, 5 mL and 10 mL vial (IV)
lyophilized powder, 500 IU vial + diluent (IV)

References
1. Hardman JG, Limbird LE, Goodman Gilman A (eds).Goodman and Gillman’s
Pharmacologic Basis of Therapeutics, 11th edition
2. Katzung, B. Basic and Clinical Pharmacology 8th edition
3. Mehta DK. British National Formulary. London, UK. Pharmaceutical Press,
2004.
4. Parfitt K (ed). Martindale The Complete Drug Reference, 32nd ed, London,
Pharmaceutical Press, 1999.
5. Philippine National Drug Formulary: Essential Drugs Monographs, 2nd edition.
1997.
6. Reynolds JEF. Martindale, The Extra Phamacopoeia, 31st edition. London,
Pharmaceutical Society, 1996.
607

12.0 ANTIDOTES
An antidote is a therapeutic substance administered to counteract the adverse
effects of a specified toxicant (International Programme on Chemical Safety’s
definition).

12.1 GENERAL ANTIDOTES

General antidotes are dispositional antidotes that alter the absorption,
metabolism, distribution and excretion of toxicants such that the concentration and/
or duration of the toxicants at the target organ is diminished.

ACTIVATED CHARCOAL, USP

It is a fine, odorless, tasteless black powder, free from grittiness prepared
from carbonization of organic matter. The maximum amount of drug adsorbed
by activated charcoal is about 100 to 1000 mg/g charcoal. Its effectiveness is
time-dependent with greatest benefit observed when administered within one hour
of poison ingestion. Its administration may be considered more than one hour
after ingestion, especially in poisoning with modified-release preparation or anticholinergic agents. It may cause constipation or even colonic impaction if a large
dose is used or after repeated dosing (usually greater than 6 doses) for several
days.
INDICATIONS:
1. Adsorption of potentially toxic amount of a large number of poisons except
ethanol, cyanide, iron, lithium, metals, methanol, petroleum distillates
2. Serial activated charcoal lavage for drugs that decrease gastrointestinal
motility (e.g., anticholinergics), sustained-release agents and medicines
that are poorly or erratically absorbed when taken in overdose (e.g.,
phenytoin)
3. Gut dialysis of drugs (barbiturates, theophylline, aspirin, phenytoin,
atenolol) that are capable of diffusing across the mucous membranes of
the gastrointestinal tract, adsorbing to the charcoal and eventually being
excreted in the stools
4. Multiple dose activated charcoal slurry to interrupt
enterohepatic
recirculation of drugs (e.g., carbamazepine, paracetamol, phenobarbital,
phenothiazines, phenytoin, theophylline, tricyclic antidepressants) or
chemicals (e.g., organochlorines, coumatetralyl)
5. Prevention of enteral absorption of endogenous porphyrins in patients with
congenital erythropoietic porphyria with photostimulation
6. Protective effect against toxic gases in respirators
7. Charcoal hemoperfusion when coated with biocompatible polymers
CONTRAINDICATIONS:
1. Ingestion of strong acids or alkalis, organic solvents
2. Gastrointestinal tract not anatomically intact
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3.
4.

Unprotected airway
Not generally recommended in children < 1 yr of age

PRECAUTIONS:
1. It must be administered as a slurry (thick suspension). If suspension is
diluted, the adsorbing capacity decreases.
2. Aspiration precautions should be observed since charcoal may produce
vomiting.
3. Activated charcoal may adsorb maintenance medications which poses
additional risk on patient to exacerbation of concomitant illnesses.
4. Activated charcoal should not be administered with food since food
decreases its efficacy.
5. Patients who are on serial activated charcoal administration should be
well-hydrated to correct fluid and electrolyte losses.
6. Ensure that patients regularly move their bowels when receiving multiple
dosing of activated charcoal.
7. When given orally, smallest dose of activated charcoal should be given
slowly to avoid vomiting.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: vomiting which is influenced by rate and volume of administration,
diarrhea, constipation and intestinal obstruction, especially after cessation of
multiple dosing, inspissation of charcoal in the gut (in multiple dosing of charcoal);
RESPIRATORY: aspiration; HEMATOLOGIC: decreased in platelet count, white
blood cell count, clotting factors; OTHERS: decreased in calcium, urea, creatinine,
urate when charcoal is used in hemoperfusion, deficiency of Vitamins B12, D and
folic acid when used on a long term basis
DRUG INTERACTIONS:
Food especially milk, ice cream or sherbet decreases the adsorptive capacity
of activated charcoal.
DOSAGE AND ADMINISTRATION:
For adsorption of poison in the gastrointestinal tract in acute poisoning, the
optimum dose is a ratio of 10 parts charcoal to 1 part poison.
Single dose:
A: 50-100 g in 100-200 mL tap or distilled water as slurry, PO or per NGT
CH (1-12 years old): 25-50 g in 50-100 mL tap or distilled water as slurry, PO
or per NGT
IN: 0.5-1 g/kg in tap or distilled water as a 1:2 or 1:3 dilution, PO or per NGT
For oral administration, any of the following may be added to improve palatability
without loss of efficacy: saccharin, fructose, 70% sorbitol followed with
sodium sulfate cathartic.
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Multiple doses: End points for repeat dose charcoal therapy include clinical
improvement and decreasing serum/urinary drug level; usual empiric
duration: 24-48 h
A: 20-60 g slurry/dose q2-6h, PO or per NGT for 48-72 h or until clinical
observations and serum drug concentrations have reached subtherapeutic
level
CH (1-12 years old):20-60 g slurry/dose q2-6h, PO or per NGT
IN: 0.5-1 g/kg q4-6h
For charcoal hemoperfusion (with biocompatible polymer coating)
A and CH: 2 h hemoperfusion is as effective as an 8 h hemodialysis
For interruption of enteral absorption of porphyrin:
A: 30 g q3h for 36 h, PO
For chronic therapy (up to 9 mo): 60 g 3x/d, PO
PREPARATION:
Oral: powder, USP grade given as slurry

LORAZEPAM (for drug-induced seizures)

It is an intermediate-acting benzodiazepine with an elimination half life of 1020 hours. It is the drug of choice for the control of seizures and acute behavioral
disturbance caused by toxicants. It is also effective in the treatment of withdrawal
from alcohol, barbiturate and benzodiazepine. The absorption profile after IM and
oral administration is similar with 90% bioavailability and peak plasma concentration
after 2 hours. Lorazepam has a longer duration of action (12-24 h) with less
hepatotoxic effects.
INDICATIONS:
1. Control of drug-induced seizures including status epilepticus
2. Control of behavioral changes, agitations
3. Premedication
CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK CATEGORY/
ADVERSE REACTIONS/DRUG INTERACTIONS/DOSAGE AND
ADMINISTRATION:
See Section 1.2 Anticonvulsants/Antiepileptics under Section 1.0 Drugs acting
on the nervous system
PREPARATION:
Inj.: 4 mg/mL, 1 mL ampul (IM, IV)
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SODIUM SULFATE
WARNING
Diarrhea with repeated use can result in shock or hypernatremia in the
mother and can adversely affect the fetus.
It is a white crystalline powder or large, colorless, odorless, transparent
crystal, efflorescent in dry air, partially dissolves in its own water of crystallization
at about 33°C, freely soluble in water and in glycerol, insoluble in alcohol and not
adsorbed by activated charcoal. It is poorly absorbed from the gastro-intestinal
tract but retains water in the intestinal lumen. As a saline cathartic, it acts by altering
the physico-chemical factors within the intestinal lumen, thereby decreasing time
available for systemic absorption and promoting rapid passage of a poison through
the gastrointestinal tract. It has also been found to increase gastrointestinal motility
by stimulating gastrointestinal hormones or acting on the myenteric plexus and
other gastrointestinal nerves. The bowel evacuation usually occurs within 1-4 h.
INDICATIONS:
1. In acutely poisoned patients following single or repeated activated charcoal
slurry to prevent inspissation /bowel obstruction
2. For prompt bowel evacuation before investigational procedure or surgery
CONTRAINDICATIONS:
1. Ingestion of caustic or corrosive poisons
2. Absent bowel sounds/paralytic ileus
3. Recent abdominal trauma
4. Recent bowel surgery
5. Intestinal obstruction or intestinal perforation
6. Ingestion of corrosive substances
7. Severe fluid and electrolyte imbalances/dehydration
8. Extremes of age
9. Patients with congestive heart failure, severe hypertension and renal
failure
PRECAUTIONS:
Fluids and electrolytes, frequency and volume of bowel movement should be
monitored regularly. The patients must be well-hydrated especially in pediatric and
elderly patients.
ADVERSE REACTIONS:
GIT: abdominal cramps, nausea, vomiting, diarrhea; CVS: transient hypotension; METABOLIC: dehydration, hypernatremia
PREGNANCY RISK CATEGORY: C
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DOSAGE AND ADMINISTRATION:
A: 15-30 g in 250 mL of water, PO
CH: 250 mg/kg as a 10% solution, PO
A second dose may be given if no bowel movement occurs within 1 h after
dosing
PREPARATION:
Oral: powder, USP grade

12.2 SPECIFIC ANTIDOTES/ANTAGONISTS
ACETYLCYSTEiNE
WARNING
Anaphylactoid reactions occur during 1st phase of n-acetylcysteine
administration which necessitates close monitoring.
N-Acetylcysteine (N-Ac) is a derivative of l-cysteine, a naturally occurring
amino acid, important in the synthesis of glutathione. It prevents the binding of
n-acetylparabenzoquinone imine (NAPQI), the toxic metabolite of paracetamol,
to hepatocytes by acting as a precursor in the production of glutathione, by
acting intracellularly as a glutathione substitute, directly binding to NAPQI and
by enhancing the reduction of NAPQI to non-toxic metabolites. It also serves as
an antioxidant and modifies the toxicant-induced inflammatory response that can
lead to liver and renal failure. Intravenous administration may cause anaphylactoid
reaction occurrence of which is noted to be dose and rate-limited. It is effective
when administered within 24 hours of paracetamol ingestion.
INDICATIONS:
1. Poisoning caused by paracetamol, carbon tetrachloride, chloroform, penny
royal, arsenic/mercury/nickel inhalation, zinc phosphide, and yellow
phosphorus (“watusi” or dancing firecracker)
2. Useful in doxorubicin-induced cardiotoxicity and cyclophosphamideinduced cystitis
3. Prophylaxis against sulfur mustard
CONTRAINDICATIONS:
1. Do not administer orally in patients with esophageal varices and peptic
ulcers because of the risk of upper gastrointestinal bleeding.
2. Known hypersensitivity to acetylcysteine
PRECAUTIONS:
1. Rapid IV infusion of the antidote, especially during the first phase of
administration, should be avoided to prevent occurrence of anaphylactoid
reaction.
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2.

3.
4.
5.

Diphenhydramine can be given prior to administration of the first phase,
especially in patients with history of allergies to food or drugs. Epinephrine
or antihistaminic drugs should be available while on acetylcysteine
infusion
Observe caution in asthmatics and elderly when given as nebulization.
Caution in interpreting liver function tests while on acetylcysteine infusion
since the elevation of liver enzymes and prolongation of prothrombin time
can be antidote-induced.
Total fluid requirement should be computed while on acetylcysteine
administration to avoid fluid overload, especially in children weighing less
than 10 kg.

PREGNANCY RISK CATEGORY: B
There is no evidence for teratogenicity. The use of the drug in paracetamol
overdose (and other proven indications) is considered beneficial to both mother and
developing fetus.
ADVERSE REACTIONS:
GIT: vomiting (especially when given orally), nausea; IMMUNOLOGIC:
anaphylactoid reactions, especially when given IV, manifesting as rash or
pruritus, flushing, angioedema, tachycardia, bronchospasm and hypotension;
RESPIRATORY: cough, hemoptysis, rhinorrhea, especially when given as
nebulization; OTHERS: coagulopathy, local irritation
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Amphotericin B, ampicillin sodium, erythromycin lactobionate; incompatible
with NSS and other IV fluids except glucose 5%.
DRUG INTERACTION:
Reduction of available acetylcysteine by activated charcoal may not be of
clinical importance since current dosage has built-in safety margin.
DOSAGE AND ADMINISTRATION:
The drug is most effective when given immediately and within 8 h of acute
paracetamol poisoning and for hepatic failure following delayed presentation
(>24 h) of paracetamol overdose.
Oral Route:
Initial dose: 140 mg/kg PO
Subsequent doses: 70 mg/kg q4h for 17 more doses lasting for a full
course of 3 d
Mix the drug in tomato, grape, citrus juice as a 5% solution to mask the
unpleasant odor.
If vomiting occurs within 1 h of dosing, repeat the administration. Insert
nasogastric tube if repeated emesis occurs.
The diluted solution should always be freshly prepared and utilized within
1 h. The undiluted solution in opened vials can be stored in refrigerator
for 96 h and retain its potency.
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IV Route:
Phase I: 150 mg/kg initial dose in 200 mL of 5% dextrose over
30 min-1 h
Phase II: 50 mg/kg in 500 mL D5W over 4 h
Phase III: 100 mg/kg in 1000 mL D5W over 16 h
Adjust volume of diluting fluids in infants and children to prevent volume
overload.
PREPARATION:
Oral: 600 mg effervescent tablet
100 mg and 200 mg sachet
100 mg/5 mL granules for suspension, 150 mL
Inj.: 200 mg/mL, 10 mL ampul (IV infusion)
200 mg/mL, 15 mL bottle (IV infusion)

ALCOHOL, ETHYL

Ethanol is rapidly absorbed from the gastro-intestinal tract and peak level
is obtained in 30-60 min. It is a competitive inhibitor of alcohol dehydrogenase,
thereby, decreasing the formation of toxic metabolites and metabolic acidosis
in methanol and ethylene glycol poisoning. It has a nine-fold affinity for alcohol
dehydrogenase than methanol, thus preventing the conversion of methanol to
formaldehyde which is rapidly metabolized to formic acid. Formaldehyde is highly
reactive and 33 x more toxic than methanol while formic acid is 6 x more toxic
than formaldehyde and is considered to be the major toxin. On the other hand,
ethanol has 100-fold greater affinity for alcohol dehydrogenase than ethylene
glycol, thus preventing the metabolism of ethylene glycol to glycoaldehyde which is
subsequently rapidly oxidized to glycolate and further to glyoxylic acid. Glycolate is
considered as the major toxic metabolite of ethylene glycol. The prolonged half-life
of methanol and ethylene glycol following ethanol blocking allows time for excretion
of the unchanged chemicals.
INDICATION:
Antidote for methanol and ethylene glycol poisoning
CONTRAINDICATIQNS:
1. Concurrent administration of CNS depressants or of drugs causing
disulfiram-like reactions (e.g., metronidazole, chlorpropamide)
2. Combined severe liver and kidney dysfunction
PRECAUTIONS:
1. Blood ethanol level should be monitored not to exceed 1.5 mg/mL,
preferably at 1 mg/mL (20 mmol/L).
2. Monitor blood glucose throughout the treatment period to avoid
hypoglycemia.
3. Hemodialysis should be instituted to facilitate elimination of methanol if
blood methanol is 50 mg/mL. Peritoneal dialysis has no role.
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4.
5.

If absolute alcohol is used in compounding the IV solution, a 0.22 micron
filter should be used with the IV set to limit particulates.
Avoid extravasation during IV administration.

PREGNANCY RISK CATEGORY: D
Ethanol should be used if the potential benefits outweigh the risks since ethanol
crosses the placenta and enters fetal circulation. It reduces uterine contractions
and may slow or stop labor.
Chronic overuse in pregnancy is associated with birth defects known as fetal
alcohol syndrome.
Risk Category X if used for prolonged period or in high doses at term
ADVERSE REACTIONS:
CNS: depression, convulsions; METABOLIC: hypoglycemia, severe acidosis;
GIT: nausea, vomiting, abdominal pain; CVS: hypotension, palpitations, congestive
heart failure; RESPIRATORY: depression, apnea, bronchial irritation
DRUG INTERACTIONS:
1. Acute alcohol ingestion enhances CNS depression with opioid analgesics,
anti-anxiety drugs, antidepressants, antihistamines, anti-psychotics,
sedative-hypnotics, MAO inhibitors.
2. Risk of hyperlacticidemia with biguanide oral hypoglycemic drugs
3. Disulfiram-like intolerance of alcohol with intake of sulfonylurea oral
hypoglycemics, griseofulvin, metronidazole, nitrofurantoin, cefamandole,
cefoperazone, moxalactam, procarbazine, tolazoline
4. Enhanced effect/toxicity of aspirin (GIT bleeding), chlorpropamide
(hypoglycemia), cycloserine (convulsions), methotrexate (hepatotoxicity)
DOSAGE AND ADMINISTRATION:
IV Route:
Loading dose of 7.5-10 mL/kg as 10% ethanol in D5W IV infusion for 2 h
Maintenance doses of 1-2 mL/kg/h of 10% ethanol in D5W by continuous
IV drip to maintain blood ethanol level at 1-1.5 mg/mL
Oral Route:
Loading dose of 0.8-1 mL/kg of, ethanol (diluted in orange juice) PO
followed by 0.15 mL/kg/h, 95% ethanol PO (diluted with orange juice)
for 4 d.
If dialysis is to be instituted, add ethanol to the dialysate to obtain a
concentration of 100 mg/mL ethanol within the dialysate.
PREPARATION:
Oral: 95% USP grade
Inj.: absolute, 1 mL ampul (IV)
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ASCORBIC ACID (vitamin C)

It is a water soluble vitamin that is an effective anti-oxidant and urine acidifier.
See also Section 21.1 Vitamins
INDICATIONS:
1. Poisoning with drugs and chemicals causing methemoglobinemia
2. Patients with G-6-PD deficiency, in place of methylene blue
3. Use as urinary acidifying agent in poisoning with weakly basic drugs (e.g.,
phencyclidine, theophylline, cocaine, amphetamine, methamphetamine,
phenothiazines) to promote their excretion at urine pH < 5.5
CONTRAINDICATION:
In renal insufficiency with hyperoxaluria
PRECAUTION:
Use with caution in patients with hyperoxaluria or hemoglobinuria.
PREGNANCY RISK CATEGORY: C
Ascorbic acid readily crosses the placenta and breast milk. Scurvy may develop
in offsprings of mothers given large doses of ascorbic acid during pregnancy.
However, this effect does not preclude its short-term acute use in seriously
symptomatic patients.
ADVERSE REACTIONS:
GIT: diarrhea and GIT disturbances with large doses; GUT: renal calcium
oxalate calculi, renal failure; OTHERS: intravascular hemolysis, tolerance with
prolonged use of large doses
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Aminophylline, chloramphenicol sodium succinate, chlordiazepoxide,
conjugated estrogens, dextran, phytomenadione, penicillin G, vitamin B12
DRUG INTERACTIONS:
1. Vitamin deficiency with oral contraceptives
2. Increased absorption of iron salts
3. Decreased hypoprothrombinemic effect of oral anticoagulants
4. Increased plasma levels of salicylates with high doses of ascorbic acid
that lead to acidification of the urine
5. Decreased plasma levels of weakly basic drug due to acid urine.
DOSAGE AND ADMINISTRATION:
A: 1 g q6h by slow IV
CH: 500 mg q6-8h by slow IV
25 mg/kg/dose
For IV, dilute in equal volume of D5W or NS and infuse over at least 10
minutes
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Duration of administration depends on the desired effect and pharmacokinetics
of the drug/chemical causing the poisoning.
PREPARATION:
Inj.: 250 mg/mL, 2 mL ampul (IV)

ATROPINE

Atropine is an alkaloid extracted from Atropa belladonna. The l-enantiomer
blocks acetylcholine action in the peripheral and central muscarinic autonomic
receptors. It also antagonizes histamine and serotonin. It increases cardiac output,
decreases intestinal peristalsis and dries secretions (salivary, bronchial). It is
almost completely absorbed in the intestinal tract and mucosal sites (conjunctivae,
bronchi). Peak serum concentration occurs about 1 h after oral dosing and 15-20
min after IM injection. It is 20% protein bound with a half-life of 2-3 h in adults. The
distribution phase is 6 h. It is partially metabolized and 33-50% is excreted in the
urine unchanged.
INDICATIONS:
1. Poisoning with organophosphate and n-methyl carbamate pesticides
and mushroom ( A. muscaria, A. phalloides), cholinesterase-inhibiting
nerve agents to antagonize muscarinic and central effects of excessive
acetylcholine
2. Scorpion sting in children
3. Acceleration of the rate of sinus node firing and atrioventricular nodal
conduction velocity in the presence of drug-induced AV conduction
impairment (e.g., digitalis, beta blockers, calcium antagonists,
organophosphates and carbamates, physostigmine)
4. Reversal of the muscarinic effects of cholinergic agents such as neostigmine
and physostigmine. See Section 1.1.1.3 Adjuvants and Oxygen under
Section 1.1.1 General Anesthetics; Section 13.2 Anticholinergics
under Section 13.0 Gastrointestinal drugs; Section 19.7 Mydriatics and
cycloplegics under Section 19.0 Ophthalmological preparations.
CONTRAINDICATIONS:
1. Organochlorine poisoning
2. Poisoning caused by CNS adrenergic stimulants, tricyclic antidepressants,
phenothiazines, other anticholinergics
3. Hypersensitivity to atropine sulfate and its components
4. Patients with narrow-angle glaucoma, thyrotoxicosis, gut obstruction,
obstructive uropathy
PRECAUTIONS:
1. Do not give intravenously in cyanotic patients. Improve oxygenation and
give intramuscularly to avoid cardiac arrhythmias
2. Use with caution in elderly patients, pregnant and lactating mothers,
children with spastic paralysis, debilitated patients with lung disease.
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Use with caution in patients with ischemic heart disease, prostatic
hypertrophy, close-angle glaucoma, intestinal obstruction, paralytic ileus,
pyloric stenosis, urinary retentions, myasthenia gravis.
Infants and young children are more susceptible to adverse reactions.
Low doses cause paradoxical decrease in heart rate.
With massive dosing, hemolysis from free water dilution can occur.

PREGNANCY RISK CATEGORY: C
Atropine crosses the placenta and trace amounts appear in breast milk.
However, this effect does not preclude its short-term acute use in seriously
symptomatic patients.
ADVERSE REACTIONS:
OPHTHALMOLOGIC: blurred vision, mydriasis, photophobia, cyclopegia; CNS:
disorientation, agitation, psychosis, delirium, ataxia; CVS: supraventicular and
ventricular tachycardia, myocardial infarction, hypertension; DERMATOLOGIC: dry
and flushed skin; OTHERS: hyperthermia, constipation, ileus, urinary retention
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Forms precipitate with cimetidine, pentobarbital and methohexital sodium;
incompatible with bromides, iodides, alkaline fluids, sodium bicarbonate,
norepinephrine bitartrate and metaraminol bitartrate
DRUG INTERACTIONS:
1. Enhanced anticholinergic effects with amantadine HCI, amoxapine,
disopyramide, haloperidol, loxapine, MAO inhibitors, maprotiline,
meperidine, opioids, oxybutynin, phenothiazines, procarbazine, tricyclic
antidepressants
2. Enhanced CNS effects/CNS depression with alcohol, propoxyphene
3. Enhanced vagal blocking effects of procainamide, quinidine
4. Delayed or reduced absorption of oral atropine by antacids, antidiarrheal
suspensions
5. Decreased absorption of ketoconazole
6. Slightly delayed and increased peak blood levels of ranitidine
7. Hypoglycemia with chlorpromazine
8. Hypotension, undesirable CNS effects, extrapyramidal symptoms, delirium
with methotrimeprazine
9. Enhanced pressor effect, blocked reflex bradycardia of norepinephrine.
DOSAGE AND ADMINISTRATION:
For poisoning with organophosphates, n-methylcarbamates or mushroom:
A: 1-2 mg IV push q 5-10 min until full atropinization is achieved [dry
mouth, pulse rate of more than 120/min (70/min if elderly), pupils >4 mm,
hypoactive bowel sounds]; gradually decrease interval of dosing and
amount per dose after 12-24 h; continue for 2-3 d in n-methylcarbamate
poisoning and longer in cases of organophosphates
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CH: 0.01-0.03 mg/kg/dose IV push q 10-20 min until full atropinization and
continue administration as in adults
For drug-induced bradycardia:
A: Initial dose of 0.3-0.6 mg intravenously, subsequently increased
according to response
CH: 0.5 mg to 1 mg in adolescents; may repeat in 5 min. Max total dose in
CH is 1 mg and 2 mg in adolescents
Use cautiously to avoid exacerbation of ischemia.
For intratracheal administration:
Dilute atropine with NS to a total volume of 3-5 mL
PREPARATIONS:
Oral: 600 mcg tablet (as sulfate)
Inj: 1 mg/mL, 1 mL ampul (IM, IV) (as sulfate)

BROMOCRIPTINE

It is a semisynthetic ergot alkaloid derivative with direct dopaminergic agonist
activity at the corpus striatum receptors. It has strong affinity with the D2 receptors,
partial antagonist effects at D1 and is a weak serotonin antagonist. The drug causes
inhibition of prolactin release. Its oral absorption is rapid, complete in 30 minutes,
but bioavailability is only 3-6% due to extensive first pass metabolism. It is 90%
bound to albumin. Peak concentration occurs within 1-2 h and terminal half-life is
50 h. Although used in the treatment of neuroleptic malignant syndrome (NMS),
it can also produce significant dyskinesias when given in higher doses. It can be
used concurrently with dantrolene for NMS.
See Section 14.54 Dopamine agonist in Section 14.0 Hormones and Hormone
Antagonists
INDICATIONS:
1. Alleviation of symptoms associated with neuroleptic malignant syndrome
caused by neuroleptic drugs or levodopa withdrawal
2. Use to decrease drug craving following discontinuation of cocaine abuse
3. Aid in the maintenance of abstinence from alcohol withdrawal
CONTRAINDICATIONS:
1. Known hypersensitivity to bromocriptine
2. Severe ischemic heart disease or peripheral vascular disease
3. Uncontrolled hypertension or toxemia of pregnancy
4. Peptic ulcer disease
5. Infants and children
6. Breastfeeding
PRECAUTIONS:
1. It should be used with caution in patients with hepatic or kidney disease.
2. Patients can be very sensitive to the hypotensive effect of bromocriptine
for which it would be prudent that a test dose of 1 mg should be initially
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given.
Monitoring of blood urea nitrogen, serum AST, ALT, CPK, alkaline
phosphatase and uric acid should be done since bromocriptine can cause
their elevation.

PREGNANCY RISK CATEGORY: C
There were no fetal anomalies seen in many pregnancies exposed to the drug
in the embryonic stage. However, bromocriptine should be used only if the potential
benefits outweigh the risks.
ADVERSE EFFECTS:
GIT: vomiting, abdominal cramps, anorexia; CVS: hypotension followed by
hypertension, sinus bradycardia, arrhythmias; CNS: dyskinesias, myoclonus
chorea, headache, dizziness, insomnia, auditory and visual hallucinations, seizures;
HEMATOLOGIC: leucopenia, coagulopathy, thrombocytopenia; METABOLIC:
hyponatremia, hypoprolactinemia; OTHERS: pulmonary toxicity (infiltrates, pleural
effusion) and myopia with long term high dose therapy
DRUG INTERACTIONS:
1. Ergot alkaloids increase cardiovascular and peripheral vascular side
effects of bromocriptine.
2. Bromocriptine may accentuate hypotension in patients taking
antihypertensive drugs.
DOSAGE AND ADMINISTRATION:
Oral Route:
A: Initially given at 2.5-5 mg 3-6 times/day, then increase to 10 mg 3 times/day.
Use small frequent dosing to minimize nausea.
PREPARATIONS
Oral: 2.5 mg/tab (as mesylate)

CALCIUM FOLINATE (leucovorin calcium/folinic acid)

It is a biologically active, reduced form of folic acid, specifically, a mixture
of diastereoisomers of 5 formyl derivative of tetrahydrofolic acid. After IV or IM
injection, the parent compound is converted to the active metabolite 5-methyltetrahydofolate (5-CH3-THF) with peak levels at 1.3-1.5 h, representing 50% of the
circulating folate. Half-life is 6.2 h for total reduced folates. In methanol poisoning,
calcium folinate catalyzes the oxidation of the highly toxic metabolite formic acid to
non-toxic products.
INDICATIONS:
1. To diminish the toxicity and counteract the effect of inadvertently administered overdosage of folic antagonists (trimethoprim, pyrimethamine)
2. Methotrexate toxicity
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3.

Methanol and ethylene glycol poisoning as alternative to folic acid by
enhancing elimination of the toxic metabolite

CONTRAINDICATIONS:
Pernicious anemia or other megaloblastic anemias secondary to vitamin B12
deficiency
PRECAUTIONS:
1. If benzyl alcohol is present in the preparation, doses greater than 10 mg/
m2 are not recommended.
2. No more than 16 mL (160 mg) of leucovorin should be injected IV/min
because of the calcium ion content of the solution.
3. Drug should be given IV instead of orally in patients with gastrointestinal
toxicity, nausea, vomiting and when individual doses are >25 mg.
4. Use with caution in patients with history of hypersensitivity.
PREGNANCY RISK CATEGORY: C
This does not preclude its acute, short term use for seriously symptomatic
patient.
ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylactoid reactions with rash, pruritus, erythema, fever;
OTHERS: thrombocytosis, wheezing
DRUG INTERACTIONS:
1. Leucovorin counteracts the antiepileptic effect of phenobarbital, phenytoin
and primidone.
2. It enhances toxicity of fluorouracil.
DOSAGE AND ADMINISTRATION:
For methotrexate overdosage: Efficacy depends on early administration;
should be given within one hour of poisoning.
A: Severe overdosage: Initial IV infusion, 75 mg within 12 h, followed by
12 mg IM q6h for 4 doses
Less severe overdosage: 6-12 mg IM q6h for 4 doses
CH: 10 mg/m2/dose initial IV infusion within 12 h; then 12 mg q6h for 4
doses
For folinic acid or calcium leucovorin rescue:
After 24 h of methotrexate administration, 120 mg over 12-24 h, IM or IV
injection or infusion followed by 12-15 mg IM or 15 mg PO q6h for 4872 h
Lower doses of methotrexate:
Folinic acid 15 mg q6h. PO for 48-72 h
In leucovorin calcium rescue, concomitant hydration (3 L/d) and urinary
alkalinization with sodium bicarbonate should be done to maintain a
urinary pH of 7 or greater
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For other folic acid antagonist overdosage:
A and CH: Administer 2-15 mg/d IM, IV or PO for 3 d or until blood counts
are normal; 6 mg/d for patients with platelet counts < 100,000 mm3
For methanol poisoning:
A and CH: 1 mg/kg (up to 50-70 mg) IV q4h for 1-2 doses. Oral folic acid
is given thereafter at same dosage q4-6h until resolution of symptoms
and adequate elimination of methanol from the body (usually 2 d).
For ethylene glycol poisoning:
A and CH: 1 mg/kg IV q4h for 6 doses
PREPARATIONS:
Oral: 15 mg capsule/tablet and 25 mg tablet (as anhydrous) (equiv. to 25 mg
folinic acid)
Inj.: 3 mg/mL, 1 mL (IM, IV)�
7.5 mg/mL, 2 mL ampul (IM, IV)
10 mg/mL, 5 mL ampul and 10 mL vial (IM, IV)
15 mg/mL , 1 mL ampul (IM, IV)
15 mg, 50 mg, 100 mg and 340 mg vial (IM, IV infusion)

CALCIUM SALT

Calcium chloride is white hygroscopic odorless crystalline powder or granule.
Each g or 13.6 mEq of the dihydrate represents approximately 6.8 mmol of calcium
and 3.67 g is approximately equivalent to 1 g of calcium. A 5% solution in water has
a pH of 4.5 to 9.2. Each g of gluconate salt (monohydrate) represents approximately
2.2 mmol of calcium (or 4.5 mEq) and 11.2 g is approximately equivalent to 1 g of
calcium.
Calcium is a cation necessary for the normal functioning of all cells in the body
which include excitation-contraction coupling stimulus, secretion coupling, enzyme
activity, cardiac action potential, cell division, major cell messenger and important
for membrane and bone structure. Hypocalcemia or blockade of calcium’s effects
may cause muscle cramps, tetany and ventricular fibrillation. Blockade of calciumdependent channels results in hypotension, bradycardia and atrioventricular
block. Calcium ion rapidly binds to fluoride ion, abolishing its toxic effects and can
reverse the negative inotropic effects of calcium antagonists; however, depressed
automaticity and AV nodal conduction velocity and vasodilatation may not respond
to calcium administration. The neuromuscular effects of black widow spider venom
can be antagonized by calcium. Calcium is directly antagonistic to the cardiotoxic
effects of hyperkalemia.
Oral calcium is 30% absorbed in the soluble ionized form from the small
intestine but absorption may be increased during pregnancy and lactation and by
vitamin D and acid pH (except calcium lactate). It is distributed mainly (99%) in
the extracellular space and bone. About 50% of the total blood calcium content
is in the physiologically active ionized form with 5% being complexed to citrate,
phosphate or other anions and 45% being bound to proteins. Half-life is 30 to 60
min with normal renal function. Excretion is mainly renal with a large proportion
being reabsorbed in the renal tubules.
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INDICATIONS:
1. Symptomatic hypocalcemia resulting from intoxication by fluoride, oxalate
or the intravenous blood anticoagulant citrate; also for poisoning with
white/yellow phosphorus or “watusi”
2. Topical hydrofluoric acid exposure
3. Black widow spider envenomation or severe jellyfish bites with muscle
cramping or rigidity
4. Calcium channel blocker (e.g., verapamil) overdose with hypotension
5. Severe hyperkalemia with cardiotoxic manifestations (except in patients
with digitalis toxicity)
6. Ethylene glycol and magnesium sulfate toxicity
CONTRAINDICATIONS:
1. Hypercalcemia
2. Ventricular fibrillation
3. Patients with risk of digitalis toxicity (may aggravate digitalis-induced
ventricular tachyarrhythmias)
4. Patients with end-stage renal or cardiac disease
PRECAUTIONS:
1. Calcium salts are irritants and care should be taken to prevent extravasation
during IV injection.
2. Avoid too rapid IV administration.
3. Caution should be taken in patients with impaired renal function, cardiac
disease or sarcoidosis.
4. Calcium chloride is acidifying and unsuitable for hypocalcemia caused by
renal insufficiency or in patients with respiratory acidosis or failure.
PREGNANCY RISK CATEGORY: C
It crosses the placenta and appears in breast milk. This does not preclude its
acute, short-term use for a seriously symptomatic patient.
ADVERSE REACTIONS:
DERMATOLOGIC: local irritation/erythema/tissue necrosis at site of injection;
GIT: gastrointestinal irritation, constipation when given orally; CVS: hypotension,
bradycardia, syncope, cardiac arrhythmia when rapidly administered; METABOLIC:
hypercalcemia, hypomagnesemia, hypercalciuria
DRUG INTERACTIONS:
1. It binds with tetracycline in the gut and decreases tetracycline absorption.
2. It blunts action of epinephrine.
3. Oxalic acid (rhubard, spinach), phytic acid (bran, whole grain cereals),
phosphorus may interfere with calcium gut absorption.
4. Corticosteroids decrease gut calcium absorption.
5. It decreases iron salts, phenytoin, quinolone, tetracycline GIT absorption.
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It potentiates inotropic and arrhythmogenic effects of digitalis.
It antagonizes the effect of verapamil.

INCOMPATIBILITIES FOR IV ADMINISTRATION:
A precipitate will form with solutions containing soluble salts of carbonates,
phosphates or sulfates and various antibiotics (cephalothin Na; cephradine and
cefamandole nafate because of presence of sodium carbonate).
DOSAGE AND ADMINISTRATION:
For oral fluoride ingestion:
Calcium carbonate antacid or 1% calcium chloride or gluconate at the portal
of entry (mouth, skin, stomach) to form insoluble calcium fluoride. Also
give 10 mL of calcium gluconate 10% by slow IV, after 1 h. In the
presence of tetany, 30 mL should be given.
For dermal hydrofluoric acid exposure:
Topical application of calcium gel: Prepare gel by combining the proportion
of 1 g calcium gluconate or calcium chloride per 30 g (30 mL) of soluble
base material (K-Y jelly).
Subcutaneous inj: Inject 5-10% calcium gluconate (NOT chloride), SC.
0.5mL/cm2of affected skin using a 27-gauge or smaller needle. May repeat
2-3 times at 1-2 h intervals if pain is not relieved.
Intra-arterial inj: Infuse 20 mL of 10% calcium gluconate diluted in 250 mL D5W
via the radial or brachial artery proximal to the injury over 3-4 h
For ionized hypocalcemia, hyperkalemia or black widow spider
envenomation:
A: Give 10% calcium gluconate 10-20 mL or 10% calcium chloride 5-10
mL, slow IV. Then repeat as needed or by IV infusion at 0.5-2 mg/kg/h
calcium.
CH: 0.2-0.3 mL/kg of 10% calcium gluconate or 0.1-0.2 mL/kg of 10%
calcium chloride by slow IV. Repeat as needed.
For asystole or electromechanical dissociation (only when there is hyperkalemia
or hypocalcemia or when the dissociation is due to calcium antagonist/s):
A: 2-4 mg/kg/dose or 2.5-5 mL/dose of the 10% calcium chloride IV q 10
min
IN and CH: 20 mg/kg/dose or 0.2 mL/kg/dose of 10% calcium chloride IV
q 10 min. Alternatively calcium gluconate 10% at 100 mg/kg/dose or
1 mL/kg/dose IV q 10 min
Neonates: 50-200 mg/kg/dose as a continuous IV infusion q6h not to
exceed 1 g/d
PREPARATIONS: .
Oral: powder, USP grade (as chloride)
Inj.: 10% solution, 10 mL ampul (IV) (as gluconate)
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COBRA ANTIVENOM
WARNING
Only patients with evidence of cobra envenomation should be given
antivenom. Pain and fang marks are not per se signs of envenomation.
Cobra (Naja naja) is by far the most important snake in the Philippines. Snake
bite patients should be observed for 24 h since neurotoxic signs can appear as late
as 24 h after the bite. Patients may develop extreme anxiety and may hyperventilate
with consequent paresthesias and numbness. These alone, are not indications
for anti-venom administration. Bleeding gums, bloody sputum or saliva, hematuria
and laboratory signs of blood clotting abnormalities are suggestive of envenoming
by a green tree pit viper (Tremaresurus sp.) for which cobra antivenom is useless.
Initial evaluation should emphasize on: 1) local signs in the bite area, viz.,
swelling, blistering and necrosis; 2) neurologic signs of ptosis, ophthalmoplegia,.
glossopharyngeal palsy; and 3) respiratory distress which is a sign of severe
envenomation.
Non-specific treatment consists of: 1) thorough cleaning of the bite area;
2) tetanus prophylaxis; 3) IV fluids; 4) adequate ventilation at the first sign of
respiratory distress; and 5) in case of coughing or difficulty of swallowing, patient
must be turned on his side, with frequent suctioning to avoid swallowing of vomitus.
If intractable vomiting occurs, administer an anti-emetic parenterally.
INDICATION:
Signs of neurotoxicity or swelling involving more than half the bitten extremity
CONTRAINDICATION:
Known hypersensitivity to the drug or any component
PRECAUTIONS:
1. First aid measures such as tourniquets may produce local signs of injury
and swelling. If a history of invasive first aid measures is obtained and no
neurologic signs are present, it is recommended to withhold the antivenom
but to observe the patient closely; if neurologic signs develop, then
administer antivenom.
2. Extreme caution in patients with hypersensitivity to horse serum or history
of atopy. In case a life-threatening situation exists, they should be pretreated with an antihistamine (diphenhydramine 50-100 mg IV) followed by
slow IV infusion of very dilute antivenom. At the first sign of hypersensitivity
reaction, stop infusion and administer subcutaneously 0.5-1.0 mL,
epinephrine 1:1000.
3. Intradermal skin tests for allergy are unreliable and useless.
Philippine law however, requires that any patient to be given horse
serum products must undergo allergy testing (e.g., skin testing).
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UNDER NO CIRCUMSTANCES SHOULD. A SKIN TEST BE DONE
UNLESS THE ANTIVENOM MUST BE ADMINISTERED. 0.2 mL of a 1:100
dilution of the serum with NSS is injected intradermally on the extremity
opposite the bite and read after 15 min but the patient should be observed
constantly after the inj. If no erythema or pseudopodia of the test wheal
occurs, the test is probably negative.
Epinephrine 1:1000 for subcutaneous injection for early anti-venom
reaction should be ready at patient’s bedside. Hydrocortisone IV and
diphenhydramine IV should also be available.

PREGNANCY RISK CATEGORY: C
There are no data on teratogenicity. Anaphylactic reaction resulting in shock or
hypoxemia in the mother could conceivably adversely affect the fetus.
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions
DOSAGE AND ADMINISTRATION:
Exact dose has not been defined.
A and CH: Usual dose is 0.5 mL IM
Severe cases: Initial dose of 5-10 vials IV and repeated every 1-2 h
until a response is observed. The anti-venom can be diluted in 500
mL isotonic fluid to run for 1-2 h or given undiluted IV over 10-15
minutes.
PREPARATION:
Inj: 800 IU, 5 mL ampule (IV infusion)

DANTROLENE (1)
WARNING
Dantrolene has the potential for hepatotoxicity occurring at higher
dose levels and at varying intervals after initiation of therapy but most
frequently observed between 3rd and 12th month of therapy, greater in
females and those over 35 yr of age.
It is an orange powder slightly soluble in water with solubility increasing in
alkaline solution. The IV formulation when reconstituted has a pH of about 9.5.
Dantrolene acts directly on skeletal muscle by interfering with the release of
calcium ion from the sarcoplasmic reticulum. It prevents or reduces the elevation
of myoplasmic calcium ion concentration that activates the processes associated
with malignant hyperthermia. Dantrolene is not a substitute for other temperaturecontrolling measures (sponging, fanning) and symptomatic therapy for cyanosis,
metabolic/electrolyte disturbances)
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Dantrolene sodium is incompletely (35%) but consistently absorbed from the
gastrointestinal tract. It is highly lipoidal and bound extensively to plasma proteins
and metabolized in the liver mainly to the hydroxylated and acetamide metabolites
which have weak muscle relaxant activity. The elimination half-life is 9 h in adults
and 7 h in children after oral dosing and excreted in the urine, mainly as metabolites
with small amount of unchanged dantrolene. It is not dialyzable.
See Section 2.5 Skeletal Muscle Relaxants under 2.0 Drugs Acting on the
Musculoskeletal System and Joints
INDICATIONS:
1. Drug of choice in malignant hyperthermia
2. Possibly efficacious in treatment of neuroleptic malignant syndrome and
serotonin syndrome
3. Possibly beneficial for fever and rigidity caused by carbon monoxide,
cocaine poisoning, alcohol withdrawal, methylenedioxymethamphetamine
(“ecstasy”), baclofen withdrawal
4. Pre- and post-operative prophylaxis of malignant hyperthermia
CONTRAINDICATIONS:
1. Patients with active hepatic disease
2. Conditions where spasticity is utilized to sustain upright position and
balance in locomotion
PRECAUTIONS:
1. Monitor liver functions before and during treatment with dantrolene.
2. If no observable benefit is derived after 4 d, therapy should be
discontinued.
3. The lowest effective dose should be prescribed.
4. Caution in patients with cardiac or pulmonary disorders.
5. Prevent extravasation due to alkaline pH.
6. Motor performance should be monitored for treatment outcome.
7. In malignant hyperthermia, symptomatic therapy for cyanosis, metabolic
acidosis, electrolyte disturbances and other temperature controlling
measures, seizure control should be instituted concurrently with
dantrolene.
PREGNANCY RISK CATEGORY: C
Dantrolene IV crosses the placental barrier. This does not preclude its acute,
short-term use for a seriously symptomatic patient
ADVERSE REACTIONS:
CNS: seizures, drowsiness, dizziness, lightheadedness, slurred speech,
headache, nervousness, insomnia, confusion; GIT: diarrhea, nausea, vomiting,
dysphagia, hepatotoxicity (rare but may be fatal); MUSCULOSKELETAL: muscle
weakness, myalgia; CVS: tachycardia, unstable blood pressure, pericarditis;
OTHERS: fatigue, visual disturbance, chills and fever, rashes, pruritus
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DRUG INTERACTIONS:
1. It has additive effect with CNS depressants (sedative hypnotics).
2. Combination with calcium channel blockers (e.g., verapamil) could result
in ventricular fibrillation with hyperkalemia.
3. Metabolism of dantrolene may be enhanced or decreased by drugs which
are inducers or inhibitors of metabolizing enzymes, respectively.
4. Binding of dantrolene to plasma proteins is reduced by clofibrate and
warfarin and increased by tolbutamide.
5. Increased hepatotoxic effect with estrogens, increased neuromuscular
blockade with phenothiazine, MAO inhibitors and clindamycin, seizures
with theophylline.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
IV preparation is incompatible with dextrose, NSS or bacteriostatic water for
injection; precipitates when placed in glass containers for infusion. Protect from
light and use reconstituted injection within 6 hours.
DOSAGE AND ADMINISTRATION:
For malignant hyperthermia
A and CH:
CRISIS: 2.5 mg/kg/dose by rapid IV infusion, followed by 1-2 mg/kg q 5 to 10
min until signs of malignant hyperthermia (tachycardia, dysrhythmias,
muscle rigidity, elevated temperature, cyanosis, mottling) resolve, up
to a total dose of 10 mg/kg
POST-CRISIS: 1 mg/kg/dose IV or PO q6h (up to 100 mg maximum),
tapering gradually over 2-3 d
PRE-OPERATIVE PROPHYLAXIS: (Meticulous prophylaxis by avoidance
of triggering agent is both more effective and less expensive.)
Oral: 4-8 mg/kg/24 h divided into 4 doses (q6h) 1-2 d prior to surgery.
Adjust dosage to minimize weakness, sedation and GI irritation.
IV: 2.5 mg/kg/dose once, 15 to 30 min before anesthesia
For neuroleptic malignant syndrome:
A: Oral: 1-1.5 mg/kg/24 h in 4 div doses
IV: 1.25 mg/kg as infusion followed by 6 mg/kg/24 h div into 4 doses for 3
d and tapered gradually over 14 d
Dopaminergic agonists/levodopa or amantadine or bromocriptine may be
used alone or in combination with dantrolene.
For heat stroke:
2 to 4 mg/kg IV in addition to body surface cooling and supportive
measures
PREPARATIONS:
Oral: 25 mg and 50 mg capsule (as sodium salt)
Inj.:20 mg (with mannitol 3 g)/ vial (for reconstitution with 60 mL sterile water
for injection) (IV) (as sodium salt)

628

DEFEROXAMiNE (1)

It is a colorless compound that is synthesized from ferrioxamine B, an iron
containing compound by removing its central ferric ion. It is a potent and specific
iron chelator with an affinity constant of 1031. It chelates iron by forming a stable
complex. It also readily chelates iron from the storage forms such as ferritin and
hemosiderin but not readily from transferrin. It does not combine with iron from
cytochromes and hemoglobin. Deferoxamine has an elimination half-life of 6 h and
is metabolized mainly by plasma enzymes to ferrioxamine then excreted mainly
through the kidney, giving the urine a reddish color, and partly through the feces
via the bile. In aluminum poisoning, aluminoxamine is formed which is removed by
hemodialysis 6-8 hours after deferoxamine dosing.
INDICATIONS:
1. Acute iron toxicity:
1.1. Asymptomatic patients with peak iron levels >500 mcg/dL (4-6 h post
ingestion)
1.2. Symptomatic patients (shock, acidosis, severe gastroenteritis) with peak
iron levels >350 mcg/dL
1.3. Patients with multiple radioopaque tablets on abdominal x-ray
1.4. Persistent symptoms such as acidosis, hypotension/hypovolemia, mental
status changes, abdominal pain, repeated episodes of vomiting or loose
stools
2. Excessive iron storage in tissue as in hemochromatosis and hemosiderosis
3. Iron overload following repeated blood transfusions as in thalassemia
4. Chronic aluminum overload/poisoning in patients undergoing dialysis
CONTRAINDICATIONS:
1. Known hypersensitivity to deferoxamine.
2. Patients with severe renal disease or anuria
3. Patients with primary hemochromatosis
PRECAUTIONS:
1. Discard cloudy or discolored solution.
2. Administer preferably by IM, SC or slow IV. Rapid IV injection may result in
urticaria, hypotension and shock. Infusion rate of no more than 15 mg/kg/h
decreases the risk of adverse reactions.
3. It is not used in children below 3 yr of age since efficacy of deferoxamine
to mobilize this age group is relatively poor.
4. Caution in patients with impaired renal function.
5. Monitor urinary excretion of iron.
6. Monitor cardiac function if ascorbic acid is being given concurrently with
deferoxamine.
7. Perform ocular and audiometric examination of patient under chronic
treatment.
8. In patients undergoing dialysis, watch out for secondary fungal infection.
Patients are also susceptible to Yersinia enterocolitica sepsis.
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9.

Infusions exceeding 24 h have been associated with pulmonary
complications (acute respiratory distress syndrome or ARDS).

PREGNANCY RISK CATEGORY: C
There is no known evidence that short-term treatment is harmful to human
pregnancy. More importantly, failure to treat a serious acute iron intoxication may
result in maternal fetal morbidity or death.
ADVERSE REACTIONS:
IMMUNOLOGIC: flushing, hypotension, tachycardia associated with rapid
infusion rates; GUT: may color urine reddish brown; DERMATOLOGIC: localized
irritation and pain, swelling and induration at injection site, pruritus; GIT: abdominal
discomfort, diarrhea, hepatitis; OTHERS: ocular and auditory hallucinations,
thrombocytopenia, leucopenia, growth retardation especially in children < 3 years
DRUG INTERACTIONS:
1. Ascorbic acid enhances iron excretion in cases of iron overload.
2. Phenothiazines potentiates neuro-ophthalmic toxicity of deferoxamine.
3. When administered with prochlorperazine, it can cause loss of
consciousness.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Use only compatible solvents: sterile water for IM or SC; physiologic saline,
glucose in water or Acetated Ringer’s solution for IV.
DOSAGE AND ADMINISTRATION:
For acute iron poisoning:
A and CH > 3 yr: 15 mg/kg/h (up to 40-50 mg/kg/h for massive iron
intoxication) by IV infusion
Maximum cumulative daily dose: 6 g (up to 16 g have been tolerated)
Oral complexation is NOT RECOMMENDED.
Test dose by IM injection is also NOT RECOMMENDED.
Endpoints of therapy:
1. Reversion to normal urine color from vin-rose urine
2. Clearance of radio-opacities on abdominal x-ray
3. Clearance of systemic signs and symptoms relating to iron toxicity
4. Serum ion level < 100 mcg/dL
For chronic iron overload:
A: Daily dose of 500 mg-1 g IM; in addition 2 g should be administered
intravenously in another site, with each unit of blood transfused; rate
of IV infusion should not exceed 15 mg/kg/h
A and CH: Subcutaneous administration by micro-infusion or portable
pump at 20-40 mg/kg/d, over 8-24 h
For aluminum poisoning:
5 mg/kg/week or 0.5 mg/kg 2-3x/week IV or IM followed by hemodialysis
6-8 h post dosing of deferoxamine
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PREPARATIONS:
Inj.: powder, 500 mg vial (IM, IV infusion, SC) (as mesylate)
Powder, 2 g vial (IM, IV, SC) (as mesylate)

DIMERCAPROL (1)

It is a yellow, viscous, oily liquid with a sulfur or garlic odor and soluble in 1:20
of water. The sulfhydryl group of dimercaprol combines with ions of various metals
to form relatively stable, nontoxic soluble complexes which are excreted in the bile
and urine. To prevent dissociation of the complex (at acid pH or by oxidation), an
excess of dimercaprol must be available in body fluids until complete excretion of
the metal. After IM injection, maximum blood concentrations are attained within 1
h. Elimination is essentially complete within 4 h after a single dose.
INDICATIONS:
1. Acute poisoning with arsenic, gold, inorganic mercury or trivalent
antimony
2. Adjunctive treatment to edetate calcium disodium in lead poisoning
3. Methyl bromide or methyl iodide poisoning
4. Maybe effective for bismuth, chromium, copper, nickel, tungsten or zinc
poisoning
5. Acute poisoning with Lewisite, a possible chemical warfare agent
CONTRAINDICATIONS:
1. Hepatic insufficiency except in arsenic-induced jaundice
2. Poisonings caused by iron, cadmium, selenium or uranium salts since
the resulting dimercaprol-metal complexes are more toxic than the metal
alone
3. Methyl mercury poisoning because animal studies demonstrate a
redistribution of the mercury to the brain
4. G-6-PD deficiency since dimercaprol may cause hemolysis
5. Patients allergic to peanuts
6. Renal impairment
7. Neonates to avoid kernicterus due to displacement of bilirubin binding by
benzyl benzoate in the dimercaprol preparation
PRECAUTIONS:
1. Urine must be maintained in alkaline pH to prevent dissociation of the
dimercaprol-metal complex.
2. Do not administer iron while on dimercaprol therapy.
3. Use with caution in patients with hypertension, oliguria or with G-6-PD
deficiency.
4. Administer all injections through deep IM at different sites.
5. Pre-treatment with antihistamine as necessary to prevent histaminerelease related side effects.
PREGNANCY RISK CATEGORY: C
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Embryotoxic in mice. Safety of dimercaprol in human pregnancy is not
established although it has been used in a pregnant patient with Wilson’s disease
without apparent harm. It should be used in pregnancy only for life-threatening
acute intoxication.
ADVERSE REACTIONS:
CVS: hypertension, tachycardia (dose-related); GIT: nausea, vomiting,
salivation; CNS: convulsions, nervousness, headache; OPHTHALMOLOGIC:
conjunctivitis, lacrimation, blepharospasm; OTHERS: fever, chest or throat pain,
burning sensations in the lips, mouth and throat, diaphoresis, tingling or pain of
the hands, painful sterile abscesses, in children: high grade fever and transient
depression of polymorphonuclear leucocytes, intensely irritating to the skin and
mucous membranes upon contact, strong sensitizer when used topically
DRUG INTERACTIONS:
1. Do not mix with calcium disodium EDTA in the same syringe.
2. Increased toxicity of iron, cadmium, selenium, and uranium salts.
3. Benzyl benzoate in dimercaprol injection displaces bilirubin from protein
binding site.
DOSAGE AND ADMINISTRATION:
A and CH:
For lead encephalopathy: 75 mg/m2 or 4 mg/kg/dose by deep IM every 4 h for
5 d; first dose should precede the first dose of edetate calcium disodium
by 4 h. For less severe poisoning, reduce the dose to 3 mg/kg after the
first dose.
For severe inorganic arsenic poisoning:
Regimen 1: 3 mg/kg IM q4h for 48 h followed by twice daily for 7-10 d
Regimen 2: 3-5 mg/kg IM q4-6h on day 1 and then taper the dose and frequency
depending on the patient’s symptomatology
Regimen 3: Reduce the number of injections by day 2, stopping treatment
within 5-7 d
For mild arsenic and gold poisoning:
2.5 mg/kg/dose q6h for 2 days, then q12h on day 3, and once daily thereafter
for 10 d
For inorganic mercury poisoning:
Initially 5 mg/kg IM, followed by 2.5 mg/kg q8-12h for day 1, followed by 2.5
mg/kg q12-24h until patient clinically improves, up to a total of 10 d
PREPARATION:
Inj.: (in oil) 50 mg/mL, 2 mL ampul (IM)

DIPHENHYDRAMiNE

It is an antihistaminic drug with anticholinergic and antiemetic properties.
Drug-induced extrapyramidal symptoms respond to the anticholinergic effect of
diphenhydramine. Effects are maximal 1 h after IV injection which last up to 7 h.
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Serum half-life is 3-7 h. Drug is eliminated by hepatic metabolism and excreted in
the urine as metabolites.
INDICATIONS:
1. Control of drug-induced extrapyramidal reactions
2. Pretreatment before administration of animal serum-derived antivenins or
antitoxins
3. Counteracts the histaminic effects caused by scombroid fish poisoning,
niacin administration or rapid IV acetyl-cysteine administration
4. Relief of pruritus caused by insect bites/sting
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS:
See also Section 1.4.2 Anticholinergics under Section 1.4 Anti-Parkinsonism;
Section 8.1 H1 Receptor antagonists under Section 8.0 Anti-allergics
PREGNANCY RISK CATEGORY: B
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Amobarbital sodium, amphotericin B, cefalotin, pentobarbital sodium,
phenobarbital sodium, phenytoin sodium, protein hydrolysate, secobarbital sodium,
thiopenthal sodium
DRUG INTERACTIONS:
1. It enhances CNS depressant effects of alcohol, and CNS depressants
including barbiturates, loxapine, methotrimeprazine, oxybutynin,
procarbazine, tricyclic antidepressants.
2. It increases anticholinergic effects of parasympatholytics, MAO inhibitors,
tricyclic antidepressants, phenothiazines.
3. It decreases the effectiveness of phenytoin, griseofulvin and oral
anticoagulants due to increased metabolism.
4. It produces marked tinnitus caused by ototoxic drugs (cisplatin,
paromomycin and vancomycin).
DOSAGE AND ADMINISTRATION:
For IV: Dilute with compatible IV fluid to a maximum of 25 mg/mL; infuse over
10-15 min; max rate of infusion is 25 mg/min
For control of drug-induced extrapyramidal reactions:
A: 25-50 mg/dose, IV; repeat dose within 30-60 min if no response with
initial dose; maximum of 100 mg at 2.5 mg/min
CH: 0.5-1 mg/kg/dose, IV or IM; may be repeated q4-6h
Duration of administration depends on persistence of dystonic reactions
(max 300 mg/d)
Use oral route for maintenance
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For pretreatment before antivenin/antitoxin administration:
A: 50 mg IV
CH: 0.5-1 mg/kg IV
Diphenhydramine should be given 15-20 min before antivenin/antitoxin
use.
PREPARATIONS:
Inj.: 50 mg/mL, 1 mL ampul and 10 mL vial (IM, IV) (as hydrochloride),

EDROPHONIUM

It is a quaternary ammonium compound which is very soluble in water with pH
5 to 6. Edrophonium inhibits breakdown of acetylcholine by acetylcholinesterase
with prominent effect on skeletal muscles. When administered intravenously, its
onset of action is rapid (30-60 sec) and of short duration (10-45 min). If given
IM, onset of effect is within 2-10 min lasting for 30-45 min. Rapid fall in plasma
concentration is due rapid uptake of the drug by other tissues and not primarily due
to metabolism and excretion.
See Section 1.1.1.3.4 Cholinesterase Inhibitor under Section 1.0 Drugs Acting
in the Nervous System
INDICATIONS:
1. Adjunctive therapy in cobra bite
2. Adjunctive therapy in tetrodotoxin poisoning
3. Reversal of neuromuscular block by curare, tubocurarine, gallamine
triethiodide methyltubocurarine, atracurium and vecuronium
CONTRAINDICATIONS:
1. Known hypersensitivity to anticholinesterase agents
2. Intestinal and urinary obstruction of mechanical type
3. Not for concurrent use with a depolarizing neuromuscular blocker (e.g.,
succinylcholine, decamethonium)
PRECAUTIONS:
1. Patients may develop “anticholinesterase insensitivity” for brief or
prolonged periods. Thus, they should be monitored during this period and
may require respiratory assistance.
2. Atropine sulfate should always be available as an antagonist to effects of
edrophonium.
3. Use with caution in patients with bronchial asthma and those on cardiac
glycoside.
4. Dosage adjustments in patients with chronic renal failure.
PREGNANCY RISK CATEGORY: C
The safety of edrophonium during pregnancy or lactation in humans has not
been established. Its use in pregnancy should be only for life-threatening acute
intoxication.
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ADVERSE EFFECTS:
CVS: arrhythmias, hypotension, bradyarrhythmias, bradycardia, cardiac
standstill, chest pain; GIT: nausea, vomiting, diarrhea, excessive salivation,
abdominal cramps; OPHTHALMOLOGIC: lacrimation, miosis, diplopia,
conjunctival hyperemia, spasm of accommodation; RESPIRATORY: laryngospasm,
bronchospasm, increased tracheobronchial secretions, respiratory paralysis; CNS:
seizures, dysarthria, dysphonia; OTHERS: diaphoresis, urinary frequency
DRUG INTERACTIONS:
1. Succinylcholine increases neuromuscular blockade caused by
edrophonium.
2. It decreases or blocks the effects of non-depolarizing neuromuscular
blockers at receptor site.
3. It potentiates the effects of anticholinesterases (neostigmine,
organophosphates, n-methylcarbamates).
4. Atropine counteracts muscarinic effects of edrophonium.
5. Digoxin increases cardiotoxic potential of edrophonium.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Incompatible with basic drugs since solution for IV has a pH of 5-6
DOSAGE AND ADMINISTRATION:
For cobra bite:
A: 10 mg IV injection over 1-2 min preceded by atropine 600 mcg IV
push
If the patient improves, neostigmine by IV infusion is given up to a
maximum of 40 ������
mg/d.
CH (<75 lbs): 1 mg IV
(>75 lbs): 2-5 mg IV
IN: 500 mcg IV
For differentiation of cholinergic crisis from myasthenic crisis:
A: Initially 1 mg IV then observe for improvement or worsening of muscle
strength, fasciculations and side effects to differentiate cholinergic
from myasthenic crisis
Give a second dose after 1 min. If no improvement occurs, discontinue
edrophonium.
For reversal of curare and other non-depolarizing neuromuscular blocking
agents:
A: 5-10 mg IV over 30-45 sec to detect onset of cholinergic effect; may
repeat q 5-10 min up to a maximum dose of 40 mg
PREPARATION:
Inj.: 10 mg/mL, 1 mL ampul (IM, IV), (as chloride)
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FLUMAZENIL
WARNING
May precipitate seizure in benzodiazepine dependent (addicted)
patients
A water-soluble benzodiazepine analogue, flumazenil is a highly selective
competitive antagonist with very weak agonist properties at the γ-aminobutyric
acid benzodiazepine receptor complex. It specifically antagonizes the effects
of benzodiazepines and imidazopyridines (zolpidem, zoplicone) only. Thus, it
has no role in the unknown overdose because seizures and dysrhythmias may
occur when the effects of benzodiazepines are reversed in the background of
mixed toxicities. Flumazenil reverses central nervous system depression such
as sedation, impairment of recall, psychomotor impairment, and the respiratory
depressant effect of benzodiazepines. Intravenous administration is followed by
extensive distribution in the body as a two compartment open model and rapidly
cleared from plasma by hepatic metabolism. It is 50% bound to plasma proteins,
mainly albumin. Elimination half-life is less than 1 h (53 min) and less than 0.1%
of the dose is excreted unchanged in the urine. The main de-ethylated metabolite,
carboxylic acid, is inactive and together with the glucuronide conjugate are excreted
via the kidneys. Oral dosing results in peak plasma concentration after 20-90 min
with extensive first pass metabolism. Only 16% of the oral dose will reach the
systemic circulation unchanged.
INDICATIONS:
1. Benzodiazepine poisoning in a patient who has
1.1. CNS depression
1.2. Normal vital signs including O2 saturation
1.3. Normal ECG
1.4. Otherwise normal neurologic examination
2. Zolpidem overdose
3. May be useful for baclofen, carbamazepine, zopiclone overdose
4. Termination of general anesthesia induced and maintained with
benzodiazepines.
CONTRAINDICATIONS:
1. Known hypersensitivity to the drug or benzodiazepines
2. Long term use of benzodiazepines
3. History of ingestion of substance capable of producing seizures or cardiac
dysrhythmias
4. Suspected serious cyclic antidepressant overdose
5. Patients given a benzodiazepine for control of a potentially life threatening
condition such as status epilepticus or increased intracranial pressure
6. Poisoning secondary to theophylline, carbamazepine, chloral hydrate,
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chloroquine, cocaine, ciclosporin, bupropion, MAO inhibitors, isoniazid
or propoxene and chlorinated hydrocarbons due to increased risk of
seizures
PRECAUTIONS:
1. Use with caution in patients with liver function impairment.
2. It may cause convulsions in epileptics.
3. Patients must be closely monitored during and after reversing
benzodiazepine sedation to guard against resedation and respiratory
depression.
4. Flumazenil may provoke severe withdrawal reactions in patients physically
dependent on benzodiazepines and zolpidem.
5. Dose should be titrated for individual patients.
PREGNANCY RISK CATEGORY: C
Safety in pregnancy and lactation has not been proven. However, this does not
preclude short term use of the drug for a seriously symptomatic patient.
ADVERSE REACTIONS:
CVS: cardiac arrhythmias, bradycardia, tachycardia, chest pain, hypertension;
CNS: convulsions, dizziness, vertigo, agitation, headache, delirium, dysphoria;GIT:
nausea, vomiting
DRUG INTERACTIONS:
1. It enhances toxicity of tricyclic antidepressants.
2. Withdrawal reactions may occur in the background of mixed overdoses or
chronic intake of benzodiazepines and imidazopyridines.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Incompatible with ascorbic acid
DOSAGE AND ADMINISTRATION:
For reversal of benzodiazepine conscious sedation/anesthesia:
A: Initial dose is 200 mcg IV within 15-30 sec: may be repeated after 60
sec if desired degree of consciousness has not been obtained
Second and subsequent doses: 100 mcg at 60 sec intervals whenever
necessary up to a total dose of 1 mg (usual dose is 300-600 mcg); in
the event of resedation, 200 mcg q 20 min with maximum of 3 mg in
1 h.
CH: 0.01 mg/kg/dose (max 0.2 mg) IV over 1-2 min followed by
0.005 mg/kg (max 0.2 mg) q min as needed to a max dose of 1 mg
In the intensive care unit for benzodiazepine overdose:
A: Initial dose is 300 mcg slow IV. If the desired degree of consciousness
is not obtained within 1 min, flumazenil may be injected IV repeatedly
until the patient wakes up or up to a total dose of 5 mg; if patient has
not responded 5 min after a cumulative dose of 5 mg, the major cause
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of sedation is not likely due to benzodiazepines.
If drowsiness recurs, an IV infusion of 100-400 mcg/h is given with the rate
adjusted to the desired level of arousal
If withdrawal signs and symptoms occur, diazepam 5 mg may be given by
slow IV
CH: 0.01-0.02 mg/kg/dose (max 0.125-0.2 mg/kg) repeated q min
as needed or administered by continuous infusion at a dose of
0.005-0.01 mg/kg/h, max dose of 3 mg with dose titrated to desired
effect in 1 h.
PREPARATIONS:
Inj.: 100 mcg/mL, 5 mL and 10 mL ampul (slow IV, IV infusion)

GLUCAGON

It is a polypeptide counterregulatory hormone secreted by the α cells of
the pancreas. It stimulates adenylate cyclase to produce increased cyclic
adenosine monophosphate (AMP) which promotes hepatic glycogenolysis and
gluconeogenesis causing an increase in blood glucose levels. The effects of
glucagon on blood sugar and on the heart which consist of positive inotropic,
chronotropic and dromotropic effects occur within 1-3 minutes, are maximal
within 5-7 minutes and last up to 10-15 minutes after a single IV administration.
Desensitization may occur with prolonged administration. Glucagon is extensively
metabolized in the liver and kidneys with a half- life of 8-18 minutes.
INDICATIONS:
1. Poisoning secondary to β adrenergic blockers, calcium channel blockers,
antiarrhythmic drugs which are type Ia (quinidine, disopyramide and
procainamide) and type Ic (flecainide, encainide, propafenone and
moricizine)
2. Adjunct treatment of hypoglycemia caused by oral hypoglycemic agents
and quinine
3. Maybe useful in correcting hypotension secondary to imipramine toxicity
CONTRAINDICATION:
Known hypersensitivity to glucagons or any component
PRECAUTIONS:
1. Use with caution in patients with inadequate liver glycogen stores and a
history of insulinoma and other insulin hypersecretory states.
2. Since glucagon increases the release of catecholamines, it should be used
with caution in patients with pheochromocytoma or other catecholamine
hypersecretory conditions.
3. Since hypokalemia is a relatively common adverse effect as a result of
insulin secretion, serum potassium determination should be closely
performed.
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4.
5.

Blood pressure, heart rate and clinical signs of adequate perfusion should
be regularly monitored.
Monitor regularly blood glucose levels.

PREGNANCY RISK CATEGORY: B
ADVERSE EFFECTS:
GIT: vomiting, nausea; METABOLIC: hyperglycemia, hypoglycemia,
hypokalemia; IMMUNOLOGIC: urticaria, erythema multiforme, Stevens-Johnson
syndrome; OTHERS: dizziness, vertigo, hypotension
DOSAGE AND ADMINISTRATION:
For calcium channel blocker or β receptor blocker overdose
A: Usual dose is 5-10 mg IV
Dose may be repeated if hemodynamic response is insufficient
IV infusion at 1-10 mg/h should be started immediately for 24-48 h; after
which, drug is tapered slowly as tolerated.
CH: 0.15 mg/kg IV followed by 0.05-0.1 mg/kg/h IV infusion
For hypoglycemia:
A: 1 mg IV, IM, SC
CH > 20 kg: 0.5 mg IV, IM, SC
NB/IN/CH < 20 kg: 0.02 -0.03 mg/kg IM, IV, SC
Administration of IV glucose is needed
Dilute with diluent supplied by manufacturer resulting in 1 mg/mL; if doses
exceed 2 mg, dilute with sterile distilled water instead of diluent which
contains phenol 0.2%
PREPARATION:
Inj: lyophilized powder, 1 mg + solvent (IM, IV, SC) (as hydrochloride)

METHYLENE BLUE
WARNING
In high doses, methylene blue can also cause acute hemolytic anemia
and exacerbate methemoglobin formation.
It is tetramethyl thionine chloride, a water-soluble thiazine dye, possessing
dose-dependent oxidation or reduction properties. It is a very effective reducing
agent of toxin-induced methemoglobinemia. At therapeutic doses, it is reduced by
nicotinamide adenine dinucleotide phosphate (NADPH) dependent enzyme system
to leucomethylene blue which rapidly converts methemoglobin back to hemoglobin.
Methylene blue absorption following oral administration is almost complete but too
slow and inconsistent to treat severe methemoglobinemia necessitating parenteral
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therapy. It is excreted in urine, feces and bile which on exposure to air turns green
or blue.
INDICATIONS:
1. Toxin-induced severe methemoglobinemia (e.g., nitrites, aniline dyes,
dapsone)
2. Ifosfamide-induced encephalopathy
CONTRAINDICATIONS:
1. Hypersensitivity to methylene blue or any component
2. Patients with severe renal insufficiency
PRECAUTIONS:
1. Use with caution in young patients and patients with glucose-6-phosphate
dehydrogenase deficiency.
2. Pulse oximeter reading is altered by methylene blue. Arterial blood
gases with co-oximetry should be used to monitor oxygen saturation and
methemoglobin levels.
3. For therapeutically-induced methemoglobinemia as in the case of cyanide
poisoning, administration of methylene blue is counter productive.
4. Rapid IV administration of the drug can be painful and extravasation has
caused tissue necrosis.
5. Restrict drugs or foods which produce an alkaline pH.
PREGNANCY RISK CATEGORY: C
ADVERSE EFFECTS:
RESPIRATORY: dyspnea; CVS: precordial pain, chest tightness, hypotension,
cyanosis; CNS: restlessness, apprehension, headache, dizziness, vertigo;
DERMATOLOGIC: pain at injection site, irritation, tissue necrosis, stains skin a
bluish color, photosensitization on exposure of patient to ultraviolet or sunlight; GIT:
nausea, vomiting; OTHERS: fever, bladder irritation
DRUG INTERACTIONS:
Toxicity is enhanced in patients exposed to other oxidizing agents.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Do not mix with other drugs. Incompatible with oxidizing and reducing
substances.
DOSAGE AND ADMINISTRATION:
For NADPH-methemoglobin reductase deficiency:
A: Oral: 65-130 mg 3x/d; max: 390 mg/day after meals
CH: Oral: 1-1.5 mg/kg/d (max: 4 mg/kg/d) given with 5-8 mg/kg/d of
ascorbic acid; administer after meals with a full glass of water
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For methemoglobinemia:
A and CH: 1-2 mg/kg IV or 25-50 mg/m2 over 5 minutes; may be repeated
in 1 h if necessary. If no response after 2 doses, do not repeat dosing;
consider G-6-PD deficiency or methemoglobin reductase deficiency;
patients with continued production of methemoglobin from long-acting
oxidant (e.g., dapsone) may need repeated doses every 6-8 h for 2-3
d
PREPARATIONS:
Oral: 1% solution
55 mg and 65 mg tablet
Inj.: 10 mg/mL, 1 mL and 10 mL ampul/vial

N-ACETYL PENICILLAMINE
WARNING
May cause fatalities due to aplastic anemia, agranulocytosis,
thrombocytopenia, Goodpasture’s syndrome and myasthenia gravis.
It is almost a white finely crystalline powder freely soluble in water. It forms
stable complexes (chelates) with mercury, copper and lead. It is readily absorbed
from the gastrointestinal tract and reaches peak blood concentrations within 1-2 h.
It is metabolized in the liver and excreted in the urine and feces mainly as metabolites.
N-acetylpenicillamine is more stable than penicillamine and has better central and
peripheral nerve penetration.
INDICATIONS:
1. Acute and chronic poisoning with mercury (including mercury inhalation),
copper and lead
2. Arsenic poisoning
CONTRAINDICATIONS:
1. Pregnancy and lactation
2. Patients with agranulocytosis or aplastic anemia
3. Patients with renal insufficiency
4. Concomitant administration of other hematopoietic depressants (e.g.,
gold salts, immuno-suppressants, antimalarial agents, phenylbutazone,
dipyrone or methimazole)
PRECAUTIONS:
1. It should be given 1 h before or 2 h after a meal.
2. Administration should be discontinued temporarily if fever occurs. When
fever resolves, resume drug using smaller doses. Give systemic steroid if
reaction recurs.
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3.
4.
5.
6.
7.
8.

Observe skin and mucous membranes for allergic reactions and treat
accordingly. If fever, arthralgia or lymphadenopathy accompanies the
rash, discontinue the drug.
Reduce dosage if impairment of wound healing occurs due to the effect of
penicillamine on collagen.
Use with caution in patients with portal hypertension.
It produces cross sensitivity in patients with penicillin allergy.
The requirement for pyridoxine is increased thus requiring a daily
supplementation of pyridoxine of 25 mg.
Weekly measurement of urinary and blood concentration of the intoxicating
metal is necessary to assess the need for continued therapy.

PREGNANCY RISK CATEGORY: D
The drug is embryotoxic and teratogenic. Birth defects have been associated
with its use during pregnancy. It should only be used in women of child-bearing
potential when the expected benefits outweigh the potential hazards.
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity reactions with rash, pruritus, drug fever;
GUT: hematuria, proteinuria; HEMATOLOGIC: leucopenia, thrombocytopenia,
hemolytic anemia, agranulocytosis; GIT: hepatitis, pancreatitis, anorexia, vomiting,
impairment of taste, epigastric pain; OTHERS: optic neuritis, myasthenia gravis,
nephrotic syndrome
DRUG INTERACTIONS:
1. Food and antacids decrease penicillamine absorption.
2. Its renal or hematologic toxicity is enhanced with concurrent administration
of chloroquine, primaquine, pyrimethamine (other antimalarial agents),
immunosuppressants, gold salts, phenylbutazone, dipyrone.
3. There is an increased hepatotoxicity with benorylate (hemorrhagic
centrilobular necrosis).
4. Neurotoxicity is increased with isoniazid.
5. Hypoglycemia is enhanced with concomitant administration of insulin.
6. Iron deficiency and pyridoxine deficiency develop.
7. There is an increased in IV diazepam-induced phlebitis.
DOSAGE AND ADMINISTRATION:
A and CH: 100 mg/kg/d (max of 1 g in children and 2 g in adults) in 4 divided
doses, on an empty stomach, for 7-10 d
If treatment is to continue longer, reduce the dose to 35 mg/kg/d in 4 div
doses.
The drug may be mixed with sugar syrup or fruit juice, freshly prepared at the
time of administration. Daily water intake should be at least 2 L for adults.
PREPARATION:
Oral: Crystals, 25 g/bottle
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NALOXONE
WARNING
May precipitate acute abstinence syndrome in opioid-dependent patients
and in neonates of opioid-dependent mothers. There is insufficient
evidence to support the routine use of naloxone in non-opioid toxicities.
It is a semi-synthetic, thebain-derived, pure opioid antagonist with high affinity
for the μ (strongest binding), κ and δ opioid receptors. At high doses, it antagonizes
GABA receptors and stimulates cholinergic activity. Naloxone is non-addictive with
onset of effect occurring within 2 min when given IV, only slightly delayed when
given IM or SC. It binds with the opioid receptors in a competitive fashion, thus
preventing the binding of agonists, partial agonists and mixed agonists-antagonists
without producing any actions of its own. It is rapidly distributed in the body, crosses
the placenta, metabolized in the liver by glucuronide conjugation and excreted in
the urine. The serum half life ranges from 30-81 min (mean 64 + 12 min) in adults.
In neonates, mean plasma half life is prolonged to 3.1 + 0.5 h.
INDICATIONS:
1. Complete or partial reversal of narcotic effects, including respiratory
depression, coma or hypotension
2. Empiric therapy for stupor or coma suspected to be caused by opioid
overdosage
3. Adjunct to intraspinal opioid analgesia
4. Coma of unknown etiology
5. May partially reverse the CNS and respiratory depression associated with
overdosage caused by clonidine, ethanol, angiotensin-converting enzyme
inhibitors, valproate
CONTRAINDICATION:
Known hypersensitivity to naloxone or its preservatives (methylparaben and
paraben) or the impurities (noroxymorphone and bisnaloxone)
PRECAUTIONS:
1. Withdrawal reactions may occur in opioid-dependent patients or those
who have received doses of opioids.
2. Acute withdrawal syndrome in neonates of opioid-dependent mothers may
also occur.
3. Other resuscitative measures for patent airway, cardiac massage
and vasopressor should be available in counteracting acute narcotic
poisoning.
4. Use with caution in patients with hypoxia, hypercapnia, underlying
cardiorespiratory disease or history of opioid dependence.
5. Use with caution in patients with pre-existing cardiac disease or those who
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6.
7.
8.

have received potentially cardiotoxic drugs.
Avoid administering the drug through the intramuscular route since
absorption is erratic and incomplete. DO NOT GIVE ORALLY.
Adequate oxygenation is important when drug is being administered.
Patients who ingested controlled release opioid preparations may not
reach peak concentrations until 24 hours after ingestion, thus may need
additional bolus injections of naloxone and increased infusion rates.

PREGNANCY RISK CATEGORY: B
Its use in pregnancy and lactating mothers must be weighed against risk of
adverse effects.
ADVERSE REACTIONS:
CVS: transient hypertension, cardiac arrhythmias, cardiac arrest has been
reported; CNS: drowsiness (up to 24 mg), tingling and numbness of extremities,
behavioral disturbances (anger, anxiety, confusion, depression) at higher doses
(4 mg/kg), decreased cognitive function and reluctance to move; GIT: nausea,
vomiting; OTHERS: sweating, yawning
DRUG INTERACTIONS:
1. It decreases the effects of narcotic analgesics.
2. Agitation, hypertension and ventricular irritability may occur following
opioid antagonism when stimulant drugs are also present.
3. Hypertension occurs in patients with clonidine overdosage.
4. Naloxone can precipitate withdrawal syndrome (fatigue, headache,
weakness) in patients who abuse anabolic steroids.
INCOMPATIBILITIES FOR IV ADMINISTRATION:
Infusion should not be mixed with preparations containing bisulfite, metabisulfite,
long chain or high molecular weight anions or solutions with an alkaline pH.
DOSAGE AND ADMINISTRATION:
The dose required to reverse opioid overdose effects depends on the opioid.
Propoxyphene, pentazocine, nalbuphine and buprenorphine may require 10 mg to
20 mg before reversal of effects occur.
For suspected opioid overdosage:
A and CH: Initial dose of 400 mcg IV every 3 minutes. If the patient does
not respond to 2 mg, then the diagnosis of overdosage with drugs other
than opioids should be entertained.
Although a total of 10 mg have been used to reverse the opioid effects, the
need for such dose is rare.
NB and IN: 10 mcg-100 mcg/kg/dose IV, IM, SC to be repeated prn after 2-3
min up to 3 times.
After satisfactory response, repeat dose q1-2h as long as opioid
depression persists.
Patient may require frequent repetitive doses or administration as
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continuous IV infusion depending on the elimination.
Alternative dose: Estimate two thirds of the initial dose needed to awaken
the patient and give this amount each hour or characteristics of the
specific opioid agonist or start IV infusion by adding 2 mg naloxone in
500 mL of normal saline, or 5% dextrose solution (4 mcg/mL). Titrate
rate of infusion to desired clinical effect.
For postoperative reversal of CNS depression for opioids:
A: 100-200 mcg IV at intervals of 2 min to obtain optimum respiratory
response with maintenance of adequate analgesia
CH: See above
For depression secondary to maternal opioid:
NB: 10 mcg/kg IV or SC; repeat at 2-3 min intervals; also effective by
endotracheal route.
PREPARATIONS:
Inj: 20 mcg/mL , 2 mL ampul (IM, IV, SC) (as hydrochloride)
400 mcg/mL, 1 mL ampul (IM, IV, SC) (as hydrochloride)

NALTREXONE
WARNING
Acute opioid withdrawal reactions may be precipitated if naltrexone is
given to patients receiving opioids for medication or abuse

Naltrexone is a synthetic cyclopropyl derivative of oxymorphone with similar
structure as naloxone. It is a pure opioid, non-addictive antagonist at the μ and κ
receptors. It has a more potent action than naloxone because of its oral absorption
and longer duration of action. Its active metabolite, 6-β-naltrexol, may contribute
to its therapeutic effects. Although it blocks the euphoriant effects of opioids, it
does not block the craving for narcotics. It has extensive first pass metabolism
and may undergo enterohepatic recirculation. Maximum plasma concentrations
of naltrexone and its metabolite are achieved in 1 hour and elimination half-life is
approximately 4 hours for naltrexone and 13 hours for 6-β-naltrexol.
INDICATIONS:
1. Maintenance treatment of opioid abstinence
2. Treatment of alcohol dependence
CONTRAINDICATIONS:
1. Patients with acute hepatitis or liver failure
2. Known hypersensitivity to the drug
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PRECAUTIONS:
1. It should be avoided in patients taking opioids for medication or abuse as
an acute withdrawal reaction may occur.
2. Use with caution in patients with liver and kidney dysfunctions.
3. It can increase the risk of suicide in patients with substance abuse with or
without concomitant depression.
PREGNANCY RISK CATEGORY: C
Use naltrexone in pregnancy only when the potential benefit justifies the risk to
the fetus since it is embryocidal in animals.
ADVERSE REACTIONS:
CNS: insomnia, nervousness, headache, irritability, anxiety, dysphoria,
dizziness; GIT: nausea, abdominal cramps, vomiting; MUSCULOSKELETAL:
arthralgia, myalgia; HEMATOLOGIC: thrombocytopenia, agranulocytosis,
hemolysis; DERMATOLOGIC: rash, acne, pruritus, alopecia; OTHERS: anorexia,
hepatitis
DRUG INTERACTIONS:
1. It causes withdrawal reactions in patients who are on opioids.
2. Concurrent use of thioridazine can cause lethargy and somnolence.
DOSAGE AND ADMINISTRATION:
For opioid abstinence: do not give until patient is opioid-free for 7-10 days
as confirmed by urine analysis and after confirmatory naloxone challenge
test.
A: Initially 25 mg PO; if no withdrawal symptoms are observed within 1
hour, give another 25 mg; maintenance regimen is individualized (50
mg/day to 10-150 mg 3 times/week)
For alcohol abuse:
A: 50 mg once a day PO for up to 12 weeks; appropriate management of
co-morbid conditions should be done
PREPARATION:
Oral: 50 mg/tablet (as hydrochloride)

PENICILLIN G CRYSTALLINE (benzylpenicillin)

The early administration of large doses of IV penicillin G crystalline in animal
studies showed partial protection against hepatic injury by reducing or inhibiting
the liver uptake of amatoxins. Amatoxins (α amanitin, β amanitin, etc.) are
cyclopeptides found in several species of mushrooms (Amanita phalloides, A.
virosa, A. ocreata, A. verna, Galerina autumnalis, G. marginata and some species
of Lepiota). Furthermore, Penicillin G appears to displace amatoxin from plasma
protein binding sites, allowing for increased renal excretion.
See Section 3.1.10 Penicillins under Section 3.1 Antibacterials

646

INDICATION: Amatoxin poisoning
PRECAUTIONS:
1. The variety of drugs, including Penicillin G, that have been suggested
for the treatment of amanita poisoning has not been tested in controlled
clinical trials.
2. Observe all principles in the appropriate management of poisoning including
maintenance of patent airway, breathing, circulation. Correction of massive
fluid and electrolyte should be done immediately. Removal of amatoxin by
repeated activated charcoal lavage every 2-4 h and ensuring good urine
output are vital for patient survival. Cimetidine IV could protect from further
gastric mucosal damage and has been shown to have protective effect in
animals against α-amanitin.
PREGNANCY RISK CATEGORY/ CONTRAINDICATIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Section 3.1.1 Penicillins under Section 3.1 Antibacterials
DOSAGE AND ADMINISTRATION:
A and CH: 300,000 units/kg/d div q4-6h by slow IV push for 48-96 h
In combination therapy, cimetidine is concurrently given at a dose of 4-6 g/d
ascorbic acid may also be administered.
PREPARATIONS:
Inj.: 1 MU and 5 MU/vial (IM, IV) (as sodium salt)

PHYSOSTIGMINE

It is a tertiary amine that causes reversible or competitive inhibition of
acetylcholinesterase, intensifying and prolonging the effects of acetylcholine. Unlike
neostigmine which has peripheral effects only, physostigmine crosses the bloodbrain barrier and can reverse the central as well as peripheral effects of muscarinic
agents as atropine. Plasma cholinesterase concentrations demonstrated inhibition
within 2 minutes of administering physostigmine infusion. Duration of action is short
(45-60 min). It is readily absorbed from the gastrointestinal tract, subcutaneous
tissues, mucous membranes and lungs. It is inactivated in the body by hydrolysis
of the ester linkage by cholinesterases.
INDICATIONS:
1. Anticholinergic syndrome with life-threatening symptoms as uncontrollable
convulsions, coma with respiratory depression or severe hyperthermia
2. Second-line agent for envenomation of Cobra snakes or intoxication with
tetrodoxin if edrophonium is not available
3. Treatment of toxic agitated delirium caused by belladonna, jimsonweed,
phenothiazines, ketamine anaesthesia, midazolam, heroin
4. Maybe useful in reversing propofol anesthesia
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CONTRAINDICATIONS:
1. Known hypersensitivity to physostigmine or any component such as
benzyl alcohol and sulfites
2. Patients with asthma, gangrene, diabetes mellitus, cardiovascular
disease
3. Patients with mechanical obstruction of the intestine or urogenital tract, or
any state
4. Patients receiving neuromuscular blocking agents or choline esters
5. Patients with toxicity from tricyclic antidepressant
PRECAUTIONS:
1. It contains sodium metabisulfite which may cause anaphylaxis and other
allergic reactions especially in asthmatics.
2. Intravenous administration should be slow, at a controlled rate of no more
than 1 mg/5 min for adults and 0.5 mg over 5 min in children.
3. IV solution should be freshly prepared.
4. Patients should be well oxygenated and hemodynamically stabilized prior to
physostigmine administration.
5. Cardiac monitoring should be done during physostigmine slow IV push.
6. Atropine sulfate should be at hand to reverse excessive muscarinic
stimulation.
7. The intramuscular route and continuous IV infusion are not recommended.
8. Use with caution in patients with bradycardia, cardiac dysrhythmias, asthma
and peptic ulcer disease.
9. Discontinue if excessive salivation or emesis, frequent urination or diarrhea
occurs.
PREGNANCY RISK CATEGORY: C
Safe use in pregnancy and lactation has not been established. Use in these
conditions should be done only if the potential benefit justifies the potential risk to
the fetus. Transient weakness has been noted in neonates whose mothers were
treated with physostigmine.
ADVERSE REACTIONS:
ANS: cholinergic excess such as abdominal cramping, diarrhea, bronchorrhea,
tachycardia, ventricular dysrhythmias, respiratory arrest and asystole; CNS:
seizures, anxiety, delirium, disorientation, hallucination, hyperactivity
DRUG INTERACTIONS:
1. Prolonged neuromuscular blockade when given concurrently in patients
receiving depolarizing neuromuscular blockers (suxamethonium,
decamethonium)
2. Cardiac effect antagonized by quinidine
3. Cardiac disturbances and seizures may be precipitated in patients treated
with cyclic anti-depressants.
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INCOMPATIBILITIES IN IV ADMINISTRATION:
Alkaline solutions since physostigmine salicylate has a pH of 5.8.
DOSAGE AND ADMINISTRATION:
For anticholinergic toxicity:
A:1-2 mg IV at slow controlled rate, no more than 1 mg/5 min; may be
repeated at intervals 5-10 min until desired response is achieved
CH: 10-30 mcg/kg/dose slow IV injection, not more than 0.5 mg/ 5 min;
it may be repeated at intervals of 15-20 min until desired therapeutic
effect is obtained (max dose is 2 mg)
PREPARATION:
Inj.: 1 mg/mL ampul (IM, IV) (as salicylate)

PHYTOMENADIONE (phytonadione, vitamin K1)
WARNING
Too rapid IV administration is associated with hypotension and flushing.
It is a fat soluble vitamin required for hepatic synthesis of blood coagulation
factors namely prothrombin (factor II), proconvertin (factor VII), plasma
thromboplastin component (factor IX) and Stuart factor (factor X) via the liver.
It is readily absorbed following IM injection and initially concentrated in the liver
with rapid decline in concentration. When given IV, detectable levels are found
within 1-1 ½ h of administration. Hemorrhage is usually controlled within 3-6 h. A
normal prothrombin level is obtained in 12-14 h. It is rapidly metabolized to polar
metabolites and excreted in bile and urine as glucuronide and sulfate conjugates.
See Section 21.1 Vitamins
INDICATIONS:
1. Anticoagulant-induced prothrombin deficiency caused by coumarin or
indanedione derivatives
2. Hypoprothrombinemia due to antibacterial therapy
3. Hypoprothrombinemia resulting from salicylate hypersensitivity, dancing
firecracker (“watusi”), paracetamol toxicity
CONTRAINDICATIONS:
1. Known hypersensitivity to phytonadione or any component; one product
contains benzyl alcohol preservative, which could be toxic to neonates in
large doses
2. Phytomenadione is not effective in hereditary hypoprothrombinemia and
that caused by severe liver disease.
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PRECAUTIONS:
1. Prothrombin time should be checked regularly beginning 48 h from
administration to determine response to phytomenadione.
2. In severe bleeding, fresh frozen plasma, whole blood or component therapy
may be necessary since it takes 1-2 h for measurable improvement in
prothrombin time to occur.
3. Vitamin K is photosensitive. Always keep away from ultraviolet light and
sunlight. Wrap bottle with aluminum foil or carbon paper during infusion.
4. It should not be infused at more than 1 mg/minute in adults and 0.5 mg/min
in infants and children to reduce the risk of adverse effects.
5. IM administration should be avoided because of the risk of hematoma at
injection site.
PREGNANCY RISK CATEGORY: C (X if used in the 3rd trimester or near term)
ADVERSE REACTIONS:
IMMUNOLOGIC: anaphylactoid reactions consisting of facial flushing,
sweating, chest constriction and chest pain, dyspnea, cyanosis and cardiovascular
collapse; DERMATOLOGIC: pain and swelling at injection site; OTHERS: cerebral
arterial thrombosis
DRUG INTERACTIONS:
It can reverse hypoprothrombinemia due to vitamin K deficiency after
prolonged antibiotic therapy, bile acid sequestrants such as colestyramine; mineral
oil, sulfonamides which are poorly absorbed (succinylsulfathiazole and phtalyl
sulfathiazole).
INCOMPATIBILITIES FOR IV ADMINISTRATION:
1. Incompatible with ascorbic acid, barbiturates, dextran, phenytoin sodium,
vitamin B12.
2. Photosensitive with 10-15% loss of activity in 24 h
DOSAGE AND ADMINISTRATION:
Anticoagulant or drug-induced prothrombin deficiency:
A: Initial dose of 2.5-25 mg/d IM or 5-10 mg SC/dose repeated q6-8h.
In severe bleeding, give IV at a rate of not greater than 1 mg/min in doses
of 2.5-10 mg and dose may be repeated q8-12h. Monitor prothrombin
time after 48 h.
CH: 2.5-10 mg/dose IM or 1-5 mg dose SC repeated q6-8h.
If IV is needed, give at 0.6 mg/kg/d (max 50 mg) diluted in preservativefree dextrose or sodium chloride solution. Give slowly at a rate not to
exceed 0.5mg/min. Monitor prothrombin time.
Oral anticoagulant overdose:
A: 2.5-10 mg/dose PO, SC, IV. May be repeated 12-48 h if oral, in 6-8 h if
given SC, IV
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IN/CH: No bleeding, rapid reversal needed: 0.5-2 mg SC, IV
Significant bleeding, life threatening: 5 mg IV
PREPARATIONS:
Oral/Inj.: 2 mg/0.2 mL pediatric ampul (IM, IV, PO) (as mixed micelle)
lnj.: 10 mg/mL, 1 mL ampul (IM, IV) (as aqueous colloidal solution with benzyl
alcohol); 10 mg/mL, 1 mL ampul (IM, IV) (as mixed micelle)

PROTAMINE SULFATE

It is a simple, low molecular weight cationic protein, which is a strong base that
complexes with heparin forming an inactive salt. This reaction occurs within 5 min
after IV administration and the effect lasts for 2 h. The heparin-protamine salt is
postulated to be partially metabolized.
INDICATIONS:
1. Heparin overdosage
2. Reversal of regional anticoagulation in the hemodialysis circuit in cases in
which anticoagulation of the patient would be contraindicated (e.g., active
GIT or CNS bleeding)
CONTRAINDICATION:
Hypersensitivity to protamine or any component
PRECAUTIONS:
1. Do not give more than 50 mg over a short period unless a larger
requirement is definitely known to avoid anti-coagulant effect of protamine
sulfate. Monitor plasma prothrombin time to determine if additional doses
are needed.
2. Avoid its use in patients with allergy to fish or in vasectomized men who
may have antiprotamine antibodies. Diabetic patients who used protamine
insulin may be at the greatest risk for hypersensitivity reactions.
3. Protamine reconstituted with benzyl alcohol should not be used in neonates
because of possible toxicity from the alcohol.
4. Watch out for hyperheparinemia (“heparin rebound”) or bleeding, 30 min
to 18 h after administration. Manage by giving additional protamine as
needed.
5. Too rapid administration can cause severe hypotension and anaphylactoid
reactions.
6. Safety and effectiveness in children have not been established.
7. Inspect solution visually for particulate matter prior to administration. Use
only clear solution.
PREGNANCY RISK FACTOR: C
Administer only to pregnant or lactating woman if clearly needed.
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ADVERSE REACTIONS:
CVS: hypotension, bradycardia, pulmonary hypertension; IMMUNOLOGIC:
anaphylactoid reactions/anaphylaxis; HEMATOLOGIC: thrombocytopenia,
bleeding, coagulopathy, leucopenia; GIT: nausea, vomiting; OTHERS: transitory
flushing
DRUG INTERACTION:
May prolong the effects of insulin
INCOMPATIBILITIES OF IV ADMINISTRATION:
Incompatible with penicillins and cephalosporins.
Manufacturer recommends that protamine sulfate should not be mixed with
other drugs unless their compatibility is known.
DOSAGE AND ADMINISTRATION:
Each mg of protamine sulfate neutralizes approximately 90 USP units of
heparin activity derived from lung tissue or about 115 USP units of heparin activity
derived from intestinal mucosa. It is intended for injection without further dilution. If
further dilution is desired, D5W or normal saline may be used. Diluted solutions should
not be stored since they contain no preservative
A: Give by very slow IV injection in doses not to exceed 50 mg of protamine
sulfate in any min period. The quantity of protamine sulfate required to
neutralize an IV dose of heparin declines after 30 min to approximately ½
the dose required immediately after heparin injection.
Alternate regimen: If only a few min have elapsed since heparin was injected
IV: give 1-1.5 mg for each 100 units of heparin
If 60 min have elapsed: 500-750 mcg/100 units of heparin.
If > 2 h have elapsed: 250-375 mcg/100 units of heparin.
If heparin was given by IV infusion, a dose of 25-50 mg of protamine sulfate
after infusion has stopped has been recommended.
If heparin was given by deep SC injection, a protamine dose of 1-1.5 mg/100
u n i t s o f heparin is recommended. An initial dose of 25-50 mg is given by
slow IV injection with the balance being infused over 8-16 h.
PREPARATIONS:
Inj.: 10 mg/mL, 5 mL and 25 mL ampul (IV)

PYRIDOXINE (vitamin B 6 )

It is a water soluble B complex vitamin that is an essential co-factor in a
variety of enzymatic reactions. It prevents or controls H-induced convulsions
and the consequent lactic acidosis and shortens the H-induced coma. In
monomethylhydrazine poisoning (e.g., gyrometrin mushrooms), it may also
decrease the hepatic, renal and neural toxicity by inhibition of B6 metabolism.
Pyridoxine also acts as a co-enzyme for a variety of metabolic transformation and
is essential in human nutrition. The three forms present in the body are pyridoxine,
pyridoxal, and pyridoxamine which are absorbed orally and all are converted to the
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active form pyridoxal phosphate, The biologic half-life is 15-20 d. Pyridoxine is not
bound to plasma protein but its metabolite pyridoxal phosphate and pyridoxal are
totally and partially protein bound, respectively. The three forms are metabolized
and excreted in the urine as 4-pyridoxic acid.
See Section 21.1 Vitamins
INDICATIONS:
1. Acute management of seizures caused by intoxication with isoniazid,
gyrometrin mushrooms or possibly cycloserine, hydralazine and
theophylline
2. Prophylaxis in chronic H intake to prevent peripheral neuropathy especially
in slow H acetylators and in chronic penicillamine therapy
3. Adjunct to therapy for ethylene glycol intoxication
CONTRAINDICATION:
Known hypersensitivity to pyridoxine or any component
PRECAUTIONS:
1. It can reduce the effect of levodopa.
2. It may aggravate or promote deterioration of acne vulgaris.
3. In large doses given chronically, it may induce pyridoxine convulsion.
4. It may inhibit lactation.
5. Burning may occur at the injection site after IM or SC administration.
PREGNANCY RISK CATEGORY: A; C if dose exceeds RDA/RENI
However chronic excessive use in pregnancy has resulted in pyridoxine
withdrawal seizures in neonates.
ADVERSE REACTIONS:
CNS: paresthesias, somnolence, headache,
photosensitivity, low serum folic acid levels

hypotonia;

OTHERS:

DRUG INTERACTIONS:
1. It reverses therapeutic effect of levodopa by stimulating decarboxylation
of dopa to dopamine which is further metabolized and preventing passage
to the CNS.
2. H, cycloserine, hydralazine and oral contraceptives may increase
pyridoxine requirements.
3. It decreases levels of phenobarbital and phenytoin.
INCOMPATIBILITIES WITH IV ADMINISTRATION:
1. Solution for IV is acidic (pH 2-3) and photosensitive (degraded when
exposed to light)
2. Incompatible with alkaline solutions, iron salts and oxidizing solutions
3. Reduces antibiotic activity of erythromycin and kanamycin
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DOSAGE AND ADMINISTRATION:
For acute H intoxication:
A and CH: The mg dose of pyridoxine should equal the ingested dose of H.
When the ingested dose of H is unknown: 5 g or 80-120 mg/kg
(convulsant dose of H) by slow IV injection (max 5 g/kg/dose). May be
diluted in 50 mL dextrose or saline and should be given over 5 min.
Additional follow-up dose of pyridoxine, 10-20 mg/kg/d PO for up to 6 wk
in cases of severe H poisoning
For monomethylhydrazine poisoning:
Give 25 mg/kg IV. May be repeated as necessary to a maximum total dose
of 15-20 g.
For ethylene glycol poisoning:
Give 50 mg IV or IM q6h until intoxication is resolved.
For cycloserine poisoning
A dosage of 300 mg/d has been recommended.
For hydralazine poisoning:.
1-2 g IV infusion over 3 h
For chronic H administration as prophylaxis: 10 mg/100 mg H/d, PO
For chronic penicillamine treatment:
A: 100-200 mg/d for 3 weeks; for prophylaxis: 25-100 mg/d
CH: 10-50 mg/d for treatment; for prophylaxis: 1-2 mg/kg/d
PREPARATIONS:
Oral: 50 mg tablet (as hydrochloride)
Inj.: 100 mg/mL, 10 mL ampul (IM, IV) (as hydrochloride)

SODIUM CALCIUM EDETATE (EDTA) (1)
WARNING
Sodium calcium edetate is capable of producing toxic effects which can
be fatal. DO NOT exceed the recommended daily dose.
It is an ionic, water-soluble compound belonging to the family of
polyaminocarboxylic acids. It mobilizes lead from the body by forming a stable,
water-soluble lead complex which is readily excreted. Oral administration has limited
value since its bioavailability is only 5%. After IV injection, the. plasma half-life is
20-60 min and about 50% of a dose is excreted in the urine in 1 h and over 95%
in 24 h. Increased urinary excretion of lead begins 1 h after EDTA administration
and is followed by a decline in whole blood lead concentration over the course of
treatment. EDTA mobilizes lead mainly from soft tissues and from a fraction of the
lead stores present in bone. In patients with high body lead burdens, cessation of
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EDTA chelation is often followed by rebound elevation in blood. lead levels as bone
stores equilibrate with lower soft tissue levels.
INDICATIONS:
1. Lead encephalopathy in combination with dimercaprol
2. Diagnosis and treatment of lead intoxication
3. Acute cobalt, cadmium or significant uranium exposure as adjunctive
therapy
CONTRAINDICATIONS:
Anuria and patients with active renal disease or hepatitis
PRECAUTIONS:
1. Perform daily, routine urinalysis for presence of proteinuria or hematuria
during therapy to monitor renal status, especially in patients who have
been diagnosed with an underlying kidney problem.
2. Monitor patient for irregularities of cardiac rhythm.
3. Do not exceed recommended dose.
4. In lead encephalopathy, IM route is preferred. When administered through
IV infusion, it must be at slow rate to avoid exacerbation of increased
intracranial pressure.
5. The elimination of endogenous metals (zinc, manganese, iron and copper)
may occur, but to a lesser extent than that of lead. This may lead to
deficiency of these metals.
6. Use with caution in patients with active or inactive tuberculosis and history
of seizures.
7. Always give in combination with dimercaprol in treating children.
PREGNANCY RISK CATEGORY: B
There are no adequate and well controlled studies in pregnant women. One
reproduction study in animals showed fetal malformation with high doses. It should
be used in pregnancy only if necessary.
ADVERSE REACTIONS:
GUT: urinary frequency, urgency, renal tubular necrosis, proteinuria, microscopic
hematuria; CNS: numbness, tingling sensation, headache; CVS: hypotension,
arrhythmias, ECG changes; GIT: nausea, diarrhea; MUSCULOSKELETAL: local
pain at injection site, thrombophlebitis; OTHERS: fever, chills, malaise, transient
marrow suppression, elevated liver enzymes, hypercalcemia
DRUG INTERACTIONS:
1. It chelates zinc and zinc-containing drugs; it can interfere with action of
zinc insulin preparations.
2. Steroids may enhance the renal toxicity of calcium EDTA.
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INCOMPATIBILITIES WITH IV ADMINISTRATION:
1. Haze develops over 3 h when sodium calcium edetate 4 g/L is mixed with
amphotericin 200 mg/L in glucose injection (5%); yellow color when mixed
with hydralazine HCI 80 mg/L in glucose injection.
2. EDTA and dimercaprol should not be mixed in one syringe.
3. Incompatible with 10% dextrose, 10% invert sugar in 0.9% sodium chloride,
Lactated Ringer’s, 1⁄6 molar sodium lactate injection and Ringer’s solution
DOSAGE AND ADMINISTRATION:
Administration of calcium EDTA should never be a substitute for removal from
lead exposure.
For lead poisoning with encephalopathy or blood lead levels greater than 100
mcg/dL:
1,500 mg/m 2/d (approximately 30 mg/kg) in 2-3 div doses (q8-12h) deep IM
or as a continuous slow IV infusion (diluted to 2-4 mg/mL in 5% dextrose or
normal saline) for 5 d. Some clinicians advocate that treatment of patients
with lead encephalopathy be initiated with a single dose of dimercaprol
(BAL) followed 4 h later by the concomitant administration of BAL and
calcium EDTA. For IM, may add lidocaine or procaine to calcium EDTA inj
to a final concentration of 0.5% lidocaine.
For symptomatic lead poisoning without encephalopathy and blood lead levels
50-100 mcg/dL:
1000-1500 mg/m 2/d (approximately 20-30 mg/kg) in 2-3 div doses deep
IM or as a continuous IV infusion (diluted 2-4 mg/mL) for 3-5 d.
For additional course of treatment may be considered based on post-treatment
blood lead concentrations and the presence or recurrence of symptoms.
Treatment courses should be separated by a minimum of 2 d and an
interval of 2 or more wk may be indicated to assess the extent of posttreatment rebound in blood lead levels.
A: If IV infusion:1 g of sodium calcium edetate should be diluted with 250500 mL glucose inj (5%) or sodium chloride inj (0.9%) at a dose of 40
mg of anhydrous sodium calcium edetate/kg in 2 div doses 8 to 12 h apart
for up to 5 d. The infusion should be administered over a period of at least 1 h.
A second course of treatment may be given after an interval of at least 2 d. A
third course may be administered after an interval of at least 7 d.
If IM, dose is 40-50 mg/kg in 2-4 div doses as 20% solution with the addition
of preservative-free procaine HCI to a concentration of 0.5-1.5%
CH: Give dimercaprol, 4 mg/kg IM q4h for 30 doses. Beginning 4 h later, give
calcium disodium edetate at a separate injection site, 12.5 mg IM q4h as
20% solution with 0.5% procaine or lidocaine added, for a total of 30 doses.
If significant improvement has not occurred by the 4th day, the number of
injections is increased by 10 mg for each drug. In pediatric patients without
encephalopathy who respond well, dimercaprol may be discontinued after the
3rd or 4th day and edetate reduced to 50 mg/kg/24 h for the remainder of the
5 d course of injections. If the blood lead level is still above 80 mcg/dL 2-3 wk
after the first course, give a second course of 30 injections each of both drugs.
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Courses of sodium calcium edetate should not exceed 500 mg/kg, with at
least 1 wk between courses.
For test for body lead burden: Single dose calcium EDTA lead mobilization
test or to assess the need for a full course of treatment in patients with
moderately elevated blood lead levels is advocated by some clinicians but
the value and necessity of these tests are controversial. It is contraindicated
in symptomatic patients and in patients with blood lead levels above 55
mcg/dL for whom appropriate therapy should be done.
For cobalt and cadmium poisoning:
A: 75 mg/kg/d in 3-6 div doses for 5 d not to exceed 500 mg/kg in 5 d. A
second course of chelation may be considered after 2 d interruption of
therapy based on whole blood levels of cadmium or cobalt.
In uranium exposure: Based on animal studies, effective if within 1 h to 4 h of
exposure
A: Daily dose of 4 g in 3-6 div doses IM or IV for several days
PREPARATION:
Inj.: 200 mg/mL, 5 mL ampul (IM)

SODIUM NITRITE
WARNING
Inappropriate use of sodium nitrite can cause dangerous
methemoglobinemia.Excessive doses given to patients with G-6-PD
deficiency can lead to life- threatening methemoglobinemia.

It is an oxidizing agent which produces methemoglobinemia. In cyanide
poisoning, the nitrite-induced methemoglobinemia forms a reservoir for ferric ions
to which cyanide has more affinity than ferrous ions of the cytochrome oxidase of
the electron transport chain. Cyanide combines with methemoglobin to produce
cyanomethemoglobin, thus protecting the cytochrome oxidase from the cyanide
ions. A single dose of sodium nitrite (300 mg or 4.5 mg/kg) is anticipated to produce
a methemoglobin level of about 20-30% which occurs within 30 minutes. The
drug is metabolized in the liver to form inorganic nitrates which are less potent.
Elimination is renal.
INDICATIONS:
1. Symptomatic cyanide poisoning, used in conjunction with sodium
thiosulfate
2. Hydrogen sulfide poisoning if given within 30 min of exposure
PRECAUTIONS:
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1.
2.
3.
4.
5.
6.

Use with caution in patients with underlying pulmonary or cardiac
disease.
Use with caution in patients with glucose-6-phosphate dehydrogenase
deficiency.
Regularly monitor blood pressure during administration. Discontinue
temporarily if systolic blood pressure falls below 80 mm Hg. Adjust rate of
IV administration.
Slowly administer over at least 3-5 minutes.
The amount of nitrite administered must be based on the hemoglobin level
and on the weight of the individual. The desired initial goal is to convert at
least 26% of hemoglobin to methemoglobin.
Further administration of nitrite should be based on methemoglobin
determination and total methemoglobin should not exceed 40%.

PREGNANCY RISK CATEGORY: C
Safe use in pregnant and lactating women has not been established.
May compromise oxygen delivery and blood flow to the fetus and induce fetal
methemoglobinemia. However, its acute, short term use for a serious symptomatic
patient should be considered.
ADVERSE REACTIONS:
CVS: tachycardia, hypotension, cyanosis, syncope; GIT: nausea, vomiting,
abdominal pain; OTHERS: headache, methemoglobinemia
DRUG INTERACTIONS:
1. Sodium nitrite antagonizes acetylcholine, epinephrine and histamine
effects.
2. It potentiates hypotensive effects and/or anticholinergic effects of
tricyclic antidepressants, antihistamines, meperidine and related CNS
depressants.
3. Alcohol may increase side effects and cause severe hypotension or
cardiovascular collapse.
INCOMPATIBILITIES WITH IV ADMINISTRATION:
Sodium nitrite should not be mixed with other medications.
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DOSAGE AND ADMINISTRATION:
Table 12.1 VARIATION OF SODIUM NITRITE AND SODIUM THIOSULFATE
DOSE WITH HEMOGLOBIN CONCENTRATION
Hemoglobin
g/dL

Initial dose
Sodium Nitrite
(mg/kg)

Initial dose
Sodium nitrite 3%
(mL/kg)

7
8
9
10
11
12
13
14

5.8
6.6
7.5
8.3
9.1
10.0
10.8
11.6

0.19
0.22
0.25
0.27
0.30
0.33
0.36
0.39

Initial dose
Sodium thiosulfate
25% (mL/kg)
0.95
1.10
1.25
1.35
1.50
1.65
1.80
1.95

Source: Leikin JB, et al. Poisoning and Toxicology Compendium, 1998, 1081
A: 300mg or 10 mL of 3% solution administered IV over 3 min followed
immediately by 50 mL sodium thiosulfate 25%
CH: 0.15-0.33 mL/kg (4.5-10.0 mg/kg); max of 10 mL/kg
Pediatric dosing is best based on hemoglobin concentration.
If anemia is suspected or hypotension is present, start with the lower dose, dilute
in 50-100 mL of saline and give over at least 5 min. Oxidation of hemoglobin to
methemoglobin occurs within 30 min. If no response or recurrence of cyanide
toxicity is observed, the injections of nitrite and thiosulfate may be repeated at
half the initial dose.
Note: The dose of sodium thiosulfate in children is 1.65 mL/kg of a 25%
solution (412.5 mg/kg).
PREPARATION:
Inj.: 30 mg/mL, 10 mL ampul/vial (IV)

SODIUM THIOSULFATE

It is a sulfhydryl donor for the sulfur transferase enzyme rhodanase which catalyzes the conversion of cyanide to relatively non-toxic thiocyanate, thus accelerating the detoxification of cyanide. It is poorly absorbed from the gastrointestinal
tract. After IV administration, it is distributed throughout extracellular fluid and 95%
is rapidly excreted in the urine within 4 h after stopping the infusion. Only 28.5% of
the dose is recovered unchanged in the urine. The mean plasma elimination halflife is 80 min.
INDICATIONS:
1. Cyanide poisoning, alone or in combination with nitrites or
hydroxocobalamin
2. Cisplatin administration to reduce risk of nephrotoxicity
3. Empiric treatment of possible cyanide poisoning associated with smoke
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4.
5.

inhalation
Prophylaxis during nitroprusside infusion
Extravasation of cisplatin, actinomycin D, mechlorethamine and mitomycin
C

CONTRAINDICATIONS:
1. Hypersensitivity to the drug or any component
2. Hydrogen sulfide poisoning
3. Severe osmotic disturbances present in patient with severe renal disease
PRECAUTIONS:
1. Use with caution in patients with kidney impairment.
2. It should be administered at 2.5- 5 mL/min to avoid transient hypotension
brought about by rapid IV administration.
3. Prevent contamination of solution with acid or strong alkali.
4. Autoclaving may allow development of cloudiness or deposits in the
solution.
5. Use a 25% solution in children and 50% solution in adults.
PREGNANCY RISK CATEGORY: C (indeterminate)
Safe use in pregnancy and lactation has not been established. However,
this does not preclude its acute, short-term use for a seriously symptomatic
patient.
ADVERSE REACTIONS:
GIT: nausea, vomiting; CNS: depression secondary to thiocyanate intoxication,
psychosis, confusion; DERMATOLOGIC: burning sensation during IV infusion;
MUSCULOSKELETAL: muscle weakness, cramping; OTHERS: osmotic
disturbances, hypotension, tinnitus
DOSAGE AND ADMINISTRATION:
(See sodium nitrite for cyanide poisoning)
For cyanide, nitroprusside, bromate intoxication:
A: 12.5 g (50 mL of 25% solution or 25 mL of 50% solution) administered
IV infusion over at least 10 min or 2.5-5 mL/min or 12 g/m2 body
surface IV infusion over 6 h
CH: 400 mg/kg (1.6 mL/kg of 25% solution)
If cyanide toxicity recurs, injections of sodium nitrite and thiosulfate may be
repeated after 30 minutes at half the initial dose.
For extravasation of cisplatin, actinomycin D, mechlorethenamine or mitomycin
C: 4 mL of 10% sodium thiosulfate with 6 mL sterile water and administer
through the offending IV catheter or through multiple SC injections after
catheter removal
PREPARATION:
Inj.: 250 mg/mL, 50 mL ampul (IV)
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SUCCIMER (dimercaptosuccinic acid, DMSA)
WARNING
Succimer may cause granulocytopenia and thrombocytopenia. Rebound
lead elevation in the blood may occur.

Succimer is a water soluble analogue of dimercaprol or BAL. It forms watersoluble chelates with a number of metals such as lead, mercury, nickel and arsenic
and enhances their elimination with insignificant effects on essential elements such
as calcium, iron, and magnesium. Minor increases in the excretion of zinc and
copper may occur. Succimer does not promote the passage of metals to the CNS.
It binds the metals through the sulfhydryl groups thereby preventing the effects of
the metals. It possibly removes the metal from binding sites on enzymes or other
physiologic proteins. Succimer is rapidly but variably absorbed after oral dosing with
peak blood levels occurring between 1 and 2 h. It is highly protein bound (90%) and
excretion is primarily by the kidneys with peak excretion of the parent drug and its
metabolites after 2-4 h. Of the total amount eliminated in the urine, about 90% is in
altered form as mixed succimer-cysteine disulfides and 10% unchanged.
INDICATIONS:
Poisoning secondary to lead, mercury and arsenic
CONTRAINDICATIONS:
1. Known hypersensitivity to the drug
2. Patients
with
bone
marrow
depression,
granulocytopenia,
thrombocytopenia
3. Patients with end-stage renal disease and serious liver disease
4. Combined use with BAL or Calcium disodium EDTA or both is not
recommended.
PRECAUTIONS:
1. Succimer imparts a sulfur-like odor to the patient’s body fluids which may
decrease compliance to treatment.
2. Baseline white cell differential and platelet count and weekly follow-up
during therapy should be done. Discontinue the drug if absolute neutrophil
count is below 1200/uL and follow-up until absolute count returns to
baseline level or above 1500/uL.
3. Serum transaminases should be monitored before therapy and weekly
during treatment .
4. Patient should be adequately hydrated before and during therapy.
5. Extreme caution should be made in patients with compromised renal
function. Succimer is dialyzable but the metal chelates are not.
6. Monitoring of metal levels weekly during and after treatment until stable to
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detect rebound elevation should be done.
Patient should be checked for the possibility of allergic or mucocutaneous
reactions therapy especially with repeat courses. The mucocutaneous
reactions are vesicular affecting the oral mucosa, external urethral meatus
and perianal areas.
8. Monitor for any signs of infection.
9. It is not to be used for prophylaxis of lead toxicity in the presence of
continuous exposure.
10. Treatment should always be accompanied by identification and removal of
the source of exposure.
11. It may precipitate hemolysis in patients with G-6-PD deficiency.
12. Safety and efficacy in infants under 12 months of age have not been
established.
7.

PREGNANCY RISK CATEGORY: C
In animals, succimer is fetotoxic and teratogenic when given SC at > 410-1640
mg/kg/day. There are no adequate, well-controlled studies in pregnant women. It
should only be used during pregnancy if the potential benefit justifies the potential
risk to the fetus.
ADVERSE REACTIONS:
GIT: abdominal cramps, nausea, vomiting, diarrhea, anorexia, hemorrhoidal
symptoms, metallic taste, reversal elevation of transaminases, alkaline phosphatase;
DERMATOLOGIC: rash, pruritus, mucocutaneous eruptions; HEMATOLOGIC:
neutropenia, thrombocytopenia; RESPIRATORY: cough, sore throat, rhinorrhea
(children); CNS: drowsiness, dizziness, sensorimotor neuropathy, sleepiness,
paresthesias (adults); OTHERS: fever, flu-like symptoms, back pain, reversal
elevation of serum cholesterol
DRUG OR LABORATORY INTERACTIONS:
1. Patients who have received calcium disodium EDTA with or without BAL
should have a rest of 4 wk before receiving succimer.
2. False positive results for ketones in urine using nitroprusside reagents
(Ketostix) and falsely decreased measurements of serum uric acid and
CPK may be observed.
DOSAGE AND ADMINISTRATION:
A and CH: Start dosage at 10 mg/kg or 350 mg/m2 q8h for 5 d. Reduce the
frequency of administration to 10 mg or 350 mg/m2 q12h for 14
additional d of treatment. Total course of therapy last 19 d. Repeated
courses may be necessary if indicated by weekly monitoring of blood
concentration of the metal. A minimum of 2 wk between the courses
is recommended unless the blood metal levels demand a more
prompt treatment. In young children who cannot swallow capsules,
the contents of the capsules (medicated beads) may be sprinkled
on a small amount of soft food or may be given by spoon followed
662

with a fruit drink. DO NOT ALLOW THE MEDICATED BEADS TO
BE CHEWED!
PREPARATION:
Oral: 100 mg/200 mg capsule

THIAMINE

It is a water soluble vitamin that is important in the formation and utilization of
cellular energy. Thiamine is an essential coenzyme for carbohydrate metabolism
in the form of thiamine diphosphate. As a cofactor for the enzyme pyruvate
dehydrogenase, it links glycolysis to the Kreb’s cycle, allowing aerobic metabolism
to produce 38 moles of ATP from each mole of glucose. It also acts as a cofactor
for α-ketoglutarate dehydrogenase, a second enzyme in the Kreb’s cycle, and for
transketolase, an enzyme in the pentose phosphate pathway, which forms NADPH
for reductive biosynthesis. Thiamine is also important in maintaining normal
neuronal conduction. In ethylene glycol intoxication, thiamine acts as cofactor in
the metabolism of glyoxylic acid.
It is well absorbed from the gastrointestinal tract at dose of 5 mg or less and
after IM administration. It is widely distributed to most body tissues and appears in
breast milk. In the cell, it is present in the diphosphate form but not stored to any
appreciable extent and excreted in the urine unchanged or as metabolites. The 1%
solution in water has a pH of 2.7-3.4 and the USP injection a pH of 2.5-4.5. When
made into a neutral or alkaline solution, rapid deterioration occurs, especially when
in contact with air.
See Section 21.1 Vitamins
INDICATIONS:
1. Acute alcohol intoxication
2. Empiric therapy to prevent and treat Wernicke-Korsakoff’s syndrome in
alcoholics or malnourished patients; thiamine should be given concurrently
with glucose in these patients
3. Adjunctive therapy in patients with ethylene glycol poisoning
4. Thiamine deficiency or beri-beri whether “wet” (cardiac failure and edema)
or “dry” (peripheral neuropathy, muscle wasting and paralysis)
CONTRAINDICATION:
Known hypersensitivity to thiamine or any component
PRECAUTIONS:
1. Avoid incompatibility interaction with sulfites (amino acids with thiosulfite)
and solutions with pH above 6.5.
2. Use with care in patients who received neuromuscular blockers since
thiamine can enhance blocking action.
3. Large doses should be given in divided doses for better absorption and to
prevent occurrence of anaphylactoid reactions.
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PREGNANCY RISK CATEGORY: A; C if used in doses exceeding RDA/RENI
It is safe during pregnancy and lactation
ADVERSE REACTIONS:
DERMATOLOGIC: rash, angioedema, dermatitis after rapid IV administration
greater than RDA/RENI; CVS: vasodilation, hypotension; OTHERS: weakness,
pulmonary edema, anayphylactoid reactions (rare)
DRUG INTERACTIONS:
1. High carbohydrate diet or IV dextrose solutions increase requirement for
thiamine.
2. Thiamine enhances the action of neuromuscular blockers.
INCOMPATIBILITES FOR IV ADMINISTRATION:
1. It is incompatible with alkaline or neutral solutions, oxidizing and reducing
agents.
2. Exposure to heat may inactivate thiamine.
3. It is incompatible with acetates, barbiturates, carbonates, citrates, copper
ions.
DOSAGE AND ADMINISTRATION:
A: 100 mg by slow IV (over 5 min) or IM. Repeat q6h.
Doses as high as 1 g over the first 12 h may be needed in patients with
acute Wernicke-Korsakoff’s syndrome. This is followed by 500 mg q8h for
2 d if symptoms persist. Then give 100 mg orally 2x/d or 250 mg daily IV
until the patient can take oral thiamine.
CH: 50 mg by slow IV or IM repeated q6h or 10 mg/kg in 3 div doses
PREPARATION:
Inj: 100 mg/mL, 10 mL vial (as hydrochloride) (IM, IV)

Dimercaptopropane sulphonate ( DMPS)

It is a water-soluble compound with a chemical structure similar to succimer
and dimercaprol. It forms a water-soluble complex with arsenic which is less likely
to penetrate the central nervous system than the lipophilic dimercaprol-arsenic
complex. It also enhances excretion of monomethylarsonous acid, a metabolite of
arsenic. DMPS has been used as a diagnostic aid to approximate the body burden
of arsenic in suspected cases of exposure. It is less toxic than either dimercaprol
or disodium EDTA as antidote for heavy metal poisoning.
INDICATIONS:
1. Poisoning secondary to arsenic, mercury, bismuth
2. May be effective for Wilson’s disease
CONTRAINDICATION:
Hypersensitivity to the drug or any component
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PRECAUTIONS:
1. DMPS imparts a sulfur-like odor to the patient’s body fluids which may
decrease compliance to treatment.
2. Use with caution in patients with renal impairment.
3. Ensure adequate fluid intake while on therapy.
4. Slowly administer the drug IV in at least 5 min.
5. Monitor urinary excretion of the heavy metals
PREGNANCY RISK CATEGORY: No assigned FDA category.
Its safety in pregnancy and lactation has not been studied.
ADVERSE REACTIONS:
CVS: hypotension (after IV injection); DERMATOLOGIC: rash, pruritus, skin
necrosis; CNS: dizziness, headache; GIT: nausea
DOSAGE AND ADMINISTRATION:
Pediatric dosing has not been clearly established.
For arsenic poisoning:
A: Oral: 100 mg PO 4x/d
IV: 250 mg IV q4h x 12 d
IM: 5 mg/kg/dose as a 5% solution
Day 1: q6-8h (3-4 doses)
Day 2: q8-12h (2-3 doses)
Day 3 and thereafter: q12-24h (1-2 doses)
Until 24-h urinary arsenic < 50 mcg/dL
Challenge test: Single oral 300 mg
For mercury poisoning:
A: Oral: 200-400 mg once daily in 2-3 div doses for 5-7 d
IV: 250 mg q6h x 7 d, then q8h for 1 d, then q12h for 8 d, then once
daily for 7 d
Challenge test: Single oral 300 mg
For Wilson’s disease:
A: Oral: 100 mg 2x/d for 15 d
IV: 3 mg/kg
PREPARATIONS:
Oral: 100 mg/cap
Inj.: 250 mg/5 mL ampul (IV)

Glyceryl trinitrate

It is an organic nitrate that enhances cyanide and hydrogen sulfide detoxification.
It creates a relative methemoglobinemia to which cyanide and hydrogen sulfide bind,
thereby protecting the cytochrome oxidase of the electron transport chain from the
effect of the toxicants. Efficacy as antidote is observed when administered within
30 min of poisoning. It is absorbed through the skin as ointment or transdermal
delivery systems. The onset of action is 30-60 min and rapidly metabolized by the
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liver to dinitrates and mononitrates. The dinitrates are less potent vasodilators than
trinitrate but with longer half-lives of 40 min. The amount of drug absorbed depends
on the application area (non-hairy chest) and the concentration of the drug. A dose
of 12.5-25 mg produces mean plasma concentration of 3.1 ng/mL while 50 mg
produces 8.9 ng/mL 1 h after application.
See Section 5.1.2 Anti-anginal agents and Section 5.2.3 Direct Vasodilators in
Section 5.0 Cardiovascular Drugs
INDICATIONS:
1. Symptomatic cyanide poisoning
2. Possibly effective for hydrogen sulfide poisoning if given within 30 min of
exposure
CONTRAINDICATIONS:
1. Hypersensitivity to drug or any component
2. Significant pre-existing methemoglobinemia
3. Severe hypotension and hypovolemia are relative contraindications
4. Concurrent carbon monoxide poisoning is a relative contraindication since
oxygen transport to the tissue may be further compromised.
PRECAUTIONS:
1. Severe hypotension occurs particularly with the patient in upright posture.
2. Nitrates may aggravate angina caused by hypertrophic cardiomyopathy.
PREGNANCY RISK CATEGORY: C
May compromise blood flow and oxygen delivery to the fetus and may induce
fetal methemoglobinemia. However, this does not preclude its acute, short-term
use for a seriously symptomatic patient.
ADVERSE REACTIONS:
CVS: postural hypotension, cardiac arrhythmias, bradycardia, tachycardia;
CNS: dizziness, throbbing headache, restlessness, blurred vision; HEMATOLOGIC:
methemoglobinemia, cyanosis; GIT: nausea, vomiting (large doses); OTHERS:
flushing of the face, weakness
DRUG INTERACTIONS:
1. Alcohol, β-blockers, calcium channel blockers may enhance trinitrate’s
hypotensive effect.
2. Methylene blue or ascorbic acid should not be administered to a
cyanide-poisoned patient because it may reverse the nitrate-inducedmethemoglobinemia and release free cyanide ion.
DOSAGE AND ADMINISTRATION:
After the patient has been removed from the area of exposure, decontaminated
and given the measures to maintain airway, breathing (with oxygen) and circulation,
the use of nitrates may be considered.
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A: Apply 1-2 inch ointment or 5-10 mg patch to the chest, thigh or back as a
temporary measure
CH: ¼ -½ inch ointment
NOTE: Hydroxocobalamin and sodium thiosulfate are the preferred
antidotes for cyanide poisoning. Hyperbaric oxygen is useful for
cyanide or hydrogen sulfide poisoning.
PREPARATIONS:
Patch: 5 mg and 10 mg

Hydroxocobalamin (vitamin B12 )

It is a water soluble vitamin, one of the three forms of vitamin B12 present in the
body (the other two are methylcobalamin or mecobalamin and adenosylcobalamin
or cobamanide). When administered to patients with cyanide poisoning,
hydroxocobalamin exchanges its hydroxyl group with free cyanide in the plasma
to produce the non-toxic cyanocobalamin. Its affinity for cyanide is sufficient to
displace cyanide from the iron of the cytochrome oxidase enzyme. The formed
cyanocobalamin is either excreted in the urine or the cyanide moiety is released at a
slow rate to allow its detoxification by rhodanese. This requires the coadministration
of thiosulfate which serves as a sulfur donor to the rhodanese enzyme, converting
cyanide to thiocyanate. One molecule of hydroxocobalamin binds one molecule of
cyanide, yielding a molecular weight binding ratio of 50:1.
Its use may be preferable to nitrite administration for cyanide poisoning.
See also Section 10.1 Anti-anemics and Section 12.1 Vitamins
INDICATIONS:
1. Acute cyanide poisoning (acts synergistically with sodium thiosulfate)
2. Prophylaxis against cyanide poisoning during nitroprusside infusion
3. Chronic cyanide exposure such as tobacco amblyopia
CONTRAINDICATIONS:
1. Patients with known hypersensitivity to any of the B12 vitamins or any
component
2. Patients with hereditary optic nerve atrophy
PRECAUTIONS:
1. The drug should be kept at a temperature not exceeding 15°C in airtight
containers protected from sunlight.
2. Appropriate doses for cyanide poisoning require excessive fluid
administration.
PREGNANCY RISK FACTOR: C
Safe use in pregnancy and lactation has not been established. However, this
does not preclude its acute, short-term use for a seriously symptomatic patient.
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ADVERSE REACTIONS:
DERMATOLOGIC: itching, urticaria; GIT: nausea, vomiting, diarrhea; OTHERS:
hypertension, mild muscle twitching, brownish-red color of the urine, sweat and
other secretions, pain at injection site
TEST INTERACTIONS:
It falsely elevates bilirubin and magnesium and falsely lowers creatinine and
AST.
DOSAGE AND ADMINISTRATION:
For acute cyanide poisoning:
A: 4-5 g diluted to a volume of at least 200 mL and administered IV over
30 min
CH: 50 mg/kg
Note: 5 g of hydroxocobalamin should bind approximately 100 mg cyanide
administered in combination with sodium thiosulfate at 8 g or 100
mg/kg IV
For prophylaxis during nitroprusside infusion:
Administer 25 mg/h by intravenous infusion
PREPARATIONS:
Inj.:1 mg/mL, 1 mL ampul/vial (IM)

Pralidoxime chloride
WARNING
Pralidoxime is not equally effective with all anticholinesterase agents.
It is a quaternary ammonium oxime which reactivates cholinesterase
outside of the CNS which has been inactivated by phosphorylation due to some
organophosphate pesticide or related compound. Its action is more striking at
nicotinic sites, often improving muscle strength within 10-40 min after administration.
It is effective at muscarinic sites and may have synergistic effect with atropine on
these sites. Studies have shown that pralidoxime remains effective long after the
previously suggested 48-hour window of treatment. Its absorption is variable and
incomplete reaching peak serum concentration within 5-15 minutes. It crosses the
blood-brain barrier very slowly, metabolized in the liver and quickly excreted in
urine, mostly as metabolites.
INDICATIONS:
1. Poisoning due to organophosphate pesticides and related chemicals which
include: ���������������������������������������������������������������������
azodrin, chlordane, diazinon, dichlorvos, disulfoton, EPN, fenthion,
isoflurophate, malathion, ��������������������������������������������
metasystox, methyldemeton, methylparathion,
mevinphos, parathion, phosphamidon, systox, TEPP
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2.
3.

Poisoning due to nerve gas agents (sarin, soman, tabun, Vx)
Control of overdosage by anticholinesterase drugs used in the treatment
of myasthenia gravis

CONTRAINDICATIONS:
1. Known hypersensitivity reaction to the drug or any component
2. Poisonings due to carbamates
3. Poisonings due to phosphorous, inorganic phosphates, or organic
phosphates without anti-cholinesterase activity
PRECAUTIONS:
1. It may even aggravate carbamate poisoning.
2. It must be given preferably within 24-48 h of organopshosphate poisoning.
However, in severe poisoning, some patients may respond even if
administration is done more than 48 h after exposure.
3. Patients with impaired renal function require reduction of dosage.
4. Use with caution in patients with myasthenia gravis.
5. It should always be given with atropine in cases of organophosphate
poisoning.
PREGNANCY RISK FACTOR: C
Safe use in pregnant and lactating women has not been established. Pralidoxime
should be given to a pregnant woman only if clearly needed.
ADVERSE REACTIONS:
CNS: drowsiness, dizziness, vision disturbances, headache; GIT: nausea;
CVS: tachycardia, hypertension; RESPIRATORY: hyperventilation, laryngospasm;
MUSCULOSKELETAL: muscular weakness and muscle rigidity with fast IV
administration; OTHERS: pain at injection site, transient neuromuscular blockade
(large doses)
DRUG INTERACTIONS:
1. Thiamine hydrochloride IV can prolong the half life of pralidoxime
chloride.
2. It antagonizes the effect at neuromuscular junction of neostigmine,
pyridostigmine and ambenonium.
INCOMPATIBILITY FOR IV ADMINISTRATION:
Atropine effect is delayed when pralidoxime is mixed in the same syringe with
atropine sulfate.
DOSAGE AND ADMINISTRATION:
For organophosphate poisoning:
Administration should be started at the same time as atropine.
A: Initial dose of 1-2 g in 100 mL saline as infusion over 15-30 min
If pulmonary edema is present, dilute in D5W and administer slowly IV
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over not less than 5 min. Subsequent dose of 1-2 g may be given after 1 h
if muscle weakness has not been relieved. Additional doses may be given
cautiously over 24 h if muscle weakness persists.
Max dose in 24 h is 12 g. Succeeding doses may be given IM or SC.
CH:20-60 mg/kg/dose depending on the severity of poisoning diluted in
appropriate volume of IV fluid
PREPARATION:
Inj.: 50 mg/mL, 20 mL vial (IV)
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13.0 GASTROINTESTINAL DRUGS
13.1 ANTACIDS
WARNING
1.
2.

Aluminum and magnesium salts may be hazardous in patients with
renal insufficiency.
When intensive antacid therapy is to be used, only non-systemic
(non- absorbable) antacids should be used because of the potential
danger of alkalosis with systemic therapy.

Antacids are weak bases used to neutralize hydrochloric acid in the gastric
lumen. They increase the pH of the stomach and upper duodenal contents. Pepsin
is inactive in solutions with a pH above 4. Their principal use is to relieve epigastric
pain produced by peptic ulcer, both duodenal and gastric, gastritis and reflux
esophagitis. There are evidences to show that antacid treatment is superior to
placebo in promoting healing of peptic ulcer.
Antacids are classified into systemic (e.g., sodium bicarbonate) and nonsystemic ( e.g., magnesium hydroxide and aluminum hydroxide ). When intensive
antacid therapy is to be used, only non-systemic (non-absorbable) antacids should
be employed because of the potential danger of alkalosis with the former. Antacid
complexes have no clear advantage over simpler preparations; neutralizing
capacity may be the same. They are best given 1 and 3 h after the last principal
meal to neutralize the acid produced in response to the meal and provide buffering
when the food has already left the stomach. They may be given hourly for control
of pain.
Antacids should not be taken at the same time with some drugs. They interfere
with the absorption of tetracycline, H, etc., and enhance the absorption of dicoumarol
and warfarin. Therefore, antacids should not be given within 2-4 h of dosing with
these drugs. They may also damage the enteric coating of tablets designed to
prevent dissolution in the stomach. They can change the urinary pH and affect the
renal excretion of certain drugs.
The usefulness of antacids is influenced by their rates of dissolution and
reactivity, by the physiologic effect of the cation, by water solubility and by
presence or absence of food in the stomach. In order to be efficacious, antacids
must be administered at the correct dosage based on its acid-neutralizing capacity
(quantity of 1 N HCl, expressed in mEq that can be brought to pH 3.5 in 15 min)
and the right time. The time limit reflects the fact that some formulations may react
with acid so slowly that a negligible amount is neutralized during the sojourn of
the preparation in the stomach. The choice is also determined by the patient’s
acceptance (palatability) and cost. Liquid formulation is more efficacious than
tablet formulation. One teaspoonful is roughly equivalent to 3 tablets of the same
antacid. If tablets are to be taken because they are handy they must be chewed well
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before swallowing. The use of tablet antacids for the treatment of active disease is
discouraged.

ALUMINUM AND MAGNESIUM CONTAINING ANTACIDS:

Magnesium-containing antacids tend to be laxative whereas aluminumcontaining antacids may cause constipation. By combining these salts, the effect
on bowel movement is minimized while preserving the effect of acid neutralization.
Both are poorly absorbed and excreted by the kidneys. Aluminum accumulation
does not appear to be a risk if there is normal renal function. Excessive doses
of aluminum compounds or even normal doses in patients with low phosphate
diets may lead to phosphate depletion, accompanied by increased resorption and
urinary excretion of calcium, with the risk of osteomalacia.

Aluminum hydroxide + Magnesium hydroxide
INDICATIONS:
1. Acid peptic ulcer disease
2. Erosive gastroduodenal lesions
3. Reflux esophagitis
CONTRAINDICATION:
Hypophosphatemia
PRECAUTIONS:
1. Acute porphyria
2. Renal impairment especially in children and elderly
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Depending on the amount of principal constituent, it may cause GIT:
constipation, diarrhea; METABOLIC: hypophosphatemia, hypermagnesemia (in
patients with renal insufficiency)
DRUG INTERACTIONS:
1. Interferes with the absorption of other drugs: ACE inhibitors and angiotensin
II antagonists, antibacterials (azithromycin, cefaclor, fluoroquinolones,
isoniazid, rifampicin and tetracyclines), antiepileptics (gabapentin
and phenytoin), antifungals (e.g., ketoconazole), antimalarials (e.g.,
chloroquine), corticosteroids, digoxin, dipyridamole, iron, phenothiazine,
penicillamine, quinidine, theophylline, etc.
2. May increase absorption of dicoumarol when given concurrently with
aluminum and magnesium hydroxide
3. Absorption of aluminum from aluminum salts is increased by citrates
contained in many effervescent tablets.
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DOSAGE AND ADMINISTRATION:
A: 15 -30 mL, 1 h and 3 h pc and hs or anytime there is pain; if necessary, may
be given hourly, PO
CH: 5 -15 mL/dose 1 h and 3 h pc and hs, or q3-6h, PO
PREPARATIONS:
Oral: 225 mg aluminum hydroxide + 200 mg magnesium hydroxide/5 mL
suspension, 60 mL, 120 mL, 180 mL, 250 mL, and 355 mL

Aluminum hydroxide
INDICATIONS:
1. Acid peptic ulcer disease
2. Prophylaxis of GI bleeding
3. Treatment of hyperphosphatemia
4. Ulcer and non ulcer dyspepsia
CONTRAINDICATION:
Hypophosphatemia
PRECAUTIONS:
1. Frequently constipated patients
2. Acute porphyria
3. Renal impairment: aluminum may be absorbed and accumulated in the
bone and CNS resulting in osteomalacia, encephalopathy, dementia
See also aluminum hydroxide + magnesium hydroxide
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: constipation, delayed gastric emptying; OTHERS: aluminum toxicity,
phosphorous depletion
DOSAGE AND ADMINISTRATION:
For treatment of peptic ulcer disease:
A: 15 -30 mL, 1 h and 3 h pc and hs or anytime there is pain, hourly if
necessary, PO
CH: 5 -15 mL, 1 h and 3 h pc and hs, or q3-6h PO
For prophylaxis of GI bleeding:
A: 20 -30 mL PO or NGT q1-2h
CH: 5 -15 mL PO or NGT q1-2h
IN: 2-5 mL PO or NGT q1-2h
For hyperphosphatemia:
A: 10 mL 5-6x/d between meals and hs PO
IN and CH: 50-150 mg/kg/d div q4-6h
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PREPARATIONS:
Oral: 600 mg/5 mL gel, 240 mL (for use of not more than 15 d)

13.2 ANTICHOLINERGICS

The antimuscarinics may be divided into atropine and its related alkaloids
and the synthetic anticholinergics. The synthetic anticholinergics can, in turn,
be divided into tertiary amines (e.g., dicycloverine) and quaternary ammonium
compounds (e.g., hyoscine butylbromide, propantheline). The tertiary amines have
less marked anticholinergic action than atropine and may also have some direct
action on smooth muscle. Quaternary ammonium compounds are less lipid soluble
and so may be less likely to cross the blood-brain barrier. Central atropine-like side
effects are reduced, however, peripheral atropine-like side effects are common like
dry mouth, difficult visual accommodation and constipation at doses which relax
the gut and inhibit gastric secretion. The elderly are particularly susceptible which
may result in glaucoma and urinary retention. The half-lives of these agents vary
from 1-12 h; most are metabolized in the liver and excreted in the bile and urine.

ATROPINE

See Atropine in Section 12.2 Specific Antidotes, and Section
Anticholinergics

1.1.1.3.6

INDICATIONS:
1. Gastrointestinal pain produced by smooth muscle spasm
2. Cholinomimetic poisoning; e.g., cholinesterase inhibitor insecticides,
reversal of muscarinic symptoms in patients with mushroom poisoning
(Clitoybe or Inocybe species)
CONTRAINDICATIONS:
1. Closed-angle glaucoma
2. Partial or complete obstructive uropathy
3. Paralytic ileus
4. Pyloric stenosis
PRECAUTIONS:
1. In patients with tachycardia and cardiac failure
2. In breastfeeding mothers
3. May aggravate gastroesophageal reflux
4. Increased susceptibility to adverse effects may exist in patients with Down
syndrome
5. Hyperthyroidism
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: dry mouth, constipation, GUT: urinary hesitancy or retention;
DERMATOLOGIC: flushing, dry skin, decreased sweating, CVS: tachycardia,
676

palpitations and arrhythmias; CNS: fever, confusion, drowsiness, delirium,
hallucination and amnesia
See Section 13.2 Anticholinergics
DRUG INTERACTIONS:
1. Effects are enhanced by concomitant administration of amantadine,
some anti-histamines, butyrophenones, phenothiazines, and tricyclic
antidepressants and other drugs with anti-muscarinic effects
2. Drugs that are normally only partially absorbed from the GIT (e.g., atenolol,
thiazides, nitrofurantoin) may be fully absorbed owing to the prolongation
of intestinal transit time.
DOSAGE AND ADMINISTRATION:
A: 250-500 mcg PO or SC q6-8h prn
PREPARATIONS: (as sulfate)
Oral: 600 mcg tablet (equiv. to 500 mcg atropine) tablet
Inj:
������������������������������������������������������������������
600 mcg/mL, 500 mcg/mL, and 1 mg/mL; 1mL ampul (IM, IV, SC)

DICYCLOVERINE ( dicyclomine )
WARNING
Should not be given to children below 6 mo of age
An antimuscarinic agent used primarily as antispasmodic.
INDICATION:
Adjunct in gastrointestinal disorders characterized as functional disturbances
of gastrointestinal motility.
CONTRAINDICATIONS:
1. Infants <6 mo
2. Obstructive uropathy
3. Obstructive disease of the GIT
4. Paralytic ileus
5. Intestinal atony
6. Severe ulcerative colitis
7. Myasthenia gravis
PRECAUTIONS:
1. Closed-angle glaucoma
2. Prostatic hypertrophy
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PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: tachycardia/palpitations; OPHTHALMOLOGIC: blurred vision; GIT: dry
mouth; CNS: confusion; GUT: urinary retention
DRUG INTERACTION:
See Atropine sulfate
DOSAGE AND ADMINISTRATION:
A: 20-40 mg/dose 3-4x/d PO
CH (6-24mo): 5 mg/dose 3-4x/d PO
(2 -12 yr): 10 mg/dose 3-4x/d PO
Doses should be titrated to desired effect and patient tolerance
PREPARATIONS: (as hydrochloride)
Oral: 10 mg tablet
10 mg/5 mL syrup, 30 mL, 60 mL and 120 mL
5 mg/mL drops, 15 mL

Hyoscine
WARNING
1.
2.

Patients who experience drowsiness or blurred vision should not
drive or operate machinery.
Caution in elderly patients, patients with seizure disorder and in
patients with impaired metabolic, liver, or kidney function.

A quaternary ammonium compound used as a gastrointestinal antispasmodic;
poorly absorbed; the injectable is useful in endoscopy and radiology.
INDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG INTERACTION:
See Atropine Sulfate
PRECAUTIONS:
1. May cause dizziness/blurred vision
2. Patients should not drive or operate machinery
3. Patients should abstain from alcohol.
4. In breastfeeding mothers (given parenterally)
PREGNANCY RISK CATEGORY: C
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DOSAGE AND ADMINISTRATION:
A: 10 -20 mg 4x/d, PO, SC, IM
CH: (6 -12 yr): 10 mg 3x/d, PO
PREPARATIONS:
Oral: 10 mg tablet (as N-butyl bromide)
5 mg/5 mL syrup, 60 mL (as N-butyl bromide)
Inj: 20 mg/mL, 1 mL ampul (IM, IV, SC) (as N-butyl bromide)
500 mcg/mL, 1 mL ampul (IM, IV) (as hydrobromide)
200 mcg/mL, 1 mL ampul (IM, IV) (as hydrobromide)

13.3 ANTIEMETICS

See Section 13.15 Gastro-kinetic Drugs and Section 1.9 Antivertigo
Nausea and vomiting may be manifestations of a wide variety of conditions,
including motion sickness, gastrointestinal obstruction, peptic ulcer, drug toxicity,
pregnancy, renal failure, myocardial infarction, hepatitis, and administration of many
drugs particularly cancer chemotherapeutic agents which stimulate vomiting thru
their action on the chemoreceptor trigger zone (CTZ). The physiologic mechanisms
responsible for nausea and vomiting are not fully understood.
The major categories of antiemetic agents include H1 anti-histamines,
phenothiazines, prokinetics (e.g., metoclopramide), and specific (5HT3) serotonin
antagonist (e.g., ondansetron).
See also Section 13.13 Gastrokinetic drugs and Section 1.6 Antivertigo

Ondansetron
WARNING
In patients with moderate to severe hepatic impairment, total daily dose
of ondansetron should not exceed 8 mg.
A selective competitive antagonist of serotonin 3 (5HT3) receptor approved
for use primarily in the prevention of antineoplastic induced and post-operative
nausea and vomiting; devoid of sedative and dystonic effects observed with other
anti-emetics. Oral dosing is used for less severe stimulus to nausea and vomiting.
See Section Miscellaneous under Antineoplastics
INDICATIONS:
1. Chemotherapy-induced nausea and vomiting
2. Post-operative nausea and vomiting
PRECAUTIONS:
1. Infuse over 15 min at a final concentration not to exceed 1 mg/mL.
2. Do not exceed 8 mg in patients with severe hepatic failure.
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PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache, dizziness, transient visual disturbances (rare), involuntary
movement disorder and seizures; CVS: arrhythmia, chest pain, and hypertension;
GIT: constipation
DRUG INTERACTION:
Pre-treatment with rifampicin decreases mean bioavailability of oral ondansetron
from 60 to 40%, increases the clearance of IV ondansetron by 83%, and reduces
the mean half-life from 5.2 to 2.8 h, and AUC to 48%.
DOSAGE AND ADMINISTRATION:
IV
A: 0.1-0.15 mg/kg/dose 30 min before, and 4 and 8 h after chemotherapy or
alternatively 0.45 mg/kg/d single dose or a total daily dose of 32 mg in div
doses, IV infusion over 15 min
CH: (> 3 years) 0.15 mg/kg IV q8h; may give as continuous IV infusion 0.45
mg/kg/24 h (max: 24-32 mg/24 h); 4-8 mg q8-12h PO
PO
Oral doses given in 30 min before chemotherapy or 1-2 h prior to radiotherapy
and repeated at 8 h intervals
A: 8 mg 3x/d or 24 mg once daily
CH: < 4 yr- no FDA approved oral dosage
May use the following based on body surface area:
<0.3 m2 : 1 mg 3x/d
0.3-0.6 m2: 2 mg 3x/d
0.6-1 m2: 3 mg 3x/d
4-11 yr: 4 mg 3x/d
>11 yr: 8 mg 3x/d
PREPARATION:
Oral: 8 mg tablet ( as hydrochloride dihydrate )
Inj.: 2 mg/mL, 2 mL and 4 mL ampul (IM, IV) (as hydrochloride)

13.4 ANTIMOTILITY
Loperamide
WARNING
1.
2.

Do not use in acute diarrhea associated with organisms that
penetrate the intestinal mucosa (e.g., enteroinvasive E. coli,
Salmonella and Shigella) or in pseudomembranous colitis
Not to be given in patients with ileus or where inhibition of peristalsis
is contraindicated
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Diarrhea is usually a compensatory action and treatment is usually aimed at
cause and not the symptoms. Rehydration therapy is the mainstay for treatment of
acute diarrhea.
Loperamide is chemically related to meperidine, a piperidine opioid that acts
predominantly on receptors in the GIT. It slows intestinal motility thus affecting
water and electrolyte movement thru bowel. Decreased peristaltic activity results
from a direct effect on the circular and longitudinal muscles of the intestinal wall.
It is 40 to 50 times more potent than morphine as an anti-diarrheal agent and
penetrates the CNS very poorly except in young children and in genetic deficiency
of p-glycoprotein transporter. Its use is non-specific and aimed at reducing the
discomfort and inconvenience of frequent bowel movement.
INDICATIONS:
1. Traveller’s diarrhea
2. Diarrhea of ileostomy
CONTRAINDICATIONS:
1. Chronic ulcerative colitis
2. Acute bacillary dysentery
3. Amebic dysentery
4. Infants and children (<6 yr)
PRECAUTIONS:
1. Hepatic dysfunction
2. Elderly
3. May prolong the duration of diarrhea due to Shigella or Salmonella
infection
4. May increase risk of toxic megacolon
5. Can aggravate irritable bowel syndrome on prolonged use
6. Lactating mothers: safety of use in nursing mothers has not been
established.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: dry mouth, constipation, toxic megacolon; CNS: dizziness, depression;
DERMATOLOGIC: skin rashes; OTHERS: fatigue
DRUG INTERACTION:
1. Effects counteracted by naloxone.
2. Colestyramine can bind loperamide and decrease its absorption.
DOSAGE AND ADMINISTRATION:
A: 4 mg initially, then 2 mg after each loose stool; total daily dose of 6-8 mg
(max of 12 mg/d ) PO
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CH: For acute diarrhea
6-8 yr: 1 mg after first loose stool followed by 1 mg after each subsequent
loose stool but not more than 4 mg/d for no more than 2 d.
9 -11 yr: 2 mg after first loose stool followed by 1 mg after each subsequent
stool but not to exceed 6 mg/d for no more than 2 d.
PREPARATION:
Oral: 2 mg capsule (as hydrochloride)
(Note: not for infants and young children)

Tsaang gubat [Carmona retusa (Vahl) Masam (Fam. Boraginaceae)]

Shrub or much-branched small tree 1-4 m tall. Leaves simple, coarse, alternate,
toothed towards the apex, gradually narrowing towards base, sometimes two or
three arising from the same point. Flowers white, small, axillary, one to four from a
common stalk. Fruit round, 4-5 mm in diameter, yellow-orange when ripe.
Parts used:
Leaves
Traditional uses:
Substitute for tea; for stomachache, diarrhea, and dysentery; as antidote for
plant-based poisoning; to stop bleeding from snakebites; as body cleanser after
childbirth.
Clinical trials using 10% decoction of leaves at 150 mg/kg as initial dose and
half this dose (75 mg/kg) after each subsequent loose stool showed efficacy in
acute diarrhea for immediate relief of colic and frequency of bowel movement
within 24-48 h.
Tsaang gubat leaf tablets have been demonstrated in randomized controlled
clinical trials to produce relief of gastrointestinal and biliary colic when given at 15
mg/kg dose with similar efficacy to dicycloverine in adult patients. Peak effects
occurred 1 h post dosing lasting 4-6 h.
INDICATIONS:
1. For acute diarrhea
2. Colic from acute gastroenteritis
3. Biliary colic
CONTRAINDICATIONS:
1. Acute bacillary or amebic dysentery
2. Infants and children <6 yr
PRECAUTIONS:
1. If clinical improvement in acute diarrhea or gastroenteritis is not observed
in 48 hours, discontinue use
2. Concurrent oral rehydration should be given in patients with diarrhea
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3.

Safety of use in pregnancy and lactation has not been established

PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A,CH (>6 yr): 15 mg /kg/d q4-6h but not to exceed 5.4 g/24 h in A and 2.0 g/24
h in CH
PREPARATION:
Oral: 250 mg tablet

13.5 Anti-H. pylori

(In conjunction with proton pump inhibitor; see 3.1.14)
Helicobacter pylori is a Gram - negative rod that colonizes the mucus on the
luminal surface of the gastric epithelium. H. pylori infection causes an inflammatory
gastritis and is a putative contributor to peptic ulcer, gastric lymphoma and
adenocarcinoma. Because of resistance developed by H. pylori, multiple drugs
are needed in some patients. Triple therapy regimen provide higher eradication
rates than dual therapy and a one-week regimen may be preferred. The following
antibiotics are used in conjunction with bismuth subcitrate or proton-pump inhibitor
in various combinations:

AMOXICILLIN
CLARITHROMYCIN
METRONIDAZOLE

See Section 3.1 Antibacterials

13.6 FOR BILE ACID MALABSORPTION
Colestyramine

It is a basic anion-exchange resin which is not absorbed from the GIT. It relieves
diarrhea and controls pruritus in patients with obstructive liver disease by forming
an insoluble complex with bile acids in the intestine. Its major use is to lower LDL
cholesterol in hypercholesterolemic subjects. Because it is a non-systemic agent,
it is in principle the safest agent available.
INDICATIONS:
1. Symptomatic relief of itching in cholestatic liver disease and extra hepatic
bile duct obstruction.
2. Relief of diarrhea associated with Crohn’s disease, ileal resection and
radiation
3. Lowering of LDL cholesterol
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CONTRAINDICATION:
Complete biliary obstruction (not likely to be effective)
PRECAUTIONS:
1. Vitamins A, D, K and folic acid should be given during prolonged therapy.
2. Not to be taken in its dry form to avoid esophageal irritation. Always mix
with non-carbonated liquid.
3. Any additional medication should be given at least 1 h before or 4-6 h after
the resin intake to ensure adequate absorption of the former.
4. Take colestyramine before meals.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: constipation, fecal impaction, hemorrhoidal bleeding, abdominal discomfort
and pain, heartburn, flatulence, nausea, vomiting, diarrhea, steatorrhea, decreased
absorption of fat-soluble vitamins (vitamins A, D, E and K); HEMATOLOGIC:
increased bleeding tendencies, hypoprothrombinemia; METABOLIC: osteoporosis,
hyperchloremic acidosis especially in children
DRUG INTERACTIONS:
Decreases serum levels or GIT absorption of anticoagulants, antibiotics
(clindamycin, penicillin G, tetracyclines), digitalis, diuretics (furosemide, thiazides),
oral hypoglycemics (glipizide, tolbutamide), hydrocortisone, iron salts, methyldopa,
nicotinic acid (niacin), phenytoin, and propranolol.
DOSAGE AND ADMINISTRATION:
A: 4-8 g/d, single dose or in 3 div doses, PO; individualize dose.
CH: (>6 yr ): 80 mg/kg 3x/d, PO
PREPARATION:
Oral: powder, 4 g sachet

13.7 BILE SALT
URSODEOXYCHOLIC ACID

It is the 7 β-epimer of chenodiol effective in dissolving gallbladder cholesterol
stones (radioluscent, noncalcified) in some patients. It causes the transport of
cholesterol in liquid crystal form and to stabilize the canalicular membrane of
hepatocytes. It appears to have fewer adverse effects but is more expensive than
chenodeoxycholic acid. It is most effective in dissolving small floating stones (<20
mm) of cholesterol origin in a functioning gallbladder.
INDICATIONS:
1. Dissolution of pure cholesterol gallstones in a functioning gallbladder for
those who cannot undergo surgery.
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2.
3.
4.

Adjunct therapy following gallstone lithotripsy
Primary biliary cirrhosis
TPN-induced cholestasis

CONTRAINDICATIONS:
1. Radioopaque stones
2. Non-functioning gallbladder
3. Chronic liver disease
4. Severe renal impairment
5. Peptic ulcer disease
6. Inflammatory disease of small intestines and colon
7. Safety in lactating women and infants have not been demonstrated.
PRECAUTIONS:
Measure AST and ALT at baseline, 1, 3 and q 6 mo thereafter
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Dermatologic: pruritus, rash, urticaria, hair thinning; GIT: metallic taste,
dyspepsia, stomatitis, diarrhea (rare); OTHERS: headache, fatigue, sleep
disorder.
DRUG INTERACTIONS:
Decreased absorption and effect with co-administration of aluminum-containing
antacids, colestyramine, colestipol, clofibrate, oral contraceptives (estrogen), and
activated charcoal.
DOSAGE AND ADMINISTRATION:
For gallstone dissolution:
A: 8 -10 mg/kg/d in 4 div doses for up to 2 yr; treatment is continued for
3-4 mo after stones dissolve
For gallstone prevention:
A: 300 mg 2x/d
For primary biliary cirrhosis:
A: 13 -15 mg/kg/d in 4 div doses
IN: 10 -15 mg/kg/d once daily
For TPN-induced cholestasis
IN, CH: 30 mg/kg/d in 3 div doses
PREPARATION:
Oral: 250 mg capsule
100 mg and 200 mg tablet
(Note: for primary biliary cirrhosis)
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13.8 BOWEL ANTI-INFLAMMATORY

WARNING
Risk of serious renal toxicity with oral preparations- test renal function
initially and after every 3 mo for first year then every 6 mo for next 4
years and annually thereafter

Mesalazine (1)

Mesalazine is an anti-inflammatory drug structurally related to the salicylates
and active in inflammatory bowel disease; it is considered to be the active moiety of
sulfasalazine. Its mode of action is uncertain, but may be due, at least in part, to its
ability to inhibit local prostaglandin and leukotriene synthesis in the gastrointestinal
mucosa.
Oral preparations of mesalazine are generally formulated to release the drug
in the terminal ileum and colon, where it is thought to exert a mainly local action.
Some 20 to 50% of an oral dose is lost to absorption in healthy subjects, but
absorption is lower in patients with active inflammatory bowel disease.
The absorbed portion of mesalazine is almost completely acetylated in the gut
wall and in the liver to acetyl-5-aminosalicylic acid independent of the acetylator
status. The acetylated metabolite is excreted mainly in the urine by tubular
secretion.
INDICATIONS:
1. Acute attacks of mild to moderate ulcerative colitis
2. The maintenance of remission of ulcerative colitis or Crohn’s disease.
CONTRAINDICATIONS:
1. Severely impaired renal or hepatic function
2. Known or suspected salicylate hypersensitivity
3. Active peptic ulceration, or in those with sulfasalazine allergy
4. Children <2 yr
5. Blood disorders
PRECAUTIONS:
1. Swallow tablets whole to protect the active ingredient; administer with
food.
2. In patients with asthma and sulfate sensitivity, acute asthma may occur.
3. In the elderly and in the mild to moderate renal or hepatic impairment.
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PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache; GIT: nausea, diarrhea, and abdominal pain; some patients
may experience exacerbation of symptoms of colitis; some reports of pancreatitis,
increased liver enzyme values, hepatitis; Immunologic: hypersensitivity reactions
may occur; CVS: there are some reports of myocarditis and pericarditis; Renal:
interstitial nephritis, nephrotic syndrome, severe renal failure; Hematologic:
although uncommon, there were reports of thrombocytopenia, neutropenia,
agranulocytosis, fatal aplastic anemia, pancytopenia, and methemoglobinemia;
others: allergic lung reaction, lupus-like syndrome, alopecia, myalgia, reversible
peripheral neuropathy and arthralgia
DRUG INTERACTIONS:
1. Preparations formulated to release mesalazine in the colon should not be
given with drugs such as lactulose that lower pH as the latter may prevent
the release of mesalazine.
2. Mesalazine may reduce the effect of warfarin and decrease the
bioavailability of digoxin.
3. May inhibit the metabolism of thiopurine antineoplastics such as
mercaptopurine, increasing their toxicity.
DOSAGE AND ADMINISTRATION:
A: There are several differently formulated oral preparations of mesalazine
available, and dosage recommendations vary; e.g., Salofalk tablets:
For acute attack, initially 1.5 g daily in 3 divided doses; maintenance
of remission, 0.75 to 1.5 g daily in divided doses. When given rectally,
the suggested dose is 0.75 to 3 g daily as suppositories. The release
characteristics of different formulations of mesalazine vary and they should
therefore not be regarded as interchangeable. This applies even to those
formulations where the dosage is apparently similar.
CH: 50 mg/kg/d div q8-12h
PREPARATIONS:
Oral: 250 mg tablet
250 mg and 500 mg enteric coated tablet
500 mg enteric slow release tablet
Rectal: 250 mg and 1 g suppository
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13.9 CYTOPROTECTORS
SUCRALFATE
WARNING
BEZOAR FORMATION. Following reports of bezoar formation associated
with sucralfate, caution is advised in seriously ill patients, especially
those receiving concomitant enteral feeds or those with predisposing
conditions such as delayed gastric emptying
Not recommended in infants and young children
A sulfate complex polysaccharide; a complex of aluminum hydroxide and
sulfated sucrose but has minimal antacid property. It may stimulate endogenous
prostaglandin synthesis and may involve selective binding to necrotic ulcer tissue.
The drug must be activated by acid, so it should not be given with antacids or H2
blockers. Acid neutralizing capacity: 14-17 mEq/g dose of sucralfate.
INDICATIONS:
1. Acid peptic ulcer disease (duodenal, short term management)
2. Topically for stomatitis due to cancer chemotherapy
3. NSAID mucosal damage
4. Prevention of stress ulcers
CONTRAINDICATIONS:
1. Severe renal insufficiency
2. Hypersensitivity to sucralfate or any component
PRECAUTIONS:
1. Renal disease
2. Pregnancy and breast feeding
3. Not recommended for children
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: constipation, diarrhea, nausea or gastric discomfort, dry mouth; CNS:
dizziness, headache, vertigo, drowsiness; DERMATOLOGIC: skin rashes,
angioedema
DRUG INTERACTIONS:
1. Avoid combining with antacids and H2 receptor antagonists; sucralfate
works best in acid medium.
2. Binds with many other drugs (e.g., fluoroquinolones, tetracyclines,
phenytoin, ranitidine, theophylline) thereby reducing their bioavailability;
separate administration by 2 h.
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DOSAGE AND ADMINISTRATION:
A: 1 g 4x/d, 1 h before meals and hs increased to a max of 8 g/d in div doses
for 4-8 wk as maintenance; Prophylaxis: 1 g 2x/d
CH: dose not yet established. Doses of 40-80 mg/kg/d div q6h have been
used
PREPARATIONS:
Oral: 500 mg and 1 g tablet
1 g/5 mL gel, sachet

13.10 DIRECT SMOOTH MUSCLE RELAXANT
Mebeverine
WARNING
Avoid in patients with marked hepatic or renal impairment and those with
paralytic ileus and/or porphyria.

A direct relaxant of intestinal smooth muscle by interfering with calcium ion
influx into smooth muscle cells and stabilization of excitable membranes; used as
adjunct in GI disorders characterized by smooth muscle spasm.
INDICATIONS:
1. Relief of spasms associated with functional disturbances of the colon
2. Irritable bowel syndrome (primary or secondary to diverticulitis, regional
enteritis)
CONTRAINDICATIONS:
1. Paralytic ileus
2. Marked hepatic or renal impairment
PRECAUTIONS:
1. Pregnancy and breast feeding
2. Avoid in patients with porphyria
3. Cardiac disorders
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
IMMUNOLOGIC: allergic reactions including rash, urticaria, angioedema;
CNS: headache, dizziness, insomnia; OTHERS: GI disturbances
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DOSAGE AND ADMINISTRATION:
A, CH (>10 yr): 100 mg 3-4x/d preferably 20 min before meals.
PREPARATIONS:
Oral: 100 mg tablet (as hydrochloride)

13.11 H2 RECEPTOR ANTAGONISTS
WARNING
Avoid IV injection particularly in high dosage and in cardiovascular
impairment due to risk of arrhythmias.
H2 receptor blocking drugs reduce gastric acid output as a result of blockade
of histamine stimulation of the parietal cells. These agents are capable of over
90% reduction of basal, food stimulated and nocturnal secretion of gastric acid
after a single dose. They also relieve heartburn in peptic esophagitis and may
favor healing. In high doses, they reduce gastric acid output significantly in the
Zollinger-Ellison syndrome as to favor healing of the ulcer and reduce diarrhea by
inhibiting acid peptic breakdown of pancreatic enzyme. Given prophylactically, they
reduce the frequency of bleeding from gastroduodenal erosions in patients with
fulminating hepatic coma and possibly in other very ill patients in intensive care
units. They are useful in speeding healing of duodenal ulcer and to some extent
preventing recurrence.
All of the H2 receptor antagonists have been generally well tolerated with few
side effects reported. The longest clinical experience has been with cimetidine.
There have been reports of confusional states especially in elderly patients and
occasional gynecomastia and male sexual dysfunction due to its anti-androgenic
property. Cimetidine also inhibits hepatic drug metabolizing enzymes leading to
adverse drug interactions with other drugs. , famotidine, and nizatidine appear to
have less effect on hepatic drug metabolism.
Absorption is 50-60 %; food has little effect on bioavailability but antacids may
reduce absorption. Half-life of cimetidine is 1.5-2 h; ranitidine, 2-3 h; famotidine,
2.5 -3.5 h; and nizatidine, 1-1.5 h. Plasma half life increases with age inspite of
short half lives. There is increasing evidence that a single bedtime dose is as
effective as multiple daily doses. Elimination is via the kidneys.
Animal studies have not shown any teratogenicity or harmful effects on the
fetus or when H2 blockers are administered to pregnant woman. However, since
these drugs cross the placenta, they must be administered only when absolutely
necessary. Because ranitidine, famotidine and nizatidine have no anti-androgenic
activity in animals or non-pregnant humans, they may be preferred than cimetidine
for chronic use during pregnancy. They are also secreted into breast milk and may
affect the nursing infant although there is less concentration of famotidine and
nizatidine in the breastmilk.
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RANITIDINE

Ranitidine can inhibit cytochrome P450 at a much lesser extent and does not
bind with androgen receptors hence no antiandrogen effects. It has been shown
to inhibit glucuronidation of paracetamol in animals.
INDICATIONS:
1. Short-term management (4-6 wk) of active duodenal ulcer
2. Maintenance therapy (3-6 mo) for duodenal ulcer patients at reduced
dosage after healing of acute ulcer
3. Treatment of pathological hypersecretory conditions (e.g., Zollinger-Ellison
syndrome and systemic mastocytosis)
4. Short-term treatment (6 wk) of active benign gastric ulcer
5. Treatment of gastroesophageal reflux disease.
6. Adjuvant in upper GI bleeding due to superficial erosions
7. Prophylaxis against acid aspiration syndrome during general anesthesia
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTIONS:
1. Symptomatic response to ranitidine therapy does not preclude the
presence of gastric malignancy
2. Impaired renal function
3. Hepatic dysfunction
4. Porphyria
5. Effervescent tablets should be dissolved in 200-240 mL water before
ingestion
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
The following have been reported but relationship to ranitidine therapy has been
unclear in many cases: CNS: malaise, dizziness, somnolence, insomia, vertigo;
CVS: tachycardia, bradycardia, premature ventricular beats; GIT: constipation,
diarrhea, nausea, vomiting , transient abnormalities in liver function test; OTHERS:
arthralgia, reversible hematologic reactions, alopecia, and rashes.
DRUG INTERACTIONS:
1. May reduce renal clearance of procainamide.
2. May increase hypoglycemic action of glipizide.
3. May increase plasma saquinavir concentration.
DOSAGE AND ADMINISTRATION:
For active duodenal ulcer:
A: 150 mg PO 2x/d;or 300 mg once daily hs. Antacids may be given as
needed for the relief of pain.
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Maintenance dose of 150 mg hs PO
For hypersecretory conditions: 150 mg PO 2x/d
For benign gastric ulcer:
A: 150 mg PO 2x/d, 300 mg IV drip over a 24 h period
NB, IN, CH: 1-3 mg/kg/24 h div q6-12h IV or as a continuous IV infusion;
2-6 mg/kg/24 h div q8-12h PO
PREPARATIONS:
Oral: 150 mg and 300 mg tablet (as base and as hydrochloride)
150 mg and 300 mg effervescent tablet (as hydrochloride)
75 mg tablet (as base and as hydrochloride)
75 mg/5 mL syrup, 60 mL and 150 mL (as hydrochloride)
Inj.: 25 mg/mL, 2 mL ampul (IM, IV, IV infusion) (as hydrochloride)

Cimetidine

Can inhibit cytochrome P450 oxidative drug metabolizing system. It also binds
to androgen receptors and causes antiandrogen effects. It is associated with the
most adverse effects.
INDICATIONS:
1. Peptic ulcer disease
2. Zollinger-Ellison syndrome
3. Reflux esophagitis
PRECAUTIONS:
1. Pregnancy and breastfeeding
2. Renal and hepatic impairment
3. Cardiovascular impairment
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache, somnolence, fatigue, dizziness, confusional states;
Dermatologic: rash, alopecia, erythema multiforme; GIT: mild and transient
diarrhea, reversible liver damage; Hematologic: blood disorders including
thrombocytopenia, agranulocytosis; Others: gynecomastia, reversible impotence
at high doses, muscle or joint pains, bradycardia and AV block, hypersensitivity,
interstitial nephritis
DRUG INTERACTIONS:
1. Retards oxidative hepatic drug metabolism by binding with microsomal
cytochrome P450 thereby prolonging the half-lives and toxicity of oral anticoagulants, phenytoin, quinidine, beta-blocker, lidocaine, theophylline,
nifedipine, and diltiazem.
2. Plasma concentration is reduced by rifampicin
3. Increases bone marrow depression of carmustine
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4.
5.
6.
7.

Decreases biotransformation of flecainide
Reduces renal clearance of procainamide and bupivacaine
Inhibits the elimination of doxepin, imipramine, desipramine and
nortriptyline
Increases the plasma concentration of metronidazole and may increase
the risk of neurological side effects.

DOSAGE AND ADMINISTRATION:
A: For active duodenal ulcer, benign gastric ulceration and esophageal reflux:
400 mg 2x/d with breakfast and hs PO for 4-6 wk; maintenance dose
after healing is 400 mg hs.
For Zollinger-Ellison Syndrome and other cases of high gastric secretion:
doses up to 12 g/d have been used, 200 mg diluted in 20 mL NSS or
D5W, IV over a period of not less than 2 min q4-6h; 400 mg 4x/d for 4-8
wk PO
IN, CH: 20-40 mg/kg/24 h div q 6 h PO or q4h IV
NB: 5-10 mg/kg/24 h div q8-12h, PO, IM, IV over 15-20 min
PREPARATIONS:
Oral: 200 mg, 400 mg and 800 mg tablet
100 mg/5 mL liquid, 30 mL, 60 mL, 100 mL and 120 mL
Inj.: 100 mg/mL, 2 mL ampul (IM, IV, IV infusion)
150 mg/mL, 2 mL ampul (IM,IV, IV infusion)

Famotidine

It has little effect on gastric smooth muscle function and on lower esophageal
sphincter pressure. It does not bind to androgen receptors; little evidence of
significant interactions.
INDICATIONS and ADVERSE REACTIONS:
See Ranitidine in Section 13.11 H2 Receptor Antagonists
PRECAUTIONS:
Do not use multidose injection in NB; contains benzyl alcohol which may cause
allergic reactions or “gasping syndrome”.
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
A: For benign gastric and duodenal ulceration: 40 mg hs PO for 4-8 wk;
For maintenance: 20 mg hs PO
For reflux esophagitis: 20-40 mg 2x/d PO for 6-12 wk
For maintenance: 20 mg 2x/d PO
For Zollinger - Ellison Syndrome: 20 mg q6h up to 800 mg daily in div
doses PO
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IN, CH:
For peptic ulcer: 0.5 mg/kg/d at bedtime or div 2x/d (max 40 mg/d) PO, IV
For GERD: 1 mg/kg/d div 2x/d (max 80 mg/d) PO, IV
PREPARATIONS:
Oral: 10 mg, 20 mg and 40 mg tablet
20 mg/5 mL powder for suspension, 60 mL
Inj.: 10 mg/mL, 2 mL ampul/vial (IM, IV)
lyophilized powder, 20 mg vial (IV)

Nizatidine

Stimulates contractile activity in the stomach, leading to decreased emptying
time; possesses the ability to inhibit acetylcholinesterase. It has been reported
to have reduced heart rate and cardiac output in healthy subjects. It does not
bind to androgen receptors and does not inhibit hepatic microsomal metabolism;
principally eliminated by the kidney.
INDICATIONS:
See Ranitidine
PRECAUTIONS:
1. Renal and hepatic impairment
2. Not recommended for children <16 yr
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: chest pain, ventricular tachycardia; CNS: headache, fever, dizziness,
insomnia, somnolence, anxiety; ENDOCRINE/METABOLIC: hyperuricemia; GIT:
elevated liver enzymes, reversible; Hematologic: anemia, thrombocytopenia;
Others: myalgia, pruritus, sweating
DOSAGE AND ADMINISTRATION:
A: For benign gastric and duodenal ulceration: 300 mg once at night or 150 mg
q12h PO for 4-8 wk; 150 mg at night as maintenance dose may be given
where appropriate; 100 mg 3x/d intermittent IV infusion (over 15 min) or by
continuous IV infusion (10 mg/h) max 480 mg daily.
PREPARATIONS:
Oral:150 mg and 300 mg capsule
Inj.: 25 mg/mL, 4 mL ampul (IV only)

13.12 LAXATIVES/CATHARTICS

Laxatives/cathartics or purgatives, promote bowel evacuation; they are
used before investigational procedures of the GIT (endoscopy) or radiological
examination or before surgery. Laxatives are frequently used for self-medication for
constipation (passage of hard stool or decreased frequency in bowel movement).
Laxatives should generally be avoided except where straining will exacerbate a
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condition ( such as angina ) or increase the risk of rectal bleeding as in hemorrhoids.
Laxatives can relieve drug-induced constipation, hasten the expulsion of parasites
after anthelminthic treatment and cause the removal of ingested toxins/poisons.
A few like lactulose, may be used for longer periods in truly refractory simple
constipation especially in the elderly but with regular evaluation. Abuse may lead
to hypokalemia and an atonic non-functioning colon.
These drugs are generally classified based on their mechanisms of action as
irritants or stimulants, bulk-forming agents, osmotic laxatives, and stool softeners
(emollients).

Bisacodyl

A cathartic structurally related to phenolphthalein; potent colonic stimulant/
irritant and often causes abdominal cramps; oral doses act within 6-12 h while
suppositories act in 15-60 min.
INDICATIONS:
1. Constipation ( for immediate relief only )
2. Bowel evacuation before abdominal radiographic procedures, endoscopy,
and surgery
CONTRAINDICATIONS:
1. Inflammatory bowel disease
2. Intestinal obstruction
PRECAUTIONS:
1. Avoid prolonged use.
2. Avoid oral antacids, milk, H2 antagonists, and proton pump inhibitors
within at least 1 h of ingestion.
3. Suppositories should be used with caution in renal fissures and ulcerated
hemorrhoids.Tablets should be swallowed whole.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: abdominal discomfort, colic and cramps, rectal irritation, proctitis or
sloughing of epithelium; prolonged use can result in diarrhea and atonic nonfunctioning colon.
DOSAGE AND ADMINISTRATION:
A, CH (>12 yr): For constipation: 10 mg, PO once only
For evacuation: 10 mg supp., 1 h before examination; 30 mg, PO 6 h
before desired action or procedure.
CH 3-12 yr: 300 mcg/kg single dose or 5-10 mg PO 6-8 h before desired action
or procedure
(<2 yr) - 5 mg suppository
(< 2 yr) - 10 mg suppository
(>12) - as in A
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PREPARATIONS:
Oral: 5 mg tablet
5 mg delayed release tablet
Rectal: 5 mg (CH) and 10 mg (A) suppository

Castor oil

Hydrolyzed in the upper small intestine to riconoleic acid, a local irritant and
powerful stimulant that increases intestinal motility and reduces net absorption of
fluid and electrolytes; acts within 2-8 h; suitable for use on one occasion or a few
during a short hospital stay.
INDICATION:
Bowel evacuation before abdominal radiological procedures, endoscopy and
surgery.
CONTRAINDICATIONS:
1. Abdominal pain
2. Intestinal obstruction
3. Nausea and vomiting
PRECAUTIONS:
1. Pregnancy or menstruation
2. Avoid in children
3. Avoid prolonged use
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: nausea, vomiting, abdominal pain and cramping, prolonged use can
precipitate non-functioning colon and hypokalemia; Others: may cause
premature labor
DOSAGE AND ADMINISTRATION:
Before surgery or procedure
A: 15-60 mL/dose, PO
PREPARATION:
Oral: USP grade

Glycerol (glycerin)

An agent that emulsifies with stool hence softening it and facilitating bowel
movement; acts within 15-30 min.
INDICATION:
Constipation
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CONTRAINDICATION:
1. Nausea and vomiting
2. Abdominal pain
PRECAUTIONS:
1. Diabetes mellitus
2. Patients with high risk of dehydration
3. Patients with heart failure or renal disease
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, mental confusion thirst, nausea; CVS: cardiac arrhythmias;
ENDOCRINE/METABOLIC: hyperglycemia when taken by mouth, hyperosmolar
non-ketotic coma.
DOSAGE AND ADMINISTRATION:
A: 10-30 mL PO as required; 2-4 g, suppository
CH (1-6 yr): 1 g suppository
PREPARATION:
Rectal: 2 g and 2.5 g suppository

Lactulose

A synthetic disaccharide that is hydrolyzed in the colon where it is broken down
by bacteria to a smaller acidic molecules (lactic and acetic acids) that provide
osmotic effect that draws water into the bowel. In addition, the decreased luminal
pH prevents absorption of ammonium ions and other toxic nitrogenous compounds;
thus it reduces blood ammonia levels; acts in 48 h.
INDICATIONS:
1. Constipation
2. Hepatic encephalopathy ( portal systemic encephalopathy )
3. Bowel decontamination
CONTRAINDICATIONS:
1. Intestinal obstruction
2. Galactosemia
3. Lactulose intolerance
PRECAUTIONS:
1. Patients with diabetes mellitus
2. Avoid prolonged use
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
GIT: abdominal discomfort, flatulence, cramps, nausea and vomiting; prolonged
use may cause diarrhea with electrolyte loss particularly potassium.
DRUG INTERACTIONS:
1. Oral antibiotics may interfere with degradation of lactulose.
2. Antacids (non-absorbable) may eliminate desired lactulose-induced
decreased GIT pH.
DOSAGE AND ADMINISTRATION:
For constipation:
A: 15-30 mL 2-3x/d PO initially, then reduce gradually according to patient’s
needs
CH (<1 yr): 2.5 mL, 2x/d PO
(1-5 yr): 5 mL, 2x/d PO
(6-12 yr): 10 mL, 2x/d PO
For hepatic encephalopathy:
A: 30-50 mL 3x/d PO
CH: 40-90 mL/d div q6-8h PO
IN: 2.5 mL/d div q6-8h PO
Subsequent doses are adjusted to produce 2-3 soft stools daily; may be
administered as an enema
A: 30 mL diluted with 700 mL water or NSS; given as retained enema via
rectal balloon catheter and retained 30-60 min; may give q4-6h.
PREPARATION:
Oral: 3.3 g/5 mL (66%) syrup, 120 mL and 200 mL

Standard senna concentrate

Contains anthraquinones, sennosides A and B which stimulate the intramural
nerve plexuses of the colon; acts in 8-12 h.
INDICATIONS:
1. Constipation
2. Bowel evacuation before abdominal radiological procedures, endoscopy
and surgery
CONTRAINDICATIONS:
1. Intestinal obstruction
2. Undiagnosed abdominal symptoms
3. Inflammatory bowel disease
PRECAUTIONS:
1. Avoid prolonged use
2. May interfere with urinary diagnostic tests because of red discoloration of
urine with alkaline pH or yellowish brown with acid pH
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: abdominal discomfort as colic and cramps; diarrhea and electrolyte loss
in prolonged use; atonic non-functioning colon occurs leading to perpetuation of
the perceived need for laxative; ENDOCRINE/Metabolic: fluid and electrolyte
imbalance
DOSAGE AND ADMINISTRATION:
For constipation
A: 15-30 mg/kg hs PO
CH (>6 yr): 10-12 mg/kg/dose daily PO or 0.15 mL/kg/dose (syrup) (max 5-10
mL/24 h) PO to be repeated only once/wk if indicated to avoid interfering
with normal bowel motility and to avoid inducing laxative dependence.
PREPARATIONS:
Oral: 187 mg tablet and 374 mg tablet
337 mcg/3 g granules, 30 g bottle

13.13 GASTRO-KINETICS (PROKINETICS)

Motility stimulants act either by promoting release of acetylcholine in the
gut wall (e.g., cisapride) or as dopamine antagonist (e.g., domperidone and
metoclopramide) thereby stimulating gastric emptying and small intestinal transit;
can enhance strength of the esophageal sphincter contraction.

Domperidone
WARNING
1.
2.

Not considered suitable for chronic nausea and vomiting, nor for
the routine prophylaxis of postoperative vomiting.
Parenteral administration has caused fatal ventricular arrhythmia
especially in patients with hypokalemia.

Domperidone is a butyrophenone D2-receptor antagonist used as an antiemetic in short-term treatment of postoperative vomiting and against moderately
emetogenic anticancer drugs.
INDICATIONS:
1. Digestive disorders associated with slow gastric evacuation as in diabetic
gastroparesis or esophageal reflux
2. Nausea and vomiting of various origin during treatment with cytotoxic
drugs and dopamine-agonist antiparkinsonism agents
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PRECAUTIONS:
1. Patients with liver impairment
2. Due to dopamine receptor antagonist activity, acute dystonic reactions
may occur and are frequent in high dose therapy
3. Elderly and young adults
Same precautions as Metoclopramide
ADVERSE REACTIONS:
CNS: dystonic reactions;
hypokalemia; CVS: arrhythmias

METABOLIC:

galactorrhea,

gynecomastia,

PREGNANCY RISK CATEGORY: C
DRUG INTERACTIONS:
Effect on GIT activity is antagonized by opioid analgesics and anti-muscarinic
agents; antagonizes the hypoprolactinemic effect of bromocriptine. Azole antifungals and macrolide antibiotics can block metabolism of domperidone resulting in its
increased plasma concentration.
DOSAGE AND ADMINISTRATION:
A: 10-20 mg q4-8h PO
CH: 200-400 mcg/kg q4-8h PO
PREPARATIONS:
Oral: 10 mg tablet
1 mg/mL suspension, 30 mL and 60 mL

Metoclopramide
WARNING
May impair the mental and/or physical abilities required for the
performance of hazardous tasks such as operating machinery or driving
a motor vehicle.
A gastrointestinal prokinetic that has significant dopamine antagonist effects,
both centrally and in the GIT; in addition it may facilitate cholinergic activity. Lower
esophageal sphincter pressure is increased, gastric emptying is hastened and small
bowel transit time is reduced. The control effect is responsible for its antiemetic
action.
INDICATIONS:
1. Symptomatic gastroesophageal reflux
2. Diabetic gastroparesis (diabetic gastric stasis)
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3.
4.
5.

Prevention of nausea and vomiting associated with emetogenic cancer
chemotherapy or radiotherapy
Postoperative paralytic ileus
Facilitates intubation of small intestine for radiographic examination of
upper GIT

CONTRAINDICATIONS:
1. Pheochromocytoma
2. Epilepsy
3. Gastrointestinal bleeding or perforation
PRECAUTIONS:
1. Renal impairment - adjustment of dosage is needed
2. Hypertension, CHF
3. Cirrhosis of the liver
4. GIT hemorrhage, obstruction, perforation or immediately after GI surgery
5. Pheochromocytoma
6. Children and elderly
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: extrapyramidal reaction (especially in children/young adults), fatigue,
drowsiness, anxiety, tardive dyskinesia, seizures, hallucinations, neuroleptic
malignant syndrome; CVS: hypertension or hypotension, SVT; ENDOCRINE/
METABOLIC: gynecomastia, amenorrhea, galactorrhea, hyperprolactinemia;
GIT: constipation, diarrhea; HEMATOLOGIC: methemoglobinemia, leukopenia,
agranulocytosis; HEPATIC: porphyria; OTHERS: hypersensitivity reactions
DRUG INTERACTIONS:
1. Enhances the effect of phenothiazines and other CNS depressants
2. Antagonized by antimuscarinic agents and opioid analgesics
3. Increases absorption and enhances effect of aspirin and paracetamol
4. Increased risk of extrapyramidal effect with reserpine
5. Increased risk of extrapyramidal effect with lithium and tetrabenzene
6. Antagonism of hypoprolactinemia effect of bomocriptine
7. Increases plasma concentration of levodopa
DOSAGE AND ADMINISTRATION:
For gastroesophageal reflux or GIT dysmotility:
A: 10-15 mg q6h PO, IM, IV
CH: 0.1 mg/kg/dose q6h PO, IM, IV
For prevention of chemotherapy-induced emesis:
A: For continuous IV infusion: initially 30 min before starting chemotherapy,
2-4 mg/kg over 15-30 min; then 3-5 mg/kg over 8-12 h then up to 2
mg/kg over at least 15 min div q2h; max of 10 mg/kg in 24 h (max: 500
mcg/kg/dose);
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CH: 2-3 mg/kg/dose administered before and after chemotherapeutic
drug; timing of dose and actual regimen are dependent on the specific
chemotherapeutic agent administered.
Pretreatment with diphenhydramine will decrease risk of extrapyramidal
reactions when metoclopramide is given parenterally in A and CH.
PREPARATIONS:
Oral: 10 mg tablet (as hydrochloride)
5 mg/5 mL syrup, 60 mL (as base and as hydrochloride)
Inj.: 5 mg/mL, 2 mL and 3 mL ampul (IM, IV) (as base and as hydrochloride)

13.14 PROTON PUMP ( H+-K+ ATPase ) INHIBITOR

Irreversibly inhibits gastric parietal cell proton pump (H+-K+ ATPase); a prodrug;
requires activation in acid environment of the secretory canaliculus of the parietal
cell. A single dose can inhibit essentially 100% gastric acid secretion, both basal
and stimulated.
Safety concerns with omeprazole relate to the effects of prolonged complete
suppression of acid secretion on bacterial colonization of the stomach and on
hypergastrinemia.

OMEPRAZOLE
INDICATIONS:
1. Reflux esophagitis
2. Acid-peptic ulcer disease
3. Zollinger-Ellison syndrome
4. Adjunctive in duodenal ulcers associated with H. pylori combined with
appropriate antibiotics
5. Prophylaxis of acid aspiration before surgery
6. Prevention and treatment of NSAID-associated ulcers
CONTRAINDICATIONS:
1. Hypersensitivity to the drug
2. Gastric malignancy
PRECAUTIONS:
1. Avoid in pregnancy and breastfeeding
2. Severe liver disease
3. Administer before food or meals; swallow whole capsule, do not chew or
crush.
4. Dosage adjustment should be considered in Asians who show 4-fold
increase in AUC compared with Caucasians given 20 mg single dose
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CNS: reversible confusional states, agitation, depression, hallucination;
GIT: nausea, diarrhea, abdominal colic; Hematologic: agranulocytosis,
pancytopenia, thrombocytopenia; Dermatologic: erythematous skin rashes,
erythema multiforme, exfoliative dermatitis; Renal: interstitial nephritis, hematuria,
glycosuria; Others: hypoglycemia, alopecia, blurred vision, arthralgia.
DRUG INTERACTIONS:
1. Enhanced effect of oral anticoagulants, anti-epileptics, diazepam,
methotrexate, digoxin
2. Reduced absorption of ketoconazole, itraconazole, iron salts, ampicillin
esters
DOSAGE AND ADMINISTRATION:
A: For peptic ulcer: 20-40 mg/d as single dose after breakfast for 4-8 wk PO
For Zollinger-Ellison syndrome:180 mg/d in 2-3 div doses PO
For GERD or severe esophagitis: 20 mg/d for 4-8 wk PO, slow IV
For prophylaxis of acid aspiration: 40 mg PO evening before surgery; 2-6
h before surgery slow IV
CH: GERD, Ulcers, Esophagitis: 1 mg/kg 1-2x/d PO, slow IV
If critically ill: 1.5-2 mg/kg/d to maintain gastric pH >5 PO, slow IV
PREPARATIONS:
Oral: 10 mg, 20 mg and 40 mg capsule
Inj.: powder, 40 mg vial+ 10 mL solvent ampul (IV)

Lansoprazole

A proton-pump inhibitor with actions and uses similar to those of omeprazole.
It is used in the treatment of peptic ulcer diseases and in other conditions where
inhibition of gastric acid secretion may be beneficial.
See Omeprazole in Section 13.14 Proton Pump Inhibitor
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUG INTERACTIONS:
Same as Omeprazole
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
For GERD and Dyspepsia:
A: 15-30 mg/d PO for 2-4 wk
For Peptic Ulcer: 30 mg/d PO for 4 wk if duodenal, x 8 wk if gastric ulcer
For Zollinger - Ellison Syndrome: Initial: 60 mg/d PO adjust up to 90 mg
2x/d
CH: < 10 kg: 7.5 mg once daily PO
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10-20 kg: 15 mg once daily PO
>20 kg: 30 mg once daily PO
PREPARATION:
Oral: 15 mg and 30 mg capsule

13.15 HEMOSTATIC AGENTS FOR ESOPHAGEAL VARICES
Octreotide (1,2)

An octapeptide and long-acting analogue of hypothalamic release-inhibiting
hormone somatostatin; possesses pharmacologic effects similar to somatostatin,
including inhibition of secretion of some anterior pituitary hormones (e.g., growth
hormone, thyrotropin, possibly prolactin), suppression of pancreatic endocrine
and exocrine functions, inhibition of gastric acid and GI hormone secretions,
suppression of serotonin secretion, inhibition of GI motility and splanchnic blood
flow, and alteration of GI absorption. Because of the drug’s inhibitory effects on
the secretion of serotonin and various gastroenteropancreatic peptides (e.g.,
pancreatic polypeptide, gastrin, vasoactive intestinal polypeptide [VIP], insulin,
glucagon, secretin, motilin), octreotide has been employed to control GI and other
manifestations associated with a variety of conditions. In the control of esophageal
varices, it is as effective as vasopressin, sclerotherapy, or balloon tamponade.
The combination of octreotide with endoscopic ligation or sclerotherapy has been
shown in two large controlled studies to reduce the risk of rebleeding.
INDICATIONS:
1. Carcinoid syndrome with symptoms of diarrhea or flushing
2. VIP secreting tumors with watery diarrhea
3. GI bleed
4. Esophageal varices
CONTRAINDICATIONS:
Hypersensitivity to the drug
PRECAUTIONS:
Biliary complications should be considered in a patient who develops severe
abdominal pain during therapy.
1. Baseline and periodic monitoring of thyroid function should be done.
2. Patients should be observed closely for hypoglycemia or hyperglycemia.
3. Can reduce somatotropin and somatomedin C secretion
4. Avoid abrupt withdrawal
5. Pregnancy and lactation
6. Experience in children is limited
7. In renal impairment, consider dosage modification
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
GIT: Nausea, diarrhea, steatorrhea, abdominal pain, gallstone formation
abrupt withdrawal may result in biliary hypercontractility with biliary colic,
hepatitis and pancreatitis; CNS: seizures; PNS: hyperesthesia; RENAL: oliguria,
urinary hyperosmolarity; ENDOCRINE: transient hypoglycemia or hyperglycemia;
OTHERS: pain and irritation at injection site
DRUG INTERACTIONS:
1. Reduces dose requirements for insulin or oral hypoglycemia in diabetes
mellitus patients.
2. Reduces absorption of ciclosporin leading to reduced plasma
concentration.
3. Delays absorption of cimetidine
DOSAGE AND ADMINISTRATION:
A: Bleeding esophageal varices: 25-50 mcg IV bolus followed by continuous
infusion of 25-50 mcg/h for 48 h
Carcinoid: 100-600 mcg/d in 2-4 div doses SC; in carcinoid tumors,
discontinue after 1 wk if no response is obtained; do ECG monitoring
for initial dose by IV.
VIPomas: 200-300 mcg/d in 2-4 div doses SC
CH: GI Bleed: 1 mcg/kg initial IV bolus followed by continuous infusion 1 mcg/
kg/h. Taper dose by 50% every 12 h when no active bleeding occurs for 24
h; may discontinue when dose is 25% of initial dose.
PREPARATIONS:
Inj.: 100 mcg/mL and 500 mcg/mL, 1 mL ampul (IV infusion, SC) (as acetate)

Somatostatin (1,2)

A polypeptide obtained from the hypothalamus or by synthesis. It inhibits
the release of growth hormone from the anterior pituitary; inhibits the release
of thyrotropin and corticotropin from the pituitary, glucagon and insulin from the
pancreas, and appears to have a role in the regulation of duodenal and gastric
secretions.
INDICATIONS:
1. Upper gastrointestinal hemorrhage including bleeding esophageal
varices
2. Insulin resistance
3. Hormone-secreting tumors (such as GH-secreting tumors and
prolactinomas) and other hypersecretory disorders
CONTRAINDICATION:
Hypersensitivity to the drug
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PRECAUTIONS:
1. Rapid administration causes abdominal discomfort, flushing, nausea, and
bradycardia.
2. Concomitant parenteral nutrition has been suggested because of the
inhibitory effects of somatostatin on intestinal absorption.
3. Blood sugar should be monitored since somatostatin may interfere with
carbohydrate metabolism.
ADVERSE REACTIONS:
RENAL: inhibitory effect on renal function with reports of severe water retention
and hyponatremia
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
Somatostatin is usually given as acetate. In the treatment of gastrointestinal
hemorrhage, somatostatin acetate equivalent to somatostatin 3.5 mcg/kg/h has
been given by IV infusion.
PREPARATIONS:
Inj: 250 mcg and 3 mg ampul/vial (IV, IV infusion)
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14.0 HORMONES AND HORMONE ANTAGONISTS
14.1 CORTICOSTEROIDS
WARNING
1.
2.

3.
4.

Sudden withdrawal of systemic steroids, especially those given at high
doses for at least two wk may precipitate acute adrenal insufficiency.
Prolonged use of systemic corticosteroids have many side effects
including Cushing’s syndrome, hypertension, secondary diabetes,
osteoporosis and increased incidence and severity of opportunistic
infections like tuberculosis and fungal infections. Anti-inflammatory
actions may also mask ongoing infections.
Topical steroids may be systemically absorbed to some degree
and chronic use may cause some of the problems associated with
systemic use.
Rapid IV administration of large doses of methylprednisolone (such as
in pulse therapy) has been associated with cardiovascular collapse.

The adrenal cortex secretes 3 groups of steroids of steroids; i.e., sex steroids,
glucocorticoids and mineralocorticoids. The latter two are collectively called
corticosteroids. The glucocorticoids have predominant actions on carbohydrate,
protein, lipid and calcium metabolism as well as anti-inflammatory and
immunosuppressant actions. The mineralocorticoids on the other hand influence
fluid and electrolyte balance and control of BP.
Corticosteroids are potentially life-saving drugs when used properly. Their
dosage varies widely in different diseases and among different patients. Long-term
corticosteroid therapy is often used in various chronic inflammatory diseases where
the adverse effects of such treatment may become greater than the disabilities
caused by the disease. Therefore, corticosteroids should be used carefully and
not indiscriminately. To minimize side-effects, the maintenance dose should be
kept as low as possible.

Glucocorticoid therapy

In comparing the relative anti-inflammatory potencies of glucocorticosteroids,
it should be considered that high glucocorticoid activity in itself is of no advantage
unless it is accompanied by relatively low mineralocorticoid activity. The mineralocorticoid activity of fludrocortisone is so high that its anti-inflammatory activity is of
no clinical relevance. The table below shows equivalent anti-inflammatory doses.
The relatively high mineralocorticoid activity of cortisone and hydrocortisone,
and the resulting fluid retention, make them unsuitable for disease suppression
on a long-term basis. However, when used for adrenal replacement therapy;
hydrocortisone is preferred because cortisone requires conversion in the liver to
hydrocortisone.
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Table 14.1 Relative potencies and equivalent doses of corticosteroids
Corticosteroids

Approximate
equivalent
dose (mg)

Relative antiinflammatory
potential

Hydrocortisone
(cortisol)
Cortisone
Betamethasone
Dexamethasone
Methylprednisolone
Prednisolone
Prednisone
Triamcinolone

20

1

25
0.6-0.75
0.75
4
5
5
4

0.8
20-30
20-30
5
4
4
5

Relative
mineralocorticoid
potency
2
2
0
0
0
1
1
0

Biologic
half-life (h)
8-12
8-12
36-54
36-54
18-36
18-36
18-36
18-36

Adapted from Brunton LL, Lazo JS, Parker KL (eds). Goodman and Gilman’s
Pharmacologic Basis of Therapeutics (11th edition). New York: Mc Graw Hill; 2006

Hydrocortisone is used on a short-term basis by IV injection for the emergency
management of septic shock, acute severe asthma or anaphylaxis. Its relatively
moderate anti-inflammatory potency also makes it a useful topical corticosteroid for
the management of inflammatory skin conditions because side-effects (both topical
and systemic) are less marked. Cortisone is not active topically.
Prednisolone and prednisone have predominantly glucocorticoid activity and are
the corticosteroids most commonly used PO for long-term disease suppression.
Betamethasone and dexamethasone have very high glucocorticoid activity
in conjunction with insignificant mineralocorticoid activity. This makes them
particularly suitable for high-dose therapy in conditions where fluid retention would
be a disadvantage (e.g., cerebral edema). These drugs also have a long duration
of action and this, coupled with their lack of mineralocorticoid action make them
particularly suitable for conditions which require suppression of corticotropin
secretion (e.g., congenital adrenal hyperplasia). Some esters of betamethasone
and of beclomethasone exert a considerably more marked topical effect (e.g., on
the skin or the lungs) than when given PO; use is made of this to obtain topical
effects while minimizing systemic side-effects (e.g., for skin applications and
asthma inhalations).
In common with all glucocorticoids their suppressive action on the hypothalamicpituitary-adrenal axis is greatest and most prolonged when they are given at
night. In most normal subjects a single dose of 1 mg of dexamethasone at night,
depending on weight, is sufficient to inhibit corticotropin secretion for 24 h. This
is the basis of the ‘overnight dexamethasone suppression test’ for diagnosing
Cushing’s syndrome.
INDICATIONS:
1. Replacement therapy in primary or secondary adrenocortical insufficiency
in conjunction with mineralocorticoids
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2.
3.
4.
5.
6.
7.
8.

9.

10.
11.

12.
13.
14.

15.
16.
17.

Congenital adrenal hyperplasia: for salt-losing forms, hydrocortisone +
mineralocorticoid; in hypertensive forms, prednisone is preferred
Hypercalcemia from sarcoidosis, vit. D intoxication, multiple myeloma,
malignancy-related hypercalcemia (but not for hypercalcemia caused by
hyperparathyroidism)
Thyroid diseases: for infiltrative ophthalmopathy (exophthamos) in Graves’
disease, subacute nonsuppurative thyroiditis
In acute hypersensitivity reactions such as angioedema of the upper
respiratory tract and anaphylactic shock, corticosteroids are indicated as
an adjunct to emergency treatment with epinephrine
Inhalational corticosteroids are used as controllers for the management
of asthma, but systemic therapy in association with bronchodilators is
required for the emergency treatment of severe acute asthma
Allergic disorders (see Section 8.0); allergic bronchopulmonary
aspergillosis
Connective tissue diseases/rheumatic diseases such as systemic lupus
erythematosus, dermatomyositis, polymyositis, mixed connective tissue
disease, acute gouty arthritis, psoriatic arthritis, ankylosing spondylitis,
acute bursitis, and rarely in rheumatoid arthritis; vasculitides like
polyarteritis nodosa, Wegener’s granulomatosis, giant cell (temporal)
arteritis, Takayasu’s arteritis
Skin diseases: dermatoses, lichen simplex chronicus, mycosis fungoides,
pemphigus vulgaris, bullous pemphigoid, seborrheic dermatitis, xerosis,
erythema multiiforme, exfoliative dermatitis, cutaneous sarcoidosis, rarely,
psoriasis, alopecia
Ophthalmologic conditions: choroiditis, uveitis, optic neuritis, allergic
conjunctivitis
Non-allergic respiratory disorders: pulmonary fibrosis, sarcoidosis,
hydrocarbon pneumonitis, Loeffler’s syndrome not responding to usual
treatment, beryllosis; and for stimulation of lung maturation in fetus less
than 34 wk age of gestation to prevent hyaline membrane disease (HMD)
of prematurity especially for dexamethasone and betamethasone
GI diseases: inflammatory bowel disease, regional enteritis, subacute
hepatic necrosis, ulcerative colitis, chronic active hepatitis
Renal diseases: lupus nephritis, severe post-infectious glomerulonephritis,
nephrotic syndrome, HSP nephritis
Neurologic diseases: multiple sclerosis, chronic inflammatory demyelinating
polyneuropathy, increased intracranial pressure from vasogenic edema
(e.g., intracranial tumor or abscess), myasthenia gravis, lupus cerebritis,
Bell’s palsy
Hematologic disorders: autoimmune hemolytic anemia, erythroblastopenia,
congenital hypoplastic anemia, thrombocytopenic purpura
Malignancies: leukemia, lymphoma, multiple myeloma, breast cancer,
hormone refractory prostate cancer
Infectious diseases: typhoid fever with severe toxemia; tuberculosis (TB
meningitis, pleural effusion, pericarditis, endobronchial TB, miliary TB);
bacterial meningitis due to Haemophilus influenzae B, Streptococcus
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pneumoniae and Neisseria meningitidis; in gram-negative septic shock;
in AIDS patients with Pneumocystis carinii pneumonia (PCP) having
moderate or severe pulmonary dysfunction
18. Prevention and treatment of graft rejection in organ transplantation
19. Diagnostic test for Cushing’s syndrome using dexamethasone
20. For relieving laryngeal edema post extubation
CONTRAINDICATIONS:
1. Hypersensitivity to GCs or their components
2. Peptic ulcer, hypertension, heart disease with congestive heart failure,
psychosis, DM, osteoporosis, glaucoma
3. Uncontrolled systemic infections
PRECAUTIONS:
(Mostly for patients on long term glucocorticoid (GC) treatment)
1. Always screen for and treat underlying latent infections especially
tuberculosis, before initiating long term GC treatment. Always be alert for
ongoing or new infections which may be masked by anti-inflammatory
actions of GCs. Chemoprophylaxis should be given to patients with history
of previous active TB undergoing prolonged treatment.
2. Monitor weight, BP, blood glucose, serum electrolytes (Na, K, Ca), serum
cholesterol profile in susceptible individuals; ECGs, chest, and spinal Xrays or DEXA scan for patients who will be on long term steroid therapy.
3. Always give oral GCs on full stomach. In patients predisposed to develop
ulcers, prophylactic measures to counter hyperacidity may be employed.
4. In the first phase of treatment of an acute exacerbation of a chronic disease
process give high doses 2-4x/d to achieve rapid control. Once stabilized,
consolidate daily dose into single morning dose to simulate normal diurnal
rhythm of GC secretion. Thereafter, gradually taper or rapidly withdraw
GCs (depending on specific clinical condition) shift to every other day
dosing, given after breakfast. This is to let the HPA axis recover from the
inhibitory effects of exogenous GCs on the “off” day, while still maintaining
some degree of anti-inflammatory action on the disease process. Further
gradual tapering to the lowest possible dose is done to maintain control of
underlying disease. Avoid too rapid reduction, which may cause adrenal
insufficiency or disease relapse. The once daily administration is feasible
only with short or intermediate acting GCs (i.e., prednisone, prednisolone,
and methylprednisolone); it is also associated with less severe and lower
incidence of adverse effects.
5. Give high dose “pulse” therapy by slow IV infusion.
6. Referral to ophthalmologist for cataract or glaucoma screening may be
warranted for those on chronic glucocorticoid treatment.
7. To minimize the risk for osteoporosis, give calcium supplements daily,
with vit. D (for those with low 25-OH-vit. D levels), and estrogen (in
postmenopausal women). Ask patients to do weight-bearing exercises.
8. Instruct patients to restrict salt intake, increase potassium and protein
intake.
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9.

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.

Increase GC dosage in patients with disease relapse, and in stressful
situations such as surgery, to prevent adrenal crisis. Also, give supplemental
GCs during stressful situations to patients who had been tapered off
systemic GCs within the last 2 yr.
In patients no longer requiring continuous GC treatment due to remission
of underlying disease, check morning (7-8 AM) serum cortisol level on
“off” day to see if HPA axis has fully recovered before completely cutting
off GC.
For unprotected susceptible patients exposed to measles and varicella,
give immediately human immunoglobulin (Ig) and varicella zoster Ig
(VZIG) respectively in patients on high daily GCs. Live vaccine may be
feasible if patient is on low to moderate dose of q other d GC treatment
(see precaution no. 13) and if given within 4 d of exposure.
Patients on long term pharmacologic doses of GCs developing varicella
should receive aciclovir treatment early in the disease.
GCs may have to be withdrawn or lowered in dosage in patients developing
massive infection. However, other experts advise the need to continue at
least physiologic placement dosages of GCs in GC-dependent patients
developing serious infections.
When prednisone, prednisolone, methylprednisolone or triamcinolone are
used as alternative replacement therapy for adrenal insufficiency, a MC
(fludrocortisone) should be added.
Use with caution in patients with recent myocardial infarction (MI).
Use with caution in patients with hypothyroidism and hepatic dysfunction
because of enhanced effects.
Parenteral acetate or acetonide salts of methylprednisolone, triamcinolone,
betamethasone and dexamethasone should not be used when immediate
effect of short duration is needed.
Depot preparations may cause atrophy at site of IM injection. Do not inject
SC. Avoid the deltoid muscle. Avoid repeated IM injections into the same
site if possible.
The following are the precautions among children;
a. Monitor for any growth retardation or restriction in children.
b. Children receiving only maintenance physiologic doses of GCs and
who have no underlying immunodeficiencies, or those receiving
<2 mg/kg/d of prednisone or its equivalent for a condition which in
itself is not associated with a compromised immune system or less
than 20 mg/d of prednisone (if they weigh >10 kg) can receive live
virus vaccine. Children receiving >2 mg/kg/d of prednisone or >20
mg/d (if they weigh >10 kg) for <14 d can receive live virus vaccine
immediately after discontinuation of treatment, although some experts
recommend delaying immunization until 2 wk after discontinuation of
steroid treatment. However, active immunizations should be deferred
when patients are on >2 mg/kg/d or >20 mg/d of prednisone (if they
weigh >10 kg) for >14 d until GC treatment has been discontinued
for at least 1 mo. These guidelines from the American Academy of
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c.
d.

Pediatrics (AAP) (1997 Red Book) are based on consideration of
concerning live-virus vaccines and do not necessarily correlate with
those for optimal vaccine immunogenicity.
Infants born of mothers who have received high dose CS during
pregnancy should be monitored for signs of hypoadrenalism. Mothers
taking pharmacologic doses of CS should be advised not to nurse.
Preparations containing benzyl alcohol should be avoided in neonates
especially the preterms. However, the presence of small amount of
the preservative in commercially available preparation should not
preclude use when they are indicated especially when a preservative
free preparation is not available. (AAP)

PREGNANCY RISK CATEGORY: C
Pregnancy and breastfeeding
Use with caution among pregnant or breastfeeding mothers. Data on the safety
of systemic corticosteroids used in pregnancy and breastfeeding has revealed the
following conclusions:
1. corticosteroids vary in their ability to cross the placenta; betamethasone
and dexamethasone cross the placenta readily while 88% of prednisolone
is inactivated as it crosses the placenta;
2. there is no convincing evidence that systemic corticosteroids increase the
incidence of congenital abnormalities such as cleft palate or lip;
3. when administration is prolonged or repeated during pregnancy, systemic
corticosteroids increase the risk of intrauterine growth restriction; there is
no evidence of intrauterine growth restriction following short-term treatment
(e.g., prophylactic treatment for neonatal respiratory distress syndrome);
4. any adrenal suppression in the neonate following prenatal exposure usually
resolves spontaneously after birth and is rarely clinically important;
5. prednisolone appears in small amounts in breast milk but doses of up to
40 mg /d are unlikely to cause systemic effects in the infant; infants should
be monitored for adrenal suppression if the mothers are taking a higher
dose.
ADVERSE REACTIONS:
Overdosage or prolonged use may exaggerate some of the normal physiological
actions of corticosteroids leading to mineralocorticoid and glucocorticoid sideeffects. The mineralocortiocid side effects are due to the sodium and water
retention, potassium loss and activation of the aldosterone receptors leading to
hypertension. The adverse reactions of GC’s are due to dysfunction in carbohydrate,
protein, lipid and calcium metabolism as well as due to its anti-inflammatory and
immunosuppresant actions.
CNS: headache, insomnia, vertigo, restlessness, euphoria, mild cognitive
dysfunction, depression, mania, acute.delirium, psychosis (lupus patients at high
risk), EEG abnormalities, seizures (associated with rapid bolus in pulse therapy),
increased intracranial pressure with papilledema (pseudotumor cerebri); intrathecal
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or epidural administration has been associated with arachnoiditis, meningitis,
paraparesis or paraplegia, sensory disturbances, bowel or bladder dysfunctions,
headaches, seizures; ENDOCRINE AND METABOLIC: appetite stimulation,
obesity, (occasionally, anorexia and weight loss); altered fat distribution; Cushingoid
appearance (fat accumulation in cheeks, posterior cervical area, trunk), increased
omental and hepatic fat; hyperglycemia (from increased hepatic glucose production
and insulin resistance); negative nitrogen balance; sodium retention, hypokalemia,
hypocalcemia; increased low density lipoproteins (LDL) and total serum cholesterol;
CVS: hypertension, atherosclerosis; arrhythmias and sudden death (associated
with rapid bolus in pulse therapy); thrombosis, thromboembolism, fat embolism
and thrombophlebitis; apparent association between CS use and left ventricular
free wall rupture after a recent MI; GIT: nausea, vomiting, peptic.ulcer disease,
hyperacidity, gastric perforation, pancreatitis; REPRODUCTIVE: amenorrhea
and infertility in women; increased or decreased motility and number of sperms
in some men; MUSCULOSKELETAL: muscle wasting of extremities, myopathy
(associated with normal levels of creatine kinase and aldolase, but increased
LDH and urine creatinine); osteoporosis and associated fractures especially in the
elderly and postmenopausal women, avascular necrosis, compression fractures
of vertebrae; intra-articular injection may cause post injection flare and charcotlike arthropathy; too frequent intra-articular injections may lead to joint damage;
OPHTHALMOLOGIC: posterior subcapsular cataracts, glaucoma, infection at
injection site, ocular and periocular inflammation, blindness; corneal perforation many
occur if used in patients with herpetic keratitis; DERMATOLOGIC: atrophy, striae,
ecchymoses, hypertrichosis, alopecia, hyperpigmentation and hypopigmentation,
impaired wound healing, hypersensitivity reactions, i.e., urticaria, papular sensitivity
rashes; INFECTIOUS: common with >10 mg/d of prednisone use; increased risks
for bacterial, fungal, and opportunistic infections; reactivation of herpes simplex,
herpes and latent PTB common.
On the fetus, reports of cleft palate, stillbirth, abortion, premature birth, small
for gestation (SGA), hypertrichosis, hydrocephalus, gastroschisis; however, it is
not clear whether the directly caused by GCs or are associated with underlying
disease or both.
On lactation, GCs are distributed into milk and could potentially suppress
growth or cause other adverse effects in nursing infants
Withdrawal of corticosteroids
HPA axis suppression occurs when >5 mg/d of prednisone is administered
for greater than 5 days; severity of suppression correlates with dosage, duration
of treatment, time of the day of administration (more severe with evening doses),
frequency of administration and the biologic half-life of GC used (more severe
with long acting GCs). Chronic suppression leads to atrophy of adrenal cortex, at
which time, when exogenous GCs are abruptly withdrawn, adrenal insufficiency
(manifesting as hypotension, hypoglycemia, hyperkalemia, nausea, vomiting)
and/or withdrawal syndrome (which is unrelated to adrenocortical insufficiency,
consisting of anorexia, nausea, vomiting, lethargy, headache, fever, joint pain,
desquamation, myalgia, weight loss, and/or hypotension) may occur.
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Gradual withdrawal of systemic corticosteroids should be considered in those
whose disease is unlikely to relapse and have
1. recently received repeated courses (particularly if taken for longer than 3
weeks);
2. taken a short course within one year of stopping long-term therapy;
3. other possible causes of adrenal suppression;
4. received more than 40 mg/d prednisolone (or equivalent);
5. been given repeat doses in the evening; and
6. received more than 3 weeks of treatment.
Systemic corticosteroids may be stopped abruptly in those whose disease is
unlikely to relapse; those who have received treatment for ≤3 weeks; and who
are not included in the patient groups described above.
During corticosteroid withdrawal the dose may be reduced rapidly down to
physiological doses (equivalent to prednisolone 7.5 mg/d) and then reduced more
slowly. Assessment of the disease may be needed during withdrawal to ensure that
relapse does not occur.
DRUG INTERACTIONS:
Interactions do not generally apply to corticosteroids used for topical action
(including inhalation) unless specified.
Corticosteroids antagonize the hypotensive effect of these drugs: ACE
inhibitors, adrenergic neuron blockers, alpha-blockers, angiotensin-II receptor
antagonists, beta-blockers, calcium-channel blockers, diazoxide, hydralazine,
methyldopa, minoxidil, moxonidine, nitrates and nitroprusside.
Increased risk of hypokalemia when GCs are given with these drugs:
acetazolamide, amphotericin, carbenoxolone, cardiac glycosides, loop and thiazide
diuretics, beta-2 sympathomimetics such as salbutamol, theophylline.
Metabolism of corticosteroids is accelerated by these drugs (reduced effect of
steroids): aminoglutethimide, barbiturates, carbamazepine, phenytoin, primidone,
rifamycin
Corticosteroids antagonize hypoglycaemic effect of antidiabetics.
Increased risk of GI bleeding and ulceration is seen when steroids are given
with aspirin and NSAID’s.
Metabolism of corticosteroids is possibly inhibited by erythromycin and
ketoconazole.
Corticosteroids may enhance or reduce anticoagulant effect of coumarins
(high-dose corticosteroids enhance anticoagulant effect).
Increased risk of hematological toxicity when GCs are given with
methotrexate.
Corticosteroids (including inhaled corticosteroids) may be reduced for 3-4 days
after mifepristone.
Plasma concentration of corticosteroids is increased by estrogens and
ritonavir.
Corticosteroids may inhibit growth-promoting effect of somatropin.
High doses of corticosteroids impair immune response to vaccines; avoid
concomitant use with live vaccines.
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DOSAGE AND ADMINISTRATION:
GCs in appropriate formulations can be given via different routes: PO;
topically, by inhalation, nasal spray, dermal application, ophthalmologic and otic
drops; parenterally, IV, SC, intra-articular, intrabursal, intradermal, intrasynovial,
intralesional or soft tissue injections.
Dose ranges for GCs vary widely, depending on the phase of treatment
(whether acute/ chronic), type of disease or problem being treated, severity of the
disease and patient’s response.
Physiologic or replacement doses usually approximate the daily amount of
GC secreted which is about 20 mg of hydrocortisone. Pharmacologic doses are in
excess of physiologic doses and are classified as: maintenance/low dose (5-15 mg
prednisone or its equivalent daily); moderate (0.5 mg prednisone/kg/d); high (1-3
mg prednisone/kg/d); massive: (15-35 mg prednisone/kg/d).

DEXAMETHASONE
WARNING
See also introduction Section 14.1 Corticosteroids
1. Since dexamethasone is a potent and long acting corticosteroid, it
should be used only for short course therapy whenever possible to
avoid side effects, esp. HPA axis suppression.
2. Anaphylactic reactions have been reported with parenteral
therapy.
3. Frequent intra-articular injections may lead to joint damage.
A potent corticosteroid with mainly glucocorticoid activity. Its lack of
mineralocorticoid properties makes it particularly suitable for treating conditions
where water retention would be a disadvantage. Readily absorbed from the GIT
with a long biological half-life of about 36-54 h. It readily crosses the placenta with
minimal inactivation.
INDICATIONS:
1. Treatment of conditions for which corticosteroid therapy is indicated,
except for adrenocortical insufficiency for which hydrocortisone with
supplementary fludrocortisone is preferred.
2. Suppression of inflammatory and allergic disorders
3. Diagnosis and differential diagnosis of Cushing’s syndrome, when used in
the overnight, low and high-dose dexamethasone suppression tests
4. Adult forms of congenital adrenal hyperplasia (CAH) that do not require
mineralocorticoid therapy; also have been given antenatally to the mother
to prevent virilization of female fetuses
5. Treatment of cerebral edema caused by malignancy, abscess, and
neurosurgery (usually given IV)
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6.
7.
8.
9.
10.
11.
12.

13.
14.

For inflammatory eye diseases or for topical application in the treatment of
various skin disorders
For the management of asthma and related bronchospastic disorders
unresponsive to other therapy (preferred route is inhalational)
For allergic rhinitis and other allergic or inflammatory nasal conditions when
used as a nasal spray (dexamethasone isonicotinate or dexamethasone
sodium phosphate)
Administered IV and PO for the prevention of (acute and delayed) nausea
and vomiting induced by cancer chemotherapy
For the prevention of symptoms of acute mountain sickness, for which
mild cerebral edema may be a contributing factor; used as adjunct in the
treatment of acute severe mountain sickness
Used in some regimens for the treatment of malignancy, for example in
acute lymphoblastic leukemia and multiple myeloma
There is some evidence of benefit from the adjunctive use of dexamethasone
in bacterial meningitis, at least in those cases due to Haemophilus
influenzae, particularly in reducing deafness, when given with or before
the antibacterial. Benefit is doubtful for its use in other forms of bacterial
meningitis.
Given antenatally to mothers at risk of premature delivery in order to
hasten fetal lung maturation and help prevent neonatal respiratory distress
syndrome
Dexamethasone is also one of the drugs of choice for the management of
severe croup.

CONTRAINDICATIONS:
(As with other glucocorticoids)
1. Untreated infection: untreated bacterial, fungal, or viral skin lesions
2. Rosacea (acne rosacea), perioral dermatitis
3. Not recommended for acne vulgaris (more potent corticosteroids
specifically contraindicated)
PRECAUTIONS:
(See also introduction Section 14.1 Corticosteroids)
1. Paresthesia and irritation, most commonly occurring in the anogenital
region, have been associated with the IV use of dexamethasone
sodium phosphate and hydrocortisone sodium phosphate, but not with
hydrocortisone sodium succinate.
2. In premature neonates with bronchopulmonary dysplasia receiving
dexamethasone treatment to enable weaning from assisted ventilation,
adverse effects have included hypertension, bradycardia, gastroduodenal
perforation, ulceration and thinning of the gastric wall, development of a
catabolic state, renal calcification, and transient myocardial hypertrophy.
There is some evidence of a suppressive effect on motor activity and
spontaneous movement.
3. Postnatal use of corticosteroids to treat or prevent bronchopulmonary
dysplasia is associated with dramatic increases in the incidence of cerebral
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4.

5.
6.

7.

palsy and neurodevelopmental impairment, and suggested that such use
should be abandoned.
If dexamethasone is given as adjunct therapy in bacterial meningitis, it
should be given just before or at the time of 1st dose of antibacterial therapy.
It will probably not be effective if initiated greater than 4 hours after 1st dose
of antibacterial agent and some experts suggest that an interval of greater
than 1-2 hours precludes possible effectiveness.
The decision to use dexamethasone in presumed bacterial meningitis
should not be based on the severity of presenting illness.
In adults with bacterial meningitis, the benefits of adjunctive GC therapy
are less convincing and their use should be limited to those with high
concentration of bacteria in CSF (+ gram stain) and evidence of increased
ICP.
Intra-articular steroids should only be repeated at intervals of greater than
4 to 6 months for any given joint (maximum of 3 injections/joint): Caution
patients to minimize joint loading for a period of time after intra-articular
injection. Unstable joint should not be injected.

PREGNANCY RISK CATEGORY: C
CONTRAINDICATIONS/DRUG REACTIONS:
See introduction Section 14.1 Corticosteroids
DRUG INTERACTIONS:
Dexamethasone may decrease or increase plasma concentrations of phenytoin.
Like other enzyme-inducing drugs, phenytoin also has the potential to increase the
metabolism of dexamethasone.
DOSAGE AND ADMINISTRATION:
For pneumococcal meningitis:
A: 8-12 mg 2x/d for 1st 3 d or 0.15 mg/kg q6h for 4 d of anti-infective
therapy; start before initiation or concurrently with antibiotic treatment.
IN and CH: See dosage for H. influenzae b meningitis
For Haemophilus influenzae b and meningococcal meningitis:
IN and CH (>6 wk): 0.15 mg/kg/dose q6h for 2-4 d, to be
started just before or concurrent with 1st dose
of antimicrobial therapy; or 0.8 mg/kg/d in
2 div doses
For Japanese encephalitis with cerebral edema and increased ICP:
IN and CH: 0.4 mg/kg IV initially followed by 0.1 mg/kg/dose q4-6h, to be
reduced gradually after a few days if recovery or improvement
is evident.
For typhoid fever with shock, obtundation, stupor or coma
A: 40 mg IV q2-6h prn; or 20 mg IV initially followed by continuous infusion
of mg/kg/d not to exceed 48-72 h.
CH: 3 mg/kg initially, then 1 mg/kg q6h IV for 48 h.
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For airway edema:
IN and CH: 0.25 mg-0.5 mg/kg/dose IV q6h prn for croup or beginning 24
h before elective extubation, then x 4-6 doses.
For prevention of HMD in preterm infants: 4 mg IM given to mother 3x/d for 2
d before delivery.
For intra-articular, intrasynovial, intralesional or soft tissue injection, dosage
varies with degree of inflammation, size and location of affected area. For
large joints like the knee, 2-4 mg versus 0.8-1 mg for smaller joints; for
bursae, 2-3 mg; for ganglia, 1-2 h soft tissue injection, 0.4-1 mg in tendon
sheath inflammation to 2-6 mg for tissue administration.
For common allergic disorders:
A: 4-8 mg on 1st d; 3 mg in div doses on 2nd and 3rd d; 1.5 mg in 2 div
doses on 4th; and 0.75 mg once daily on 5th and 6th d; or 0.75-9 mg/d div
q6-12h, PO
CH: 0.03-0.15 mg/kg/d div q6-12h IV, IM or PO
PREPARATIONS:
Oral: 500 mcg, 750 mcg, 3 mg and 4 mg tablet
Inj.: 4 mg/mL, 2 mL ampul/vial (IM, IV) (as sodium phosphate)
5 mg/mL, 1 mL amp���������������������������������
ul (IM, IV) (as sodium phosphate)

HYDROCORTISONE
WARNING
Risks of more potent corticosteroids in psoriasis include possibility of
rebound relapse, development of generalised pustular psoriasis, and
local and systemic toxicity; they are specifically contraindicated in
widespread plaque psoriasis.
Hydrocortisone is a corticosteroid with both glucocorticoid and to a lesser extent
mineralocorticoid activity. As cortisol it is the most important of the predominantly
glucocorticoid steroids secreted by the adrenal cortex. Hydrocortisone is used,
usually in combination with a more potent mineralocorticoid, for replacement
therapy in adrenocortical insufficiency. It may also be used for its glucocorticoid
properties in other conditions for which corticosteroid therapy is indicated but drugs
with fewer mineralocorticoid effects tend to be preferred for the long-term systemic
therapy of auto-immune and inflammatory disease.
It is readily absorbed from the GIT and peak blood concentrations are attained
in about an hour. The biological half-life is about 100 min. It is more than 90%
bound to plasma proteins. Following IM injection, the absorption of the watersoluble sodium phosphate and sodium succinate esters is rapid. Absorption
of hydrocortisone acetate after intra-articular or soft-tissue injection is slow.
Hydrocortisone is absorbed through the skin, particularly in denuded areas.
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INDICATIONS:
(See also introduction Section 14.1 Corticosteroids for general indications for
glucocorticoids)
1. Adrenocortical insufficiency; shock
2. Hypersensitivity reactions; e.g., anaphylactic shock and angioedema
3. Inflammatory bowel disease; ulcerative colitis, proctitis, proctosigmoiditis
4. Rheumatic disease
5. Inflammatory eye diseases
6. Mild inflammatory skin disorders such as eczemas
CONTRAINDICATIONS:
See Section 14.1 Corticosteroids for general contraindications for
glucocorticoids
1. Use of enemas and rectal foams in obstruction, bowel perforation, and
extensive fistulas
2. Untreated infection: untreated bacterial, fungal, or viral skin lesions
3. Rosacea (acne rosacea), not recommended for acne vulgaris (more potent
corticosteroids specifically contraindicated)
4. Perioral dermatitis
PRECAUTIONS/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 14.1 Corticosteroids
PREGNANCY RISK CATEGORY: C (D if used in 1st trimester)
DOSAGE AND ADMINISTRATION:
For replacement therapy in Addison’s disease:
Maintenance dose: A and CH: 25 mg/m2/d div 3x/d PO; or 12.5 mg/m2/d
once daily to q 3 d IM; OR,
PO, replacement therapy in Addison’s disease (chronic use)
A: 20-30 mg/d in div doses;
CH: 10-30 mg (usually taken in 2 doses, the larger in the morning and the
smaller in the early evening, to mimic the circadian rhythm of the body).
Mineralocorticoid activity is usually supplemented by fludrocortisone
acetate PO. Similar regimens may be used to correct glucocorticoid
deficiency in the salt-losing form of CAH.
By IM injection or slow IV injection or infusion, 100-500 mg, 3-4x/d or as
required; CH by slow IV injection
up to 1 yr 25 mg
1-5 yr
50 mg
6 -12 yr
100 mg
During stress:
A and CH: 25-50 mg/m2/d by continuous IV infusion (2-4x physiologic
replacement dose)
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For acute exacerbation of common allergic and autoimmune disorders:
A: 100-500 mg q4-6h IV push or infusion or IM. (dose ranges from 100 mg
to 8 g)
IN and CH: 4-5 mg/kg/dose q4-6h, IV push or infusion or IM. (inject 100 mg
IV over 30 sec and 500 mg over 10 min; do not mix with other
drugs.)
PREPARATION:
Oral: 5 and 20 mg tablet
Inj.: 50 mg/mL, 2 mL vial (IM, IV) (as sodium succinate)
125 mg/mL, 2 mL, and 4 mL vial (IV) (as sodium succinate)
Powder, 100 mg, 250 mg, and 500 mg vial (IV) (as sodium succinate)

PREDNISOLONE

A corticosteroid with mainly glucocorticoid activity. In general, prednisolone/
prednisone, is the drug of choice for conditions in which routine systemic
corticosteroid therapy is indicated, except adrenocortical-deficiency states for
which hydrocortisone with supplementary fludrocortisone is preferred.
Prednisolone and prednisone are both readily absorbed from the GIT, but
whereas prednisolone already exists in a metabolically active form, prednisone
must be converted in the liver to its active metabolite, prednisolone. In general,
this conversion is rapid so this difference is of little consequence when seen in
the light of intersubject variation in the pharmacokinetics of prednisolone itself;
bioavailability also depends on the dissolution rates of the tablet formulations. Peak
plasma concentrations of are obtained 1 or 2 h after administration PO, and it has a
usual plasma half-life of 2-4 h. Its initial absorption, but not its overall bioavailability,
is affected by food.
It is extensively bound to plasma proteins, although less so than hydrocortisone
(cortisol). The volume of distribution, and the clearance are reported to increase
with an increase from low to moderate doses; at very high doses, clearance appears
to become saturated.
Prednisolone is excreted in the urine as free and conjugated metabolites,
together with an appreciable proportion of unchanged prednisolone. Largely
inactivated as it crosses the placenta; small amounts are excreted in breast milk.
Biological half-life lasts several hours, intermediate between those of
hydrocortisone (cortisol) and the longer-acting glucocorticoids, such as
dexamethasone. It is this intermediate duration of action, which makes it suitable
for the alternate-day administration regimens which have been found to reduce the
risk of adrenocortical insufficiency, yet provide adequate corticosteroid coverage in
some disorders.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
Side effects are generally the same as other glucocorticoids but owing to its
less pronounced mineralocorticoid activity prednisolone is less likely than cortisone
or hydrocortisone to cause sodium retention, electrolyte imbalance, and edema.
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Prolonged application to the eye of preparations containing corticosteroids has
caused raised intraocular pressure and reduced visual function.
See Introduction Section 14.1 Corticosteroids
PREGNANCY RISK CATEGORY: C (D if used in the first trimester)
DOSAGE AND ADMINISTRATION:
PO, initially, up to 10-20 mg/d (severe disease, up to 60 mg/d), preferably
taken in the morning after breakfast; can often be reduced within a few
days but may need to be continued for several wk or mo
Maintenance, usual range, 2.5-15 mg/d, but higher doses may be needed;
cushingoid side-effects increasingly likely with doses above 7.5 mg/d
PREPARATIONS:
Oral: 5 mg and 20 mg tablet
15 mg/5 mL syrup, 30 mL and 60 mL (as sodium phosphate)
20 mg/5 mL syrup, 30 mL and 60 mL (as sodium phosphate)

PREDNISONE

Prednisone is a biologically inert corticosteroid which is converted to the
predominantly glucocorticoid corticosteroid prednisolone in the liver. It has the
same chemical relationship to prednisolone as cortisone has to hydrocortisone.
The indications and dosage of prednisone for oral use are exactly the same as
those for prednisolone
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS:
See Section 14.1 Corticosteroids
PREGNANCY RISK CATEGORY: C (D if used in the first trimester)
DOSAGE AND ADMINISTRATION:
PO, initially, up to 10-20 mg/d (severe disease, up to 60 mg/d), preferably
taken in the morning after breakfast; can often be reduced within a few
days but may need to be continued for several wk or mo
Maintenance, usual range, 2.5-15 mg/d, but higher doses may be needed;
cushingoid side effects increasingly likely with doses above
7.5 mg/d
Treatment of common allergic, autoimmune, renal, dermatological and
neurological disorders:
A: > 40-60 mg/d in div doses PO during acute or relapse phase of disease,
then if needed for maintenance treatment, consolidate daily dose initially
into q other d, after breakfast (depending on specific clinical condition).
Once disease process is further stabilized, gradually reduce dose to the
lowest possible level to attain control of underlying disease. Dose reduction
should be individualized, but a guide is as follows: reduce by 10 mg when
total prednisone (or equivalent) is >30 mg/d, 5 mg at total dose of >20 mg/d,
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and 2.5 mg at total dose of < 20 mg/d. Th interval between changes in dose
may vary from a few days to as long as several weeks. If patient develops
signs and symptoms of adrenal insufficiency or withdrawal syndrome or
disease relapse on dose reduction, the previously effective dose should be
reinstituted and then tapered more gradually. If steroid treatment is short
course only (<5-7 d, some say <2 wk) and infrequent, there may be no need
to gradually taper dose except when the risk for disease relapse.
In minimal change nephrosis:
A and CH: 60 mg/m2/d (max: 60 mg/d) div in 3-4 doses until proteinuria
clears, then 60 mg/m2 PO q other d, with breakfast for 3-6 mo.
Maintenance immunosuppressive therapy in renal transplantation:
A and CH: 0.5 mg/kg/d PO, tapered slowly, beginning 1 mo after successful
transplant, to maintenance of 10 mg/d by 6 mo, thereafter, taper
further until ultimate withdrawal.
TB meningitis/ pericardial/ pleural effusion, endobronchial/ hepatobiliary/
miliary TB:
A, IN and CH: 1-2 mg/kg/d PO for 1-2 mo, with gradual tapering.
AIDS with Pneumocystis carinii pneumonia (PCP):
A and CH > 13 yr: 40 mg 2x/d PO x 5 d, followed by 40 mg once daily PO
x 5 d, then 20 mg once daily for 11 d (or until completion
of anti-infective regimen); to be initiated within 24-72 h of
initial PCP treatment.
Replacement therapy in adrenocortical insufficiency and adrenogenital
syndrome:
A, IN and CH: 4-5 mg/m2/d div 2x/d PO (with fludrocortisone). During
stress, increase to 2-4x physiologic replacement
PREPARATIONS:
Oral: 5 mg, 10 mg and 20 mg tablet
30 mg film coated tablet
10 mg/5 mL suspension, 30 mL and 60 mL

Betamethasone

Betamethasone is a corticosteroid with mainly glucocorticoid activity. It has been
used, either in the form of the free alcohol or in one of the esterified forms, in the
treatment of conditions for which corticosteroid therapy is indicated, except adrenaldeficiency states for which hydrocortisone with supplementary fludrocortisone is
preferred. Its lack of mineralocorticoid properties makes betamethasone particularly
suitable for treating conditions in which water retention would be a disadvantage.
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS:
See Introduction Section 14.1 Corticosteroids
PREGNANCY RISK CATEGORY: C (D if used in 1st trimester)
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DOSAGE AND ADMINISTRATION:
PO: usual range 0.5-5 mg/d
By IM injection or slow IV injection or infusion: 4-20 mg, repeated up to 4x/d;
CH, by slow IV injection:
up to 1 yr
1 mg
1-5 yr		
2 mg
6-12 yr
4 mg
PREPARATIONS:
Oral: 500 mcg tablet (as base)
Inj: 5 mg (as diproprionate) + 2 mg (as sodium phosphate) per mL, 1 mL ampul
and 2 mL vial (IM, ID, intra-articular, intralesional) (Not for IV or SC use)

Methylprednisolone
WARNING
1.
2.

Rapid IV administration of large doses is associated with cardiovascular collapse
Epidural administration (or more particularly inadvertent intrathecal
administration during attempted epidural placement) may be
associated with serious adverse effects including arachnoiditis and
aseptic meningitis, although the degree of risk is uncertain

A corticosteroid with mainly glucocorticoid activity. Rapidly distributed following
oral administration, with a plasma half-life of ≥3.5 h. The tissue half-life is reported
to range from 18-36 h. Methylprednisolone acetate is absorbed from joints over
a week but is more slowly absorbed following deep IM injection. The sodium
succinate ester is rapidly absorbed following IM administration, with peak plasma
concentrations obtained in 2 h. The drug crosses the placenta.
INDICATIONS:
1. Suppression of inflammatory and allergic disorders
2. Rheumatic diseases
3. Various skin disorders (as with other corticosteroids)
4. Various blood disorders like hemangioma and the Kasabach-Merritt
syndrome
5. Emergency management of acute idiopathic thrombocytopenic purpura
6. Used PO or IV in the management of the chronic form of ITP
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS:
See Section 14.1 Corticosteroids
PREGNANCY RISK CATEGORY: C
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DRUG INTERACTIONS:
As with other corticosteroids but with additional interactions as
follows:
1. Cyclosporin: high-dose methylprednisolone increases plasma
concentration of ciclosporin (risk of convulsions)
2. Erythromycin: metabolism of methylprednisolone inhibited by
erythromycin
3. Itraconazole and ketoconazole: metabolism of methylprednisolone
possibly inhibited by these drugs
DOSAGE AND ADMINISTRATION:
PO, A: usual range 2-40 mg/d
By IM injection or slow IV injection or infusion:
A: initially 10-500 mg; graft rejection, up to 1 g/d by IV infusion
for up to 3 d
For intra-articular injection and for injection into soft tissues methylprednisolone
acetate as an aqueous suspension is employed.
A: The dose by intra-articular injection varies from 4-80 mg according to
the size of the affected joint. The acetate may also be administered by
intralesional injection in doses of 20-60 mg.
Methylprednisolone may be used for short-term intensive therapy or in certain
emergency situations a technique of corticosteroid administration
known as `pulse therapy’ has been employed. Typically, high doses of
about 1 g IV have been given, daily or on alternate days or weekly, for
a limited number of doses; the most common regimen appears to be
1 g/d for 3 d.
CH: Parenteral doses in children have varied considerably, depending on
the condition: a range of 1-30 mg of methylprednisolone per kg bodyweight daily has been given by the IV or IM routes. A total dose of 1
g/d should not normally be exceeded.
PREPARATIONS:
Oral: 4 mg and 16 mg tablet
Inj: 40 mg/mL, 1 mL suspension vial (IM, intralesional) (as sodium acetate)
lyophilized powder, 125 mg vial (IM, IV) (as sodium succinate)
lyophilized powder, 500 mg vial (IM, IV) (as sodium succinate)
lyophilized powder, 1 g vial (IM, IV) (as sodium succinate)
powder, 62.5 mg/mL, 4 mL vial (as sodium succinate)
powder, 62.5 mg/mL, 2 mL vial + diluent vial (IM, IV, IV infusion) 		
(sodium succinate)
powder, 500 mg/8.0 mL vial + diluent vial (IM, IV, IV infusion) (as sodium
succinate)
powder, 1 g/16 mL vial + diluent vial (IM, IV, IV infusion) (as sodium
succinate)
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Triamcinolone

A corticosteroid with mainly glucocorticoid activity; 4 mg of triamcinolone is
equivalent in anti-inflammatory activity to about 5 mg of prednisolone. It is used,
either in the form of the free alcohol or in one of the esterified forms, in the treatment
of conditions for which corticosteroid therapy is indicated, except adrenocortical
insufficiency for which hydrocortisone with supplementary fludrocortisone is
preferred.
Half-life in plasma is about 2 to >5 h; it is bound to plasma albumin to a much
smaller extent than hydrocortisone. The acetonide, diacetate, and hexacetonide
esters of triamcinolone are only very slowly absorbed from injection sites.
Triamcinolone crosses the placenta.
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS:
See Section 14.1 Corticosteroids
PRECAUTIONS:
Hypersensitivity: local reactions to topical triamcinolone preparations have
been attributed to the content of ethylenediamine. However, there have also been
reports of anaphylactic shock following intra-articular or IM injection of triamcinolone
acetonide.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Adults:
By deep IM injection, into gluteal muscle, 40 mg of acetonide for depot
effect, repeated at intervals according to the patient’s response; max. single dose
100 mg
For intra-articular injection triamcinolone acetonide, diacetate, and hexacetonide
have all been used. Doses for these esters have been in the range of 2.5-40 mg,
3-48 mg, and 2-30 mg respectively, depending upon the size of the joint injected.
For topical application in the treatment of various skin disorders triamcinolone
acetonide is used, usually in creams, lotions, or ointments containing 0.1% although
concentrations ranging from 0.025-0.5% have been employed. Several topical
preparations also contain an antimicrobial drug
For intralesional or intradermal injection in the treatment of some inflammatory
skin disorders such as keloids. Suggested doses for ester acetonide is 1-3 mg per
site with no more than 5 mg injected into any one site or not more than 30 mg in
total if several sites of injection are used
PREPARATIONS:
Inj: 10 mg/mL, 1 mL and 5 mL vial (as acetonide) (intra-articular, intradermal)
40 mg/mL, 1 mL ampul (as acetonide) (intra-articular, intralesional,
intradermal)
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14. 2 ANTERIOR PITUITARY HORMONES AND ANTERIOR PITUITARYLIKE HORMONES
The anterior pituitary secretes the following hormones; adrenocorticotrophic
hormone or corticotropin; the gonadotrophic hormones, follicle-stimulating hormone
and luteinizing hormone; growth hormone or somatotropin; lactogenic hormone or
prolactin; thyroid stimulating hormone or thyrotropin; and melanocyte-stimulating
hormone. The secretion of pituitary hormones is regulated by a complex interaction
between the hypothalamic releasing hormones and both the negative and positive
feedback effects of the target endocrine organs. The anterior pituitary hormones
and the congeners are used for diagnosis and for treatment or replacement therapy
of their deficiencies.

Human chorionic gonadotropin (HCG) (1, 2)
WARNING
1.
2.

Use with caution in prepubertal boys
Not for use in primary gonadal failure

Human chorionic gonadotropin is a preparation of a glycoprotein fraction
secreted by the placenta and obtained from the urine of pregnant women having
the action of the pituitary luteinizing hormone since it has a similar alpha subunit
as LH. It stimulates production of gonadal steroid hormones (progesterone
in females, testosterone in males). HCG is destroyed in the GIT and must be
given parenterally. Following IM administration, an increase in serum chorionic
gonadotropin concentrations may be observed within 2 h; peak concentration
occurs within about 6 h and persists for about 36 h, and begin to decline at 48
h. Following IM administration, the drug is distributed mainly to the testes or the
ovaries; smaller amounts may be distributed to the proximal tubules of the renal
cortex.
INDICATIONS:
1. For induction of ovulation after follicular development has been stimulated
with FSH or menotropin in infertility due to absent or low concentrations
of gonadotropin
2. Oligospermia
3. Delayed puberty in the male
4. Hypogonadotropic hypogonadism due to pituitary deficiency
5. Cryptorchidism not due to anatomical obstruction
CONTRAINDICATIONS:
1. Androgen-dependent tumors
2. Precocious puberty
3. Hypersensitivity to hCG or any component
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PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
CNS/PSYCHIATRIC: Headache, tiredness, mood changes; ENDOCRINE: gynecomastia, may aggravate ovarian hyperstimulation leading to multiple pregnancies; LOCAL REACTIONS: pain in injection site, arterial thromboembolism; OTHERS: edema (particularly in males-reduce dose)
DRUG INTERACTIONS:
May interfere with radioimmunoassays for gonadotropins
PRECAUTIONS:
1. Patients with increased risk of fluid retention (cardiac or renal impairment,
asthma, epilepsy, migraine)
2. Prepubertal boys (risk of premature epiphyseal closure or precocious
puberty)
3. Not for primary gonadal failure
DOSAGE AND ADMINISTRATION:
A: For infertility: 5,000-10,000 units following the last dose of menotropin
For oligospermia: 500 units 2-3x/wk for 16 wk
For cryptorchidism: 500-4,000 units 3x/wk for up to 6-10 wk between
4-9 yr
For hypogonadism: 500-1,000 units 3x/wk for 3 wk followed by same dose
2x/wk for 3 wk; 1,000-2,000 units 3x/wk continued as
required (6-9 mo); 4,000 units 3x/wk for 6-9 mo followed
by reduced dosage 2,000 units 3x/wk for 3 mo
PREPARATIONS:
Inj: lyophilized powder, 500 IU ampul + 1 mL solvent (IM)
lyophilized powder, 1,000 IU ampul/vial + 1 mL solvent (IM)
lyophilized powder, 1,500 IU ampul + 1 mL solvent (IM)
lyophilized powder, 2,000 IU ampul + 1 mL solvent (IM)
lyophilized powder, 5,000 IU ampul/vial + 1 mL solvent (IM)

Human Growth Hormone (biosynthetic) (1, 2)
WARNING
1.
2.

Assess pituitary functions before initiating therapy
Evaluate occurrence of limp during therapy which may indicate disorders
of the hip epiphysis

Human growth hormone is given to children with open epiphyses suffering from
pituitary dwarfism. It promotes growth of skeletal, muscular, and other tissues,
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stimulates protein anabolism and affects fat and mineral metabolism. It has a
diabetogenic action on carbohydrate metabolism. It is well absorbed after SC or IM
injections; after IV injection it has a half-life of about 20-30min.
INDICATION:
Long term treatment of growth failure secondary to inadequate secretion of
growth hormone (pituitary dwarfism).
CONTRAINDICATIONS:
1. Evidence of tumor activity (complete antitumor therapy and ensure
intracranial lesions inactive before starting)
2. Not to be used after renal transplantation in seriously ill patients or for
growth promotion in children with closed epiphyses (or near closure in
Prader-Willi syndrome)
3. Pregnancy (interrupt treatment if pregnancy occurs)
PRECAUTIONS:
Use with caution in the following conditions
1. DM (adjustment of antidiabetic therapy may be necessary)
2. Papilledema
3. Breastfeeding
4. Deficiencies of other pituitary hormones (notably ACTH deficiency and
hypothyroidism-manufacturers recommend periodic thyroid function tests
but limited evidence of clinical value).
5. History of malignant disease
6. Disorders of the epiphysis of the hip (monitor for limping), resolved
intracranial hypertension (monitor closely).
7. Initiation of treatment close to puberty
8. Rotate SC injection sites to prevent lipoatrophy
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: Headache; funduscopy for papilledema is recommended if severe or
recurrent headache, visual problems, nausea and vomiting occur; if papilledema
is confirmed, consider benign intracranial hypertension (rare cases reported); may
also cause fluid retention (peripheral edema); MUSCULOSKELETAL: arthralgia,
myalgia, carpal tunnel syndrome, paresthesia; ENDOCRINE/METABOLIC: antibody
formation; hypothyroidism, insulin resistance, hyperglycemia or hypoglycemia;
OTHERS: reactions at injection site; leukemia in children with growth hormone
deficiency also reported
DRUG INTERACTIONS:
1. Concomitant treatment with excessive doses of systemic glucocrticoids
may inhibit the growth-promoting effects of somatropin.
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2.

Increased doses of somatropin may be needed when it is given with
estrogens (when used as oral replacement therapy).

DOSAGE AND ADMINISTRATION:
Gonadal dysgenesis (Turner syndrome): by SC injection, 45-50 mcg/kg /d up
to 100 mcg/k/d or 1.4 mg/m2/d
Deficiency of growth hormone in children: by SC or IM injection,
23-39 mcg/kg /d or 0.7-1 mg/m2/d
Growth disturbance in short children born small for gestational age, by SC
injection, 35 mcg/kg/d or 1 mg/m2/d
Prader-Willi syndrome, by SC injection in children with growth velocity greater
than 1 cm/yr, in combination with energy-restricted
diet, 35 mcg/kg/d or 1 mg/m2/d; max. 2.7 mg/d
Chronic renal insufficiency in children (renal function decreased to less than
50%), by SC injection, 45-50 mcg/kg /d or 1.4 mg/
m2 /d (higher doses may be needed) adjusted if
necessary after 6 mo
Adult growth hormone deficiency, by SC injection, initially 150-300 mcg/d,
gradually increased if required to max 1 mg/d; use
minimum effective dose (requirements may decrease
with age)
Note. Dose formerly expressed in units; somatropin 1 mg = 3 units
PREPARATIONS:
Inj: lyophilized powder, 5 mg vial + 5 mL diluent (IM, SC)
lyophilized powder, 4 mg vial + 2 mL diluent (SC)

♦ Human menopausal gonadotropin
(HMG, menotropin) (1,2)
WARNING
Thorough gynecologic and endocrinologic evaluation should be done
prior to institution of therapy
Purified extract of human post-menopausal urine containing follicle-stimulating
hormone (FSH) and luteinizing hormone (LH); the relative in vivo activity is designated
as a ratio; the 1:1 ratio is also known as menotropin. It is administered to induce
follicular maturation and is followed by treatment with chorionic gonadotropin to
stimulate ovulation and corpus luteum formation, and induces spermatogenesis.
Menotropin is destroyed in the GIT and must be given parenterally. Its exact
metabolic fate has not been fully characterized.
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INDICATIONS:
1. Pituitary or hypothalamic hypogonadism with infertility
2. Patients with polycystic ovary who are resistant to ovulation induction with
clomifene
CONTRAINDICATIONS:
1. Ovarian cysts (not caused by polycystic ovarian syndrome)
2. Tumors of breast, uterus, ovaries, testes or prostate
3. Vaginal bleeding of unknown cause
4. Pregnancy and breastfeeding
5. Primary ovarian or testicular failure
6. Thyroid or adrenal dysfunction
7. Intracranial lesions
PRECAUTION:
Rule out infertility caused by adrenal or thyroid disorders, hyperprolactinemia
or tumors of the pituitary or hypothalamus
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE: Ovarian hyperstimulation; increased risk of multiple pregnancy
and miscarriage, gynecomastia in men; GIT: nausea and vomiting; OTHERS:
joint pains; fever; injection site reactions, very rarely, thromboembolism; acne and
weight gain reported in men.
DOSAGE AND ADMINISTRATION:
A: 75-150 units of FSH with 75-150 units of LH once daily IM until an adequate
response, (judged on the daily estrogen level achieved); followed after 1 or
2 d by chorionic gonadotropin; a course should not exceed 12 d
For spermatogenesis: 75-150 units of FSH with 75-150 units of LH once daily
IM 2-3x/wk for 3-4 mo
PREPARATION:
Inj: Freeze-dried powder, 75 IU FSH + 75 IU LH per ampul + 1 mL solvent
(IM)

Tetracosactide (cosyntropin)
WARNING
Risk of anaphylaxis (medical supervision; consult product literature)
A synthetic tetracosapeptide in which the sequence of amino acids is the
same as that of the first 24 residues of human corticotropin, hence, it has general
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properties similar to corticotropin. It is available as an acetate and contains water. It
increases the rate at which corticoid hormones are secreted by the adrenal gland.
The potency is not less than 800 units/mg. It is used diagnostically to investigate
adrenocortical insufficiency. Tetracosactide is usually employed in the form of the
acetate although doses are often expressed in terms of tetracosactide itself.
For diagnostic purposes tetracosactide acetate is used IM or IV as a plain
injection in the first instance then, if results are inconclusive, IM as a long-acting
depot injection. The initial test using the plain injection is based on the measurement
of plasma-cortisol concentrations immediately before and exactly 30 min after an
IM or IV injection equivalent to 250 mcg of tetracosactide; adrenocortical function
may be regarded as normal if there is a rise in the cortisol concentration of at least
200 nmol/L (70 mcg/L).
Following IV injection tetracosactide exhibits triphasic pharmacokinetics. It is
rapidly eliminated from plasma, mostly by distribution to the adrenal glands and
kidneys. It is metabolized by serum endopeptidases into inactive oligopeptides,
and then by aminopeptidases into free amino acids. Most of a dose is excreted in
urine within 24 h.
INDICATIONS:
1. Drug of choice for the diagnosis of adrenal insufficiency;
2. Alternative to corticosteroids in Crohn’s disease, or ulcerative colitis, and
rheumatoid arthritis.
CONTRAINDICATIONS:
1. Hypersensitivity to cosyntropin;
2. Avoid injections containing benzyl alcohol in neonates.
PRECAUTIONS:
Tetracosactide is contraindicated in patients with a history of allergic disorders
such as asthma. Since hypersensitivity reactions may not occur for up to 1 h after
injection sufficient time should be allowed for recovery after administration at the
hospital or surgery. Self-administration is not recommended. 		
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: marked sodium and water retention; potassium
loss; secondary DM; osteoporosis, hypopituitarism, acne and hirsutism;
DERMATOLOGIC: skin pigmentation; OTHERS: sensitization and severe
hypersensitivity reactions, including anaphylaxis
DRUG INTERACTIONS:
1. Patients should not receive pretest doses of cortisone, hydrocortisone,
or spironolactone on the day of testing when the fluorometric method is
used.
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2.

Patients receiving estrogens may have abnormally elevated plasma
cortisol concentration before and after cosyntropin administration.

DOSAGE AND ADMINISTRATION:
Diagnostic
A: 1 mg IM
CH: 250 mcg/1.73 m2 body surface
Therapeutic:
A: Initial dose: 1 mg/d IM (or 1 mg/12 h in acute cases) reduced to 1 mg
q 2-3 d with response
Maintenance dose: 500 mcg IM q 2-3 d or 1 mg /wk
CH: Initial dose: 1 mo-2 yr
250 mcg IM
2-5 yr
250-500 mcg IM
5-12 yr
250 mcg-1 mg IM
Maintenance dose: same doses as above q 2-8 d
PREPARATIONS:
Inj: 250 mcg/mL, 1 mL ampul (IM) (as acetate)
1 mg/mL, 1 mL ampul (IM) (as hexaacetate)
Units: 490 units of tetracosactide for bioassay are contained in approximately
490 mcg of synthetic tetracosactide with mannitol 20 mg in one ampul
of the first International Reference Preparation (1981).

14.3 POSTERIOR PITUITARY HORMONES

Oxytocin and vasopressin are synthesized in the hypothalamus and stored
and released from the posterior pituitary under the control of nervous reflex
responses.

▼DESMOPRESSIN
WARNING
Hyponatremic Convulsions. It is advised that patients being treated for
primary nocturnal enuresis should be warned to avoid fluid overload
(including during swimming) and to stop taking desmopressin during
an episode of vomiting or diarrhea (until fluid balance normal). The
risk of hyponatremic convulsions can also be minimized by keeping
to the recommended starting doses and by avoiding concomitant
use of drugs which increase secretion of vasopressin (e.g., tricyclic
antidepressants).
Desmopressin is a synthetic analogue of vasopressin. It has greater antidiuretic
activity and a more prolonged action than vasopressin or lypressin. It also stimulates
factor VIII and plasminogen activator activity in the blood, but has little pressor
activity.
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It is given as the acetate, PO, as a solution intranasally, and by injection. The
intranasal dose is approximately ten times that required IV and the oral dose about
ten times greater than the intranasal dose. It is absorbed from the nasal mucosa with
a bioavailability of 10 to 20%. Following oral administration it is largely destroyed
in the GIT but sufficient is absorbed following high doses to produce therapeutic
effects. When given IV desmopressin exhibits biphasic pharmacokinetics, with
half-lives of about 8 min and 75 min for the 2 phases respectively.
INDICATIONS:
1. Diagnosis and treatment of choice for pituitary diabetes insipidus
2. Treatment of abdominal distension and to remove gas in abdominal
visualization procedures
3. Bleeding esophageal varices
4. Nocturnal enuresis
5. Also used in the management of mild or moderate hemophilia and type I
von Willebrand’s disease, and in tests of fibrinolytic response
CONTRAINDICATIONS:
1. Cardiac insufficiency and other conditions treated with diuretics
2. Psychogenic polydipsia and polydipsia in alcohol dependence
PRECAUTIONS:
1. Less pressor activity compared to vasopressin, but still considerable
caution in renal impairment, in cardiovascular disease and in hypertension
(not indicated for nocturnal enuresis or nocturia in these circumstances)
2. Elderly (avoid for nocturnal enuresis and nocturia in those > 65 yr)
3. Considerable caution in cystic fibrosis
4. In nocturia and nocturnal enuresis limit fluid intake to minimum from 1 h
before dose until 8 h afterwards; in nocturia periodic BP and weight checks
needed to monitor for fluid overload
5. Pregnancy
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
METABOLIC: hyponatremia and fluid retention (water intoxication); CVS: With
large IV doses, hypotension with tachycardia and facial flushing may occur; some
patients may experience an increase in BP. Occasionally there may be cerebral
or coronary thrombosis. GIT: stomach pain, headache, nausea, vomiting; ENT:
epistaxis, nasal congestion, rhinitis with nasal spray; OTHERS: allergic reactions,
and emotional disturbance in children also reported; pain and swelling at injection
site
DRUG INTERACTIONS:
1. Increased secretion of vasopressin with use of tricyclic antidepressants
2. Effects of desmopressin enhanced by indomethacin
3. Plasma concentration of oral desmopressin increased by loperamide
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DOSAGE AND ADMINISTRATION:
Diabetes insipidus, treatment (PO): A and CH initially 300 mcg/d (in 3 div
doses); maintenance, 300-600 mcg/d in 3 div doses;
range 0.2-1.2 mg/d
Diabetes insipidus, diagnosis (intranasally): A and CH 20 mcg (limit fluid intake
to 500 mL from 1 h before to 8 h after administration
Diabetes insipidus, treatment (intranasally): A 10-40 mcg/d (in 1-2 div doses);
CH 5-20 mcg/d; IN may require lower doses
Diabetes insipidus, diagnosis (SC or IM): A and CH, 2 mcg (limit fluid intake to
500 mL from 1 h before to 8 h after administration)
Diabetes insipidus, treatment (SC, IM or IV): A, 1-4 mcg/d; CH,
400 nanograms
Primary nocturnal enuresis (if urine concentrating ability normal) (PO): A
(<65 yr) and CH >5 yr (preferably >7 yr) 200 mcg
before bedtime, only increased to 400 mcg if
lower dose not effective; withdraw for at least 1
wk for reassessment after 3 mo
Postoperative polyuria or polydipsia: adjust dose according to urine
osmolality
Primary nocturnal enuresis (if urine concentrating ability normal)(Intranasally):
A <65 yr and CH >5 yr (preferably >7 yr), initially
20 mcg before bedtime; only increased to 40 mcg
if lower dose not effective; withdraw for at least 1
wk for reassessment after 3 mo
Nocturia associated with multiple sclerosis (when other treatments have
failed)(intranasally) : A, <65 yr: 10-20 mcg before bedtime; dose
not to be repeated within 24 h
Renal function testing (empty bladder at time of administration and limit fluid
intake to 500 mL from 1 h before until 8 h after administration)
(intranasally): A: 40 mcg; IN <1 yr, 10 mcg (restrict fluid intake
to 50% at next 2 feeds to avoid fluid overload); CH 1-15 yr,
20 mcg
Renal function testing: (empty bladder at time of administration and limit fluid
intake to 500 mL from 1 h before until 8 h after administration)
(SC or IM); A and CH, 2 mcg; IN, 400 nanograms (restrict fluid
intake to 50% at next 2 feeds)
Mild to moderate hemophilia and von Willebrand disease, post lumbar
puncture headache, fibrinolytic response testing, consult
product literature
PREPARATIONS:
Oral: 100 mcg and 200 mcg tablet (as acetate)
Inj: 15 mcg/mL 1 mL ampul (IM, SC) (as acetate)
Units: 27 units of desmopressin are contained in approximately 27 mcg of
desmopressin (with 5 mg of human albumin and citric acid) in one ampul
of the first International Standard (1980).
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OXYTOCIN (synthetic) (2)

See also Section 15.1 Oxytocics (uterine stimulants)
WARNING
1.
2.
3.
4.

Monitoring of fetal HR and uterine motility essential for dose
titration (never give IV bolus injection during labor)
Discontinue immediately in uterine hyperactivity or fetal distress
Avoid rapid IV injection (may cause transient drop in BP)
Prolonged IV administration at high doses with large volume of
fluid (as possible in inevitable or missed abortion or postpartum
hemorrhage) may cause water intoxication with hyponatremia.

Oxytocin is a cyclic nonapeptide secreted by the hypothalamus and stored
in the posterior lobe of the pituitary gland. It may be prepared from the gland of
mammals or by synthesis. It alters transmembrane ionic currents in uterine smooth
muscle to produce a sustained, more physiologic rhythmic uterine contraction than
ergometrine. The response is greatest in the later stages of pregnancy.
Oxytocin also stimulates the smooth muscle associated with the secretory
epithelium of the lactating breast causing the ejection of milk but having no direct
effect on milk secretion. It undergoes enzymatic destruction in the GIT but it is
rapidly absorbed from the mucous membranes when administered buccally or
intranasally. Uterine response occurs almost immediately and subsides within 1 h
following IV administration. Following IM injection, uterine response occurs within
3-5 min and persists for 2-3 h. Oxytocin is distributed throughout the extracellular
fluid. Small amounts of oxytocin probably reach the fetal circulation. Oxytocin has
a plasma half-life of about 3-5 min. It is rapidly destroyed by the liver and kidneys.
Only small amounts are excreted in the urine unchanged.
It is obtained by chemical synthesis and is available in the freeze-dried form
as an acetate.
INDICATIONS:
1. Induction and maintenance of labor
2. Augmentation of labor particularly in dysfunctional labor
3. Control of postpartum bleeding and uterine hypotonicity at the third stage
of labor
4. Promotion of lactation in faulty milk ejection
5. Oxytocin challenge test for uteroplacental insufficiency in high risk
pregnancies
6. Management of incomplete abortion
CONTRAINDICATIONS:
1. Hypertonic uterine contractions
2. Mechanical obstruction to delivery
3. Fetal distress
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4.

5.

Any condition where spontaneous labor or vaginal delivery inadvisable
(e.g., significant cephalopelvic disproportion, malpresentation, placenta
previa, vasa previa, placental abruption, cord presentation or prolapse,
predisposition to uterine rupture as in multiple pregnancy, polyhydramnios,
grand multiparity and presence of uterine scar from major surgeryincluding CS)
Avoid prolonged administration in oxytocin-resistant uterine inertia, severe
pre-eclamptic toxemia or severe cardiovascular disease.

PRECAUTIONS:
1. Particular caution is needed when given for induction or enhancement
of labor in presence of borderline cephalopelvic disproportion (avoid if
significant).
2. Mild or moderate pregnancy-induced hypertension or cardiac disease
3. Women >35 yr or with history of lower-uterine segment CS
4. If fetal death in utero or meconium-stained amniotic fluid, avoid tumultuous
labor (may cause amniotic fluid embolism).
5. In water intoxication and hyponatremia-avoid large infusion volumes and
restrict fluid intake PO.
6. Effects enhanced by concomitant prostaglandins (monitor very
carefully), caudal block anesthesia (may enhance hypertensive effects of
sympathomimetic vasopressors)
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Uterine spasm or hyperstimulation which may lead to uterine rupture, fetal
distress or mortality (fetal and maternal); METABOLIC: water retention leading to
hyponatremia and intoxication, with pulmonary edema, convulsions, coma, and
even death may occur, especially when oxytocin is given IV over prolonged periods;
anaphylactic and other hypersensitivity reactions; CVS: cardiac arrhythmias, acute
transient hypotension, flushing, reflex tachycardia; GIT: nausea and vomiting;
OTHERS: pelvic hematomas and other soft tissue damage, neonatal jaundice,
and retinal hemorrhage.
DRUG INTERACTIONS:
1. Anesthetics, General (volatile liquids)-oxytocic effect possibly reduced,
also enhanced hypotensive effect and risk of arrhythmias when oxytocin
given with volatile liquid general anesthetics
2. Prostaglandins-uterotonic effect of oxytocin potentiated by prostaglandins
3. Sympathomimetics-risk of hypertension when oxytocin given with
vasoconstrictor sympathomimetics (due to enhanced vasopressor effect)
4. Incompatible with fibrinolysin, norepinephrine bitartrate, prochlorperazine
edisylate and sodium warfarin in solution
5. Combination with other oxytocic agents may cause excessive uterine
stimulation.
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6.
7.

Oxytocin induced myometrial contraction is inhibited by beta-adrenoceptor
agonists, magnesium sulfate or inhalation anesthetics.
Incompatibilities: because of the large number of incompatibilities, drugs
should not normally be added to blood and blood products for infusion
purposes. Examples of incompatibility with blood include hypertonic
mannitol solutions (irreversible crenation of red cells), dextrans (rouleaux
formation and interference with cross-matching), glucose (clumping of red
cells), and oxytocin (inactivated).

DOSAGE AND ADMINISTRATION:
Induction of labor for medical reasons or stimulation of labor in hypotonic
uterine inertia: by IV infusion; do not use total of more than 5 units
in any one day (may be repeated the following day starting again
at 0.001-0.002 units/minute); Or 1-10 units in 1,000 mL D5W or
other suitable diluent at an IV infusion rate of 1-2 milliunits/min;
gradually increase until a contraction pattern similar to normal labor
is achieved
Prevention of postpartum hemorrhage after delivery of placenta: by slow IV
injection, 5 units (if infusion used for induction or enhancement of
labor, increase rate during third stage and for next few hours)
Treatment of postpartum hemorrhage: by slow IV injection, 5-10 units, followed
in severe cases by IV infusion of 5-30 units in 500 mL infusion fluid
at a rate sufficient to control uterine atony; Or 10 units in 500
mL D5W or other suitable diluent at an IV infusion rate of 20-40
milliunits/min or 2-10 units IM
Incomplete, inevitable or missed abortion: by slow IV injection, 5 units followed
if necessary by IV infusion, 0.02-0.04 units/ minute or faster; Or
10-20 U in 500 mL D5W, IV infusion at a rate of 10-30 drops/min.
Initially, the concentration is increased by 10-20 U/500 mL q h to a
max of 100 U/500 mL
Challenge test for uteroplacental insufficiency in high-risk pregnant patients:
IV infusion at an initial rate of 0.5 milliunits/min gradually increased
to a max of 20 milliunits/min until contraction rate of 3/10 min is
achieved
A: For facilitation of lactation, one spray into one or both nostrils 2-3 min
before nursing.
PREPARATIONS:
Inj: 5 IU/mL and 10 IU/mL, 1 mL ampul (IM, IV)
See also Section 15.1 Oxytocics (uterine stimulants)

Vasopressin (antidiuretic hormone, ADH) (2)

A peptide hormone released by the posterior pituitary in response to rising
plasma tonicity or falling BP; it has a direct antidiuretic action on the kidney. Has
direct antidiuretic action on the kidney. It also constricts peripheral blood vessels
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and causes contraction of the smooth muscle of the intestine, gall bladder, and
urinary bladder. In addition to its peripheral effects, vasopressin causes release of
corticotropin, growth hormone, and FSH.
It is destroyed in the GIT and must be administered parenterally or intranasally.
Absorption through the nasal mucosa is poor. Following SC or IM administration
of aqueous vasopressin injection, the duration of antidiuretic activity is variable
but effects are usually maintained for 2-8 h. Vasopressin is distributed throughout
the extracellular fluid; there is no evidence of plasma protein binding. It is rapidly
destroyed in the liver and kidneys. The plasma half-life is about 10-20 min. About
5% of the dose appears in the urine unchanged.
INDICATIONS:
1. Pituitary diabetes insipidus
2. Bleeding from esophageal varices
CONTRAINDICATIONS:
1. Vascular disease (especially disease of coronary arteries) unless with
extreme caution
2. Chronic nephritis (until reasonable blood nitrogen concentrations
attained)
PRECAUTIONS:
1. Heart failure, hypertension, migraine or other conditions which might be
aggravated by water retention
2. Conditions such as asthma and epilepsy which may be exacerbated by
possible adverse effects
3. Use with caution in pregnant women.
4. Avoid fluid overload.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting, belching, abdominal cramps, desire to defecate; CVS:
constriction of coronary arteries (may cause anginal attacks and myocardial
ischemia), peripheral ischemia, and rarely gangrene; OTHERS: fluid retention,
pallor, tremor, sweating, vertigo, headache, hypersensitivity reactions including
anaphylaxis
DRUG INTERACTIONS:
1. The antidiuretic effects of vasopressin enhanced by chlorpropamide,
phenformin
2. Clofibrate, carbamazepine, fludrocortisone, urea and tricyclic
antidepressants;
3. The antidiuretic affect of vasopressin may be decreased by lithium, heparin,
demeclocycline, noradrenaline and alcohol;
4. Ganglionic blocking agents may increase sensitivity to the pressor effects
of vasopressin.
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DOSAGE AND ADMINISTRATION:
A: For diagnostic purposes: 5-20 units IM, SC at least 2x/d (may be up to every
4 h)
For diabetes insipidus: 1.5-5 units (as tannate in oil) IM, SC for 2-3d (shake
thoroughly before use)
By IV infusion, initial control of variceal bleeding: 20 units over 15 min
PREPARATION:
Inj: 20 pressor units/mL, 1 mL ampul (IM, IV)

14.4 HYPOTHALAMIC HORMONES
▼Goserelin

Goserelin acetate is an analogue of gonadorelin with similar properties. It is
used for the suppression of gonadal sex hormone production. Goserelin is almost
completely absorbed following SC injection, and has a serum elimination half-life of
2-4 h, which may be increased in patients with impaired renal function. More than
90% of a dose is excreted in urine, as unchanged drug and metabolites.
Goserelin acetate is available as depot preparations; with one such preparation
a dose equivalent to 3.6 mg of goserelin injected SC into the anterior abdominal
wall provides effective suppression of estradiol or testosterone for 28 d. A full
response should be achieved by the end of this period and treatment is continued
with repeated doses at 28-d intervals; in endometriosis, therapy is given for up to
6 mo while in women with anemia as a result of uterine fibroids it is continued, with
concomitant iron supplementation, for up to 3 mo before surgery.
INDICATIONS:
1. Prostate cancer
2. Advanced breast cancer
3. Estrogen-receptor positive early breast cancer
4. Uterine leiomyomata
5. Endometriosis
CONTRAINDICATIONS:
1. Pregnancy
2. Undiagnosed vaginal bleeding
PRECAUTIONS:
1. Breastfeeding
2. Polycystic ovarian disease
PREGNANCY RISK CATEGORY: X (endometriosis, endometrial thinning); D
(Breast Cancer)
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ADVERSE REACTIONS: (similar to gonadorelin)
CVS: Transient changes in BP; ENDOCRINE: rarely hypercalcemia (in patients
with metastatic breast cancer), withdrawal bleeding; some women may experience
vaginal bleeding during initial therapy, which normally resolves spontaneously;
pituitary apoplexy (a clinical syndrome caused by hemorrhage and infarction of
the pituitary gland) has been reported; MUSCULOSKELETAL: arthralgia and
paresthesias.
DRUG INTERACTIONS:
1. Drugs affecting pituitary secretion of gonadotropins may alter the response
to gonadorelin; other hormonal therapy and corticosteroids can affect the
response.
2. Spironolactone and levodopa can stimulate gonadotropins.
3. Phenothiazines, dopamine antagonists, digoxin, and sex hormones can
inhibit gonadotropin secretion.
DOSAGE AND ADMINISTRATION:
By SC injection into anterior abdominal wall
Endometriosis: 3.6 mg q 28 d; max duration of treatment 6 mo (do not
repeat)
Endometrial thinning before intrauterine surgery: 3.6 mg (may be repeated
after 28 d if uterus is large or to allow flexible surgical timing)
Before surgery in women who have anemia due to uterine fibroids: 3.6 mg
every 28 d (with supplementary iron); max duration of
treatment 3 mo
Pituitary desensitization before induction of ovulation by gonadotropins for
in vitro fertilization (under specialist supervision), after exclusion of
pregnancy: 3.6 mg to achieve pituitary downregulation (usually 13 wk), then gonadotropin is administered (stopping gonadotropin
on administration of chorionic gonadotropin at appropriate stage of
follicular development)
In men with prostate cancer preparations supplying the equivalent of 10.8 mg
of goserelin, given every 12 wk, may also be employed.
PREPARATIONS:
Inj: 3.6 mg depot solution, pre-filled syringe (SC) (as acetate)
10.8 mg depot solution, pre-filled syringe (SC) (as acetate)

Leuprorelin

Gonadotropin releasing hormone (GnRH) analog that shares the action of the
naturally occuring hormone. Leuprorelin is a synthetic nonapeptide analogue of
the hypothalamic peptide gonadorelin. It is obtained by chemical synthesis and is
available as an acetate.
Leuprorelin acetate is an analogue of gonadorelin with similar properties.
Continuous administration is used for the suppression of gonadal sex hormone
production in the treatment of malignant neoplasms of the prostate, in central
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precocious puberty, and in the management of endometriosis and uterine fibroids.
It is also given before uterine surgery for endometrial reduction, and may be used
in the treatment of breast cancer in premenopausal women and prostatic cancer
in men.
Because of its polypeptide nature, it is destroyed in the GIT, hence must be
administered parenterally. Following SC administration, it is rapidly and almost
completely absorbed. Following IM administration, the drug is released slowly and
gradually from its biodegaradable copolymer-containing vehicle, thus providing
a prolonged duration of action. Following parenteral administration it has an
elimination half-life of about 3 h.
INDICATIONS:
1. Prostate cancer
2. Uterine leiomyomata
3. Endometriosis
4. Breast cancer
5. Precocious puberty
CONTRAINDICATIONS:
1. Hypersensitivity to leuprorelin, GnRH, GnRH analogs
2. Hypersensitivity to benzyl alcohol
3. Pregnancy and in women with abnormal vaginal bleeding of unknown
etiology
PRECAUTIONS:
1. Family history of osteoporosis
2. Chronic use of other drugs which reduce bone density including alcohol
and tobacco
3. Prolonged use of depot injections showed higher incidence of local
reactions including erythema, pain, induration and sterile abscess
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
GIT: nausea, vomiting, diarrhea, anorexia; fever, chills; sleep disturbances,
dizziness, fatigue; HEMATOLOGIC:
leukopenia, thrombocytopenia; CNS/
NEUROPSYCHIATRIC: spinal fracture, paralysis, worsening of depression also
reported; OPHTHALMOLOGIC: blurred vision, hemorrhage or occlusion of intraocular blood vessels, ocular pain, and lid edema; LOCAL REACTIONS: erythema,
pain, induration, and sterile abscess are particularly associated with depot
injections. OTHERS: altered blood lipids, pulmonary embolism; breast tenderness;
hypotension
DRUG INTERACTION:
Similar to goserelin

742

DOSAGE AND ADMINISTRATION:
Prostate cancer: 7.5 mg IM once monthly or 22.5 mg IM once q 3 mo (84 d)
Endometriosis: single course of 3.75 mg doses administered IM once monthly
for 6 consecutive mo
Uterine leiomyomata: single course of 3.75 mg doses administered IM once
monthly for up to 3 consecutive mo
Central precocious puberty: 0.3 mg/kg (minimum 7.5 mg) administered IM or
SC and repeated q 4 wk. Leuprorelin suspension should
be 7.5 mg in children weighing ≤ 25 kg; 11.25 mg in those
weighing 25-37.5 kg; and 15 mg in those weighing > 37.5
kg. Titrate the dose of leuproreline upward in increments of
3.75 mg q 4 wk until clinical or laboratory tests indicate no
progression of the disease. If leuproreline acetate injection
is used initial dose is 50 mcg/kg SC once daily. If total
suppression of ovarian or testicular steroidegenesis is not
achieved, the dose should be titrated upward by 10 mcg/
kg/d.
PREPARATIONS:
Inj: powder, 1.88 mg single dose with syringe (IM, SC) (as acetate)
powder, 3.75 mg single dose with syringe (IM, SC) (as acetate)
powder, 11.25 mg depot solution, vial + syringe (IM, SC) (as acetate)

14.5 SEX HORMONES AND ANTAGONISTS
14.5.1 Androgens
DANAZOL (1)
WARNING
Exclude pregnancy before use, may cause virilization in female fetus.
Danazol suppresses the pituitary-ovarian axis by inhibiting pituitary output
of gonadotropins. It has weak androgenic activity. Danazol is absorbed from the
GIT and metabolized in the liver; with metabolites being excreted in the urine and
feces. Absorption is markedly increased if it is taken with food. A plasma elimination
half-life of 3-6 h has been reported following a single dose, but is increased to
about 26 h with repeated dosing. Ethisterone, 2-hydroxymethylethisterone, and
17-hydroxymethylethisterone are described as the major metabolites, though
none have pituitary inhibiting activity. Danazol and its metabolites may undergo
enterohepatic circulation.
INDICATIONS:
1. Endometriosis
2. Benign breast disorders
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3.
4.
5.
6.

Primary menorrhagia and premenstrual syndrome
Primary constitutional precocious puberty
Preoperative thinning of endometrium
Hereditary angioedema

CONTRAINDICATIONS:
1. Pregnancy, ensure that patients with amenorrhea are not pregnant
2. Breastfeeding
3. Severe hepatic, renal or cardiac impairment; thromboembolic disease
4. Undiagnosed genital bleeding; androgen-dependent tumors; porphyria
PRECAUTIONS:
1. Use with caution in conditions which may be adversely affected by fluid
retention, such as in cardiovascular, hepatic, and renal disorders, migraine,
and epilepsy.
2. It should also be used with care in patients with DM or polycythemia.
3. Danazol should not be given to patients with marked hepatic, renal, or
cardiac dysfunction, undiagnosed genital bleeding, or androgen-dependent
tumors.
4. As with other 17 alpha-alkylated compounds, there is an increased risk of
liver disorders; hence liver function should be monitored during therapy. It
should not be used in patients with a thromboembolic disorder or a history
of thrombosis.
5. Danazol should not be given during pregnancy because of a possible
androgenic effect on the female fetus, and non-hormonal contraception is
recommended during treatment.
6. Caution is required in children and adolescents since precocious sexual
development may occur in boys and virilization in girls, and premature
epiphyseal closure may occur in both sexes.
7. In the event of androgenic effects, danazol should be withdrawn, as they
may prove irreversible on continued use.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: menstrual disturbances and amenorrhea
(occasionally persistent), hot flushes, sweating, reduction in breast size, changes
in libido, vaginal dryness and irritation, emotional lability, and nervousness,
acne, oily skin or hair, mild hirsutism, edema, weight gain, deepening of the
voice, androgenic alopecia, and rarely clitoral hypertrophy, testicular atrophy and
reduction in spermatogenesis; hyperglucagonemia, abnormal glucose tolerance,
decreased serum high-density-lipoprotein cholesterol, increased serum lowdensity-lipoprotein cholesterol; GIT: GI disturbances, elevation of liver-function test
values and rarely cholestatic jaundice; CVS: tachycardia, hypertension, thrombotic
events; CNS: headache, dizziness, tremor, depression, fatigue, sleep disorders,
benign intracranial hypertension and visual disturbances OTHERS: backache,
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increased or decreased blood cell counts, muscle spasm or cramp, skin rash
DRUG INTERACTIONS:
1. Danazol inhibits metabolism of
a. Carbamazepine-increased risk of toxicity
b. Ciclosporin -increased plasma concentration
c. Coumarins-enhanced anticoagulant effect; change in patient’s
clinical condition, particularly associated with liver disease, intercurrent
illness, or drug administration, necessitates more frequent testing. Major
changes in diet (especially involving salads and vegetables) and in alcohol
consumption may also affect anticoagulant control
2. Danazol possibly increases plasma concentration of tacrolimus.
DOSAGE AND ADMINISTRATION:
A:
Endometriosis: 200-400 mg/d PO in 4 div doses starting on the first day of
menstruation; maintenance of 200-800 mg/d for 6-9 mo
Benign breast disorders: 100-400 mg/d in 2 div doses PO; adjust according to
response, continue for 3-6 mo
Primary menorrhagia and premenstrual syndrome: 200 mg/d PO x 3mos
Primary constitutional precocious puberty: 100-400 mg/d PO according to
child’s weight, age, and clinical response
Preoperative thinning of endometrium: 400-800 mg/d PO for 3-6 wk
Hereditary angioedema: 400-600 mg/d PO in 2-3 div doses initially; adjust
according to response
PREPARATIONS:
Oral: 100 mg and 200 mg capsule

TESTOSTERONE (1)
WARNING
1.
2.
3.

Should not be used in pregnancy
May cause hepatotoxicity
Potential for abuse by athletes

The natural hormone testosterone and its derivatives have anabolic and
androgenic properties. Testosterone is absorbed from the GIT, the skin, and
the oral mucosa. However, testosterone undergoes extensive first-pass hepatic
metabolism when administered PO and is therefore usually administered IM, SC,
or transdermally. In addition, the basic molecule of testosterone has been modified
to produce orally active compounds that have extended duration of action.
Testosterone is about 80% bound to sex-hormone binding globulin. The
plasma half-life of testosterone is reported to range from about 10-100 min. It is
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largely metabolized in the liver via oxidation at the 17-OH group with the formation
of androstenedione, which is further metabolized to the weakly androgenic
androsterone and inactive etiocholanolone which are excreted in the urine mainly
as glucuronides and sulfates. About 6% is excreted unchanged in the feces after
undergoing enterohepatic recirculation. Testosterone is converted to the more
active dihydrotestosterone in some target organs by 5-alpha-reductase. 19Nortestosterone derivatives appear to be less susceptible to this enzyme. Small
amounts of testosterone are aromatized to form estrogenic derivatives in the body.
Compounds with a saturated α-ring, such as mesterolone, appear to be less likely
to be aromatized to estrogen.
INDICATIONS:
1. Male hypogonadism
2. Breast carcinoma particularly in women 1-5 yr post-menopausal and with
hormone-sensitive tumor
3. Refractory anemias (aplastic anemia)
CONTRAINDICATIONS:
1. Breast cancer in men
2. Prostate cancer
3. History of primary liver tumors
4. Hypercalcemia
5. Pregnancy and breastfeeding
6. Nephrotic syndrome
PRECAUTIONS:
1. Use with caution in patients with cardiovascular disorders, renal or hepatic
impairment, epilepsy, migraine, DM or other conditions which may be
aggravated by the possible fluid retention or edema caused.
2. They should not be given to patients with hypercalcemia or hypercalciuria,
and should be used cautiously in conditions in which there is a risk of
developing skeletal metastases.
3. The use of the 17-alpha-alkylated derivatives, which are associated with
an increased risk of hepatotoxicity, is probably best avoided in patients with
hepatic impairment. Hepatic function should be monitored during therapy.
4. In men, androgens and anabolic steroids should not be given to those with
carcinoma of the breast or prostate (although in women they have been
used in the treatment of certain breast carcinomas). The prostate should
be examined regularly during treatment.
5. Androgens and anabolic steroids should not be given during pregnancy
because of the risk of virilization of the female fetus.
6. Use with extreme care in children because of the masculinizing effects
and also because premature closure of the epiphyses may occur resulting
in inhibited linear growth and small stature. Skeletal maturation should be
monitored during therapy.
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7.

Androgens and anabolic steroids may interfere with a number of clinical
laboratory tests such as those for glucose tolerance and thyroid function.

PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE/ REPRODUCTIVE: hypercalcemia, impaired glucose tolerance,
and increased bone growth and skeletal weight; increased low-density-lipoprotein
cholesterol, decreased high-density-lipoprotein cholesterol; in men, large doses
suppress spermatogenesis and cause prostatic hyperplasia, accelerate the growth
of malignant prostatic neoplasm and degenerative changes in the seminiferous
tubules; in women, suppression of ovarian activity and menstruation, virilism,
such as hirsutism, or male-pattern baldness, deepening of the voice, atrophy of
the breasts and endometrial tissue; oily skin, acne, hypertrophy of the clitoris,
increased libido and suppressed lactation; virilization may not be reversible, even
after stopping therapy; METABOLIC: increased retention of nitrogen, sodium,
and water; edema, increased vascularity of the skin; HEMATOLOGIC: increased
hematocrit, increased fibrinolytic activity; NEUROPSYCHIATRIC: headache and
depression.; GIT: GI bleeding, abnormal liver function tests, jaundice and cholestatic
hepatitis;. these adverse hepatic effects have occurred primarily with the 17-alphaalkylated derivatives (e.g., methyltestosterone, stanozolol); OTHERS: androgens
may induce sleep apnea in susceptible patients.
DRUG INTERACTIONS:
Testosterone and other androgens and anabolic steroids have been reported
to enhance the activity of a number of drugs, with resulting increases in toxicity.
Drugs affected include ciclosporin, antidiabetics, levothyroxine, and anticoagulants
such as warfarin. Resistance to the effects of neuromuscular blockers has also
been reported.
DOSAGE AND ADMINISTRATION:
For male hypogonadism:
As undecanoate 120-160 mg/d PO for 2-3 wk then 40-120 mg/d maintenance
dose; as implant, 600 mg q 6 mo SC; as cypionate, 50-400 mg
q 2-4 wk IM; as enanthate 50-400 mg q 2-4 wk IM; as propionate,
10-50 mg 2-3x /wk
For postmenopausal breast cancer:
As cypionate, 200-400 mg q 2-4 wk IM; as enanthate, 250 mg q 2-3 wk IM; as
propionate, 100 mg 2-3x/wk
PREPARATION:
Oral: 40 mg capsule (as undecanoate)
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14.5.2 Anti-androgens
Cyproterone (1)
WARNING
1.
2.

3.
4.
5.

Driving: Fatigue and lassitude may impair performance of skilled tasks
(e.g., driving).
Hepatotoxicity: Direct hepatic toxicity including jaundice, hepatitis and
hepatic failure have been reported (usually after several mo) in patients
treated with cyproterone acetate 200-300 mg/d; liver function tests should
be performed before treatment and whenever symptoms suggestive
of hepatotoxicity occur; if confirmed, cyproterone should normally be
withdrawn unless the hepatotoxicity can be explained by another cause
such as metastatic disease (in which case cyproterone should be continued
only if the perceived benefit exceeds the risk).
Monitor adrenocortical function regularly.
Since anemia has been observed, regular blood counts are recommended
during treatment.
Fully informed consent is recommended and an initial spermatogram is
necessary prior to start of treatment

Cyproterone is an anti-androgen used in the treatment of severe hypersexuality
and sexual deviation in the male. It inhibits spermatogenesis and produces
reversible infertility (but is not a male contraceptive); abnormal sperm forms are
produced.
Cyproterone acetate is a progestogen with anti-androgenic properties.
Cyproterone acetate is slowly absorbed from the GIT with peak plasma
concentrations being achieved in 3-4 h. It is about 96% bound to plasma proteins.
The terminal elimination half-life is about 38 h. Cyproterone is metabolized in the
liver; about 35% of a dose is excreted in urine as free and conjugated metabolites,
the remainder being excreted in the bile. The principal metabolite, 15-betahydroxycyproterone, has anti-androgenic activity.
INDICATIONS:
1. Palliative treatment of prostatic carcinoma
2. Hypersexuality and sexual deviation in men
3. Hirsutism in women
CONTRAINDICATIONS:
1. Do not give cyproterone in prostate cancer.
2. Hepatic disease
3. Severe diabetes (with vascular changes)
4. Sickle-cell anemia
5. Malignant or wasting disease
6. Severe depression
748

7.
8.

History of thromboembolic disorders
Youth <18 yr (may arrest bone maturation and testicular development)

PRECAUTIONS:
1. When used for hypersexuality, cyproterone is contraindicated in men with
liver diseases or malignant or wasting diseases.
2. It should not be given to men with severe chronic depression, severe
diabetes with vascular changes, sickle-cell anemia, or to those with a
history of thromboembolic disorders.
3. It may delay bone maturation and testicular development and so should
not be given to immature youths.
4. In men treated with cyproterone, liver function should be monitored
before treatment, and whenever any symptoms or signs suggestive
of hepatotoxicity occur. If cyproterone-induced hepatotoxicity occurs,
treatment should be withdrawn.
5. In men with prostate cancer, it may be advisable to limit the duration of
treatment.
6. Men with diabetes require careful monitoring of diabetic control.
7. Since anemia has been observed, regular blood counts are recommended
during treatment.
8. Adrenocortical suppression has been reported and function should be
monitored regularly during treatment.
9. Patients should be advised that the initial sedative effects may interfere
with driving and the operation of machinery.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE/REPRODUCTIVE: inhibition of spermatogenesis, reduced
volume of ejaculate, infertility; gynecomastia and permanent enlargement of
the mammary glands; galactorrhea and benign nodules, osteoporosis, risk of
feminization of a male fetus; NEUROPSYCHIATRIC: initial sedation and depressive
mood changes; DERMATOLOGIC: alterations in hair pattern, skin reactions and
rarely rashes or hypersensitivity; GIT: altered liver function; hepatitis, jaundice, and
hepatic failure; OTHERS: breathlessness, weight changes, fatigue and lassitude,
anemia.
DOSAGE AND ADMINISTRATION:
Control of severe hypersexuality or sexual deviation in men: 50 mg 2x/d, PO
Palliative treatment of prostatic carcinoma: initially 3 mg/d in 2-3 div doses
after meals and maintenance of 200-300 mg/d PO
Severe acne and idiopathic hirsutism in females: 2 mg with 35 mcg of ethinyl
estradiol given daily for 21 d each menstrual cycle PO
PREPARATIONS: (as acetate)
Oral: 50 mg tablet
Inj: 100 mg/mL, 3 mL ampul, depot (IM)
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Flutamide (1)
WARNING
Hepatotoxic: Liver function tests should be regularly monitored.
Flutamide is a nonsteroidal compound with anti-androgenic properties which
appears to act by inhibiting the uptake and/or binding of androgens in target
tissues. It is usually used in combination with gonadorelin analogues or surgical
castration to block the effect of adrenal androgens on prostate cancer cells in
the palliative treatment of prostate carcinoma. It is reported to be rapidly and
completely absorbed from the GIT with peak plasma concentrations occurring
1 h after a dose. It is rapidly and extensively metabolized; the major metabolite
(2-hydroxyflutamide) possesses anti-androgenic properties. The half-life of the
metabolite is about 6 h. Both flutamide and 2-hydroxyflutamide are more than 90%
bound to plasma proteins. Excretion is predominantly in the urine with only minor
amounts appearing in the feces.
INDICATIONS:
Palliative treatment of prostate cancer
PRECAUTIONS:
1. Use with caution in patients with cardiovascular disease because of the
possibility of fluid retention.
2. Regular liver function testing is recommended in all patients; therapy should
be discontinued or dosage reduced if there is evidence of hepatotoxicity.
Liver function tests should be done monthly for the first 4 mo; periodically
thereafter and at the first sign or symptom of liver disorder (e.g., pruritus,
dark urine, persistent anorexia, jaundice, abdominal pain, unexplained
influenza-like symptoms)
3. Avoid excessive alcohol consumption
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
ENDOCRINE/REPRODUCTIVE: gynecomastia (sometimes with galactorrhea),
decreased libido, reduced sperm count; GIT: nausea, vomiting, diarrhea,
increased appetite, hepatic injury (with transaminase abnormalities, cholestatic
jaundice, hepatic necrosis, hepatic encephalopathy and occasional fatality); CNS:
headache, dizziness, blurred vision; OTHERS: insomnia, tiredness, gastric and
chest pain, thirst, rash, pruritus, hemolytic anemia, systemic lupus erythematosuslike syndrome, and edema/lymphedema
DRUG INTERACTION:
Flutamide may increase the effect of warfarin.
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DOSAGE AND ADMINISTRATION:
A: 250 mg 3x/d, PO
PREPARATION:
Oral: 250 mg tablet

14.5.3 Estrogen

Estrogens are necessary for the normal maturation of females and the
development of female secondary sexual characteristics. In addition to their growth
effects on the uterine muscle, estrogen plays an important role in the development
of the endometrial lining. When estrogen production is properly coordinated with
the production of progesterone during the normal cycle, regular period of bleeding
occurs. Estrogens are partially responsible for the maintenance of the normal
structure of the skin and blood vessels in women. They decrease the rate of
bone resorption by antagonizing the effect of parathyroids on bones. Estrogens
alter the production and activity of many enzymes in the body thereby increasing
circulating levels of thyroxine, testosterone, iron, copper, and other substances.
Estrogens also enhance coagulability of blood, increase high density lipoproteins
and plasma triglycerides and play a part in the reduction of low density lipoproteins
and reduction in plasma cholesterol.
In general, estrogens are readily absorbed from the GIT and through the skin
or mucous membranes. Metabolism is largely in the liver with some undergoing
enterohepatic circulation. Unchanged drug and active metabolites are excreted in
the urine and a small amount in the feces. Estrogens cross the placenta.

CONJUGATED ESTROGENS
WARNING
Withdrawal bleeding: Cyclical HRT (where a progestogen is taken
for 12-14 d of each 28-d estrogen treatment cycle) usually results in
regular withdrawal bleeding towards the end of the progestogen. The
aim of continuous combined HRT (where a combination of estrogen and
progestogen is taken, usually in a single tablet, throughout each 28-d
treatment cycle) is to avoid bleeding, but irregular bleeding may occur
during the early treatment stages (if it continues, endometrial abnormality
should be ruled out and consideration given to cyclical HRT instead).
A mixture containing the sodium salts of the water soluble sulfate esters of
esterone and equilin from natural sources. Conjugated estrogens have actions and
uses similar to those described for estradiol.
When used as menopausal HRT doses of 0.3 -1.25 mg/d are given PO either
cyclically or continuously, in conjunction with a progestogen either cyclically
or continuously in women with a uterus. Topical vaginal therapy may be used
specifically for menopausal atrophic vaginitis; 0.5-2 g of a 0.0625% cream may
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be employed daily for 3 wk of a 4 -wk cycle. If used long-term in a woman with a
uterus, cyclical progestogen is required. Orally administered conjugated estrogens
are hydrolysed by enzymes present in the intestine that remove the sulfate group
and allow absorption of the unconjugated estrogen. Metabolism occurs primarily in
the liver with some enterohepatic recycling.
INDICATIONS:
1. Primary hypogonadism
2. Postmenopausal hormonal therapy, dysfunctional uterine bleeding
3. Palliative treatment of inoperable advanced prostatic carcinoma
CONTRAINDICATIONS:
1. Pregnancy and breastfeeding
2. Estrogen-dependent cancer, history of breast cancer
3. Active thrombophlebitis, active or recent arterial thromboembolic disease
(e.g., angina or myocardial infarction), venous thromboembolism, or history
of recurrent venous thromboembolism (unless already on anticoagulant
treatment)
4. Liver disease (where liver function tests have failed to return to normal),
Dubin-Johnson and Rotor syndromes (or monitor closely)
5. Untreated endometrial hyperplasia, undiagnosed vaginal bleeding
PRECAUTIONS:
1. Prolonged exposure to unopposed estrogens may increase risk of
developing endometrial cancer, migraine (or migraine-like headaches),
and diabetes (increased risk of heart disease).
2. History of breast nodules or fibrocystic disease-closely monitor breast
status; risk factors for estrogen-dependent tumors (e.g., breast cancer in
first-degree relative).
3. Uterine fibroids may increase in size, symptoms of endometriosis may
be exacerbated; factors predisposing to thromboembolism; presence
of antiphospholipid antibodies (increased risk of thrombotic events);
increased risk of gall-bladder disease, hypophyseal tumors, porphyria.
4. Cautious use as HRT in breast cancer survivors with menopausal symptoms,
and those with history of breast disease, migraine and hypertension.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
As for estrogens in general; GIT: Nausea and vomiting, abdominal cramps,
cholestatic jaundice, slight increase in the risk of biliary tract surgery; ENDOCRINE:
breast enlargement and tenderness, premenstrual-like syndrome, sodium and
fluid retention, glucose intolerance, altered blood lipids– may lead to pancreatitis,
changes in libido; DERMATOLOGIC: rashes and chloasma, contact lenses may
irritate, CVS: leg cramps (rule out venous thrombosis), increase in adverse cardiac
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events in the first yr of use of HRT; CNS: depression, mood changes, headache,
migraine, dizziness, reversible chorea; OTHERS: vaginal candidiasis, bloating,
weight changes, hypersensitivity .
DRUG INTERACTIONS:
In case of hormone replacement therapy, low dose therapy is unlikely to induce
interactions
1. Estrogens antagonize hypotensive effect of ACE inhibitors, adrenergic
neuron blockers, alpha-blockers, angiotensin-II receptor antagonists, betablockers, calcium-channel blockers, clonidine, diazoxide, hydralazine,
methyldopa, minoxidil, moxonidine, nitrates, and nitroprusside.
2. Estrogens antagonize
a. antidepressant effect of tricyclics (but side-effects of tricyclics possibly
increased due to increased plasma concentration)
b. hypoglycemic effect of antidiabetics
c. anticoagulant effect of warfarins and phenindione
d. diuretic effects
3. Elimination of cholesterol in bile is increased when estrogens are given
with bile acids.
4. Contraceptive effect of estrogens is accelerated by carbamazepine.
5. Estrogens increase plasma concentrations of ciclosporin and systemic
corticosteroids.
6. Estrogens (as oral replacement therapy) may increase dose requirements
of somatropin.
7. Estrogens reduce excretion of theophylline (increased plasma
concentration).
DOSAGE AND ADMINISTRATION:
A: Female hypogonadism (11-13 yr): 2.5-7.5 mg/d PO for 20 d on cyclical
basis
Menopausal and postmenopausal symptoms: 300 mcg -1.25 mg/d in
conjunction with a progestin
Palliative therapy of prostatic carcinoma: 3.75 -7.5 mg/d PO
Hereditary hemorrhagic telangiectasia: 50 mcg -1 mg/d PO
Inoperable advanced carcinoma of the prostate: 1.25 -2.5 mg 3x/d PO
Uterine bleeding: 25 mg IM/IV repeated if required after 6 -12.h
PREPARATIONS:
Oral: 300 mcg, 625 mcg, 1.25 mg tablet
Inj: powder, 25 mg vial + 5 mL diluent (IM, IV)
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14.5.4 Dopamine Agonist (for hyperprolactinemia)
Bromocriptine (B, 2)
WARNING
1.

2.

Hypotensive reactions present as dizziness and/or fainting and may
be disturbing in some patients during the first few days of treatment;
particular care should be exercised when driving or operating
machinery; tolerance may be reduced by alcohol.
Postpartum or peurperium: should not be used postpartum or
in puerperium in women with high BP, coronary artery disease
or symptoms (or history) of serious mental disorder; monitor BP
carefully (especially during first few days) in postpartum women. Very
rarely hypertension, myocardial infarction, seizures or stroke (both
sometimes preceded by severe headache) and mental disorders
have been reported in postpartum women given bromocriptine for
lactation suppression—caution with antihypertensive therapy and
avoid other ergot alkaloids. Discontinue immediately if hypertension,
unremitting headache or signs of CNS toxicity develop.

Bromocriptine, an ergot derivative, is a dopamine D(2)-agonist. It inhibits the
secretion of prolactin from the anterior pituitary and is used in the treatment of
prolactinoma and in endocrinological disorders associated with hyperprolactinemia,
including amenorrhea, galactorrhea, hypogonadism, and infertility in both men and
women. Bromocriptine mesylate 2.87 mg is approximately equivalent to 2.5 mg of
bromocriptine.
Only about 30% of an oral dose of bromocriptine is absorbed from the GIT
and, owing to extensive first-pass metabolism, the bioavailability is only about 6%.
It is metabolized in the liver, mainly by hydrolysis to lysergic acid and peptides,
and excreted chiefly in feces via the bile, with small amounts in urine. It has been
reported to be 90 to 96% bound to serum albumin in vitro.
Bromocriptine is usually administered PO as the mesylate; doses are expressed
in terms of the base. It should be taken with food to prevent nausea.
INDICATIONS:
1. Amenorrhea, galactorrhea
2. Infertility
3. Hypogonadism associated
acromegaly, parkinsonism

with

hyperprolactinemia,

prolactinoma,

CONTRAINDICATIONS:
1. Hypersensitivity to bromocriptine or other ergot alkaloids
2. Pregnancy and hypertension in postpartum women or in puerperium
3. Ischemic vascular disease
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PRECAUTIONS:
1. Investigate for the possibility of a pituitary tumor before treatment.
2. Annual gynecological examinations (or every 6 mo for postmenopausal
women) are recommended. Treatment of women with hyperprolactinaemic
amenorrhea results in ovulation; such patients should be advised to use
contraceptive measures other than an oral contraceptive.
3. Check for symptoms of peptic ulceration before therapy in acromegalic
patients who should be advised to immediately report symptoms of GI
discomfort during therapy.
4. Bromocriptine should be given with caution to patients with cardiovascular
disease, Raynaud’s syndrome or a history of psychotic disorders.
5. BP should be monitored carefully, especially during the first few days
in postpartum women. Particular caution is necessary in patients who
are receiving or who have recently received drugs which can alter BP.
Concomitant administration of ergot alkaloids during the puerperium is not
recommended.
6. Patients on long-term, high-dose therapy should be monitored for signs
of retroperitoneal fibrosis; bromocriptine should be withdrawn if fibrotic
changes are diagnosed or suspected.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: Nausea, vomiting, constipation; CNS: headache, dizziness, postural
hypotension, drowsiness, vasospasm of fingers and toes particularly in patients with
Raynaud’s syndrome; also, particularly with high doses, confusion, psychomotor
excitation, hallucinations, dyskinesia, dry mouth, leg cramps; PULMONARY:
pleural effusions (may necessitate withdrawal of treatment), retroperitoneal fibrosis
reported (monitoring required).
DRUG INTERACTIONS:
1. Dopamine antagonists such as the phenothiazines, butyrophenones,
thioxanthenes, domperidone and metoclopramide might be expected
to reduce the prolactin-lowering and antiparkinsonian effects of
bromocriptine.
2. Tolerance of bromocriptine is reduced by alcohol.
3. Increased risk of toxicity with myelosuppressive drugs, isometheptene,
macrolides and erythromycin, octreotide and phenylpropanolamine
DOSAGE AND ADMINISTRATION:
Prevention or suppression of lactation: 2.5 mg on day 1 (prevention) or daily
for 2-3 d (suppression); then 2.5 mg 2x/d for 14 d
Hypogonadism, galactorrhea, infertility: initially 1-1.25 mg before bedtime,
increased gradually; usual dose 7.5 mg/d in div doses, increased if necessary to
max 30 mg/d, usual dose in infertility without hyperprolactinemia, 2.5 mg 2x/d
Cyclical benign breast disease and cyclical menstrual disorders (particularly
breast pain): 1-1.25 mg before bedtime, increased gradually; usual dose 2.5 mg
2x/d
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q6h

Acromegaly: initially 1-1.25 mg before bedtime, increase gradually to 5 mg

Prolactinoma: initially 1-1.25 mg before bedtime, increased gradually to 5 mg
q6h (occasional patients may require up to 30 mg/d)
CH < 15 yr: not recommended
PREPARATION:
Oral: 2.5 mg tablet (as mesylate)

14.5.5 Ovulation Inducing Agents

Ovulatory dysfunction (oligo-ovulation and anovulation) is related to infertility.
The cause of the ovulatory disorder must first be established before the start
of treatment. The drugs used have specified mechanisms of action and require
varying degrees of clinical monitoring

Clomifene (clomiphene) (1,2)
WARNING
1.
2.
3.

Should not normally be used for longer than 6 cycles due to possible
risk of ovarian tumor
Patients undergoing therapy with clomiphene, particularly those
with polycystic ovaries, should receive the lowest doses possible to
minimize ovarian enlargement or cyst formation.
Treatment should be discontinued if visual disturbances develop
and the patient warned that this might affect their ability to drive or
operate machinery.

Clomiphene is a nonsteroidal compound which has both estrogenic and antiestrogenic properties. Its action in stimulating ovulation is believed to be related to
its anti-estrogenic properties. It stimulates the secretion of pituitary gonadotrophic
hormones, probably by blocking the negative feedback effect of estrogens at
receptor sites in the hypothalamus and pituitary.
It is a partial agonist estrogen that also acts as a competitive inhibitor of
endogenous estrogens. The hypothalamic response to what it interprets as
hypoestrogenic state is increased secretion of LHRH which enhances gonadotropin
secretion. The increased FSH and LH secretion initiates sequential follicular growth
and ovulation. Clomiphene citrate is absorbed from the GIT. It is metabolized in
the liver and slowly excreted via the bile. Unchanged drug and metabolites are
excreted in the feces. The biological half-life is reported to be 5 d although traces
are found in the feces for up to 6 wk. Enterohepatic recirculation takes place.
INDICATION:
Anovulatory infertility
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CONTRAINDICATIONS:
1. Hepatic disease
2. Ovarian cysts
3. Hormone-dependent tumors
4. Abnormal uterine bleeding of undetermined cause
5. Pregnancy should be excluded before treatment
PRECAUTIONS:
1. Should not be used in pregnancy or in patients with undiagnosed abnormal
uterine bleeding
2. Avoid in patients with hormone-dependent tumors and in those with preexisting mental depression or thrombophlebitis because of the risk of
exacerbation.
3. The cause of infertility should be investigated; the patient should be warned
of the possibility of multiple births.
4. Patients undergoing therapy with clomifene, particularly those with
polycystic ovaries, should receive the lowest dose possible to minimize
ovarian enlargement or cyst formation.
5. Treatment should be discontinued if visual disturbances develop and
the patient warned that this might affect their ability to drive or operate
machinery.
6. A maximum of 6 cycles of treatment is advised; long-term cyclic therapy is
not recommended due to increased risk of ovarian cancer.
7. Stop therapy if visual disturbances and/or ovarian hyperstimulation occur.
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE/REPRODUCTIVE: ovarian hyperstimulation, hot flashes,
breast tenderness, intermenstrual spotting, menorrhagia, endometriosis, multiple
pregnancy, ectopic pregnancy; GIT: abdominal discomfort, occasionally nausea,
vomiting; CNS/NEUROPSYCHIATRIC: depression, insomnia, headache,
convulsions; OTHERS:
weight gain, rashes, dizziness, hair loss, visual
disturbances
DOSAGE AND ADMINISTRATION:
A: 50 mg PO for 5 d from the 5th to the 9th d of menstrual cycle or at anytime if
the cycle has ceased; max of 6 courses. In the absence of ovulation, dose
may be increased by 50 mg each mo to a max of 200 mg/d for 5 d.
Most patients who are going to respond will do so after the first course; 3
courses should constitute adequate therapeutic trial; long-term cyclical
therapy is not recommended.
PREPARATION:
Oral: 50 mg tablet (as citrate)
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Human menopausal gonadotropin (HMG) (1,2)

See Section 14.2 Anterior Pituitary Hormones and Anterior Pituitary-like
Hormones

14.5.6 Progestins (Progestogens)

Progestins modify some of the effects of estrogens and act mainly on tissues
sensitized by them; their effects are inhibited by excess of estrogens. They induce
secretory changes in the uterine glandular epithelium and decidual changes in
the stroma. There are two main groups: (1) the naturally occuring hormone
progesterone and its analogues (e.g., dydrogesterone, hydroxyprogesterone, and
medroxyprogesterone); and (2) the testosterone analogues ( e.g., norethistrone,
norgestrel, norethynodrel, etc).
Progesterone and its analogues are less androgenic than the testosterone
derivatives and neither progesterone nor dydrogesterone causes virilization. Other
synthetic derivatives are variably metabolized into testosterone and estrogen;
thus, side-effects vary with the preparation and the dose. The major orally active
progestins were developed for use as oral contraceptives which act through
suppression at the hypothalamo-pituitary level. Progestins are useful in many
menstrual disorders, including severe dysmenorrhea and dysfunctional uterine
bleeding. Norethisterone and dydrogesterone may be given alone on a cyclical
basis during part of the menstrual cycle or in conjunction with the estrogens.

Dydrogesterone

Dydrogesterone is a progestogen structurally related to progesterone. It does
not have estrogenic or androgenic properties. It is given PO in the treatment of
menstrual disorders such as menorrhagia and endometriosis daily, cyclically or
continuously. It is also given cyclically in doses of 10 mg 1-2x/d or continuously in
doses of 5 mg/d for endometrial protection during menopausal HRT.
In threatened miscarriage suggested doses have been 40 mg initially
followed by 10 mg or more q8h, continued for a week after symptoms cease. In
recurrent miscarriage suggested doses have been 10 mg 2x/d. However, such
use is not recommended unless there is proven progesterone deficiency. Cyclical
dydrogesterone has also been used in infertility in doses of 10 mg 2x/d.
INDICATIONS:
1. Endometriosis
2. Infertility
3. Threatened abortion
4. Dysfunctional uterine bleeding
5. Dysmenorrhea, amenorrhea
6. Premenstrual syndrome
7. Postmenopausal replacement therapy
PRECAUTION:
Breastfeeding
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PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS/PRECAUTIONS/DRUG INTERACTIONS: See other
progestogens
DOSAGE AND ADMINISTRATION:
A: Endometriosis: 10 mg 2-3x/d from 5th-25th d of cycle or continuously
Infertility; irregular cycles: 10 mg 2x/d from 11th-25th d of the cycles
Threatened abortion: 40 mg initially then 10 mg 3x/d until 1 wk after symptoms
cease
Habitual abortion: 10 mg 2x/d from 11th-25th d of cycle until conception, then
continuously until 20th wk of pregnancy and gradually reduced
Dysfunctional uterine bleeding: 10 mg 2x/d (together with an estrogen) for
5-7d to arrest bleeding; 10 mg 2x/d (together with an estrogen) from
11th-25th d of cycle to prevent bleeding
Dysmenorrhea: 10 mg 2x/d from 5th-25th d of cycle
Amenorrhea: 10 mg 2x/d from 11th-25th d of cycle with estrogen therapy from
1st-25th d of cycle
Premenstrual syndrome: 10 mg 2x/d from 11th-25th d of cycle increased if
necessary
Postmenopausal replacement therapy: with continuous estrogen therapy,
10 mg 2x/d, for the first 12-14 d of each calendar mo; with
cyclical estrogen, 10 mg 2x/d for the last 12-14 d of estrogen
treatment cycle
PREPARATION:
Oral: 10 mg tablet

Lynestrenol

Lynestrenol is a progestogen structurally related to norethisterone that is used
alone especially as a means of contraception for breastfeeding patients or as the
progestogenic component of oral contraceptives.
INDICATIONS:
1. Oral contraceptive in particular for breastfeeding women
2. Treatment for menstrual disorders
CONTRAINDICATION:
Pregnancy
ADVERSE REACTIONS/PRECAUTIONS/DRUG INTERACTIONS: As with other
progestins (See Section 14.5.6 Norethisterone)
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PRECAUTION:
Lynestrenol has been associated with acute attacks of porphyria and is
considered unsafe in porphyric patients.
DOSAGE AND ADMINISTRATION:
Typical oral daily doses for contraception are 0.5 mg when used as a
progestogen-only preparation; and 0.75 to 2.5 mg when combined with an estrogen.
When used alone for menstrual disorders, doses of 5 to 10 mg/d are given, often
as cyclical regimens.
PREPARATION:
500 mcg tablet

Medroxyprogesterone (2)
WARNING
Abscess formation may occur if not properly administered IM
Medroxyprogesterone acetate is a progestogen structurally related to
progesterone, with actions and uses similar to those of the progestogens in general.
It is administered PO or, for prolonged action, by IM injection as an aqueous
suspension.
Medroxyprogesterone is absorbed from the GIT. In the blood, it is highly
protein bound, principally to albumin. It is metabolized in the liver and excreted
mainly as glucuronide conjugates in the urine and feces. It has a half-life of 24-30
h after oral administration; the half-life may be as long as 50 d after IM injection.
Medroxyprogesterone is reported to be distributed into breast milk.
INDICATIONS:
1. Contraception
2. Malignant disease, e.g., breast carcinoma, prostatic carcinoma
3. Dysfunctional uterine bleeding
4. Secondary amenorrhea (once pregnancy is excluded)
5. Endometriosis
CONTRAINDICATION:
Pregnancy
PRECAUTIONS:
1. Reported to be distributed into breast milk following its administration as
a depot progestogen-only contraceptive. Progestogen-only parenteral
contraceptives should not be given until 6 wk after birth if the woman is
breast feeding.
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2.
3.

Caution in giving IM; use one inch long needles to prevent abscess
formation.
At high doses, disturbances of normal menstrual cycle and irregular
bleeding may occur.

PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
As for progestogens in general (see norethisterone). Medroxyprogesterone
acetate may have glucocorticoid effects when administered long term at high doses,
reductions in bone density, acute local skin necrosis following the IM injection of
medroxyprogesterone acetate as a depot contraceptive.
DRUG INTERACTIONS: As for progestogens in general.
1. Enzyme-inducing drugs may reduce the contraceptive efficacy of parenteral
medroxyprogesterone; the British National Formulary recommends a
reduction in the interval between injections of medroxyprogesterone from
12 to 10 wk when such drugs are used concomitantly.
2. Aminoglutethimide markedly reduces plasma concentrations of
medroxyprogesterone so that an increase in medroxyprogesterone dosage
is likely to be required.
DOSAGE AND ADMINISTRATION:
A: Dysfunctional uterine bleeding (for 2 cycles)
Secondary amenorrhea (for 3 cycles)
2.5 -10 mg/d for 5 -10 d PO beginning on the calculated or assumed
16th-21st d of cycle repeated for 2 cycles
Endometriosis: 50 mg/wk or 100 mg q 2 wk deep IM for ≥6 mo or 10 mg
3x/d, PO
Progestin challenge test: 10 mg/d for 5 -7d PO
Palliative therapy of breast carcinoma: 400 mg -1.5g once daily PO; 500 mg
2x/wk to 1 g d IM
Prostatic carcinoma: 100-500 mg/d PO and 500 mg/wk or 2x/wk IM
Contraception: 150 mg IM within the first 5 d of menstrual cycle q 3 mo
PREPARATIONS:
Oral: 2.5 mg, 5 mg, 10 mg, 100 mg, 250mg, 400 mg and 500 mg tablet (as
acetate)
Inj: 50 mg/mL, 3 mL vial + syringe (IM) (as acetate)
150 mg/mL, 1 mL vial (IM) as acetate
(Note: use one 1-inch long needle)

Norethisterone (2)

Norethisterone and its acetate and enanthate esters are progestogens derived
from nortestosterone that have weak estrogenic and androgenic properties. They
are commonly used as hormonal contraceptives
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It inhibits the secretion of pituitary gonadotropins at usual dosages. It ts
absorbed from the GIT and its effects last for at least 24 h. When injected, it is
detectable in the plasma after 2 d and is not completely excreted in the urine
after 5 d. Norethisterone acetate is reported to show a more prolonged elimination
than norethisterone following oral administration. It is hydrolysed to norethisterone,
principally by intestinal tissue. Following IM injection of norethisterone enantate
peak concentrations of norethisterone in plasma are not attained for several days.
Norethisterone and norethisterone acetate may be given PO for the
treatment of conditions such as menorrhagia and endometriosis. In menorrhagia
(dysfunctional uterine bleeding), norethisterone is given in usual doses of 10-15
mg/d and norethisterone acetate in doses of 2.5- 10 mg/d, in a cyclical regimen. In
endometriosis the dosage of norethisterone is 10-25 mg/d and of norethisterone
acetate 5-15 mg/d. Treatment of endometriosis is usually continuous for 4-9 mo.
INDICATIONS:
1. Dysfunctional uterine bleeding
2. Endometriosis and endometrial carcinoma (continuous progestin therapy)
3. Contraceptives alone or in combination with estrogen
4. Metastatic breast cancer
5. Progestin component in hormone replacement therapy
CONTRAINDICATION:
Pregnancy
PRECAUTIONS:
1. Cardiovascular, renal, or hepatic impairment
2. DM
3. Asthma
4. Epilepsy
5. Migraine or other conditions aggravated by fluid retention
6. History of mental depression
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
As for progestogens in general: GIT: changes in appetite or weight, alteration
in liver function tests; DERMATOLOGIC: acne, melanoma or chloasma, rashes,
urticaria, hair loss or hirsutism; ENDOCRINE: breast changes, changes in libido,
irregular menstrual bleeding; OTHERS: drowsiness, insomnia, headache, edema;
More virilizing and greater incidence of liver disturbances and jaundice than
medroxyprogesterone.
DRUG INTERACTION:
Norethisterone has no specific interaction information
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DOSAGE AND ADMINISTRATION:
A: Abnormal uterine bleeding: 5-20 mg/d PO for 10 d
Endometriosis: 10 -30 mg/d PO
Metastatic breast cancer: up to 60 mg/d PO
Contraception: first IM injection given w/in 1st 5 d of cycle then next 3
injections given q 8 wk then q 12 wk
PREPARATIONS:
Oral: 5 mg tablet (as acetate and as base)
Inj: 200 mg/mL 1 mL ampul (IM) (as enanthate)

14.5.7 Hormonal Contraceptives

Hormonal contraception is the most effective method of fertility control, short
of sterilization. The agents can be classified according to their steroid content
as follows: (1) fixed combinations containing constant amounts of estrogen
(ethinylestradiol) and progestin (e.g., norethidrone); (2) multiphasic combinations
containing constant amounts of estrogen combined with variable dose of progestin
which changes from one wk to the next; and (3) “minipills” consisting only of
progestin at constant dose. Combined oral contraceptives (estrogen + progestin)
are the most effective preparations for general use. The estrogen content ranges
from 20-50 mcg and generally, a preparation with the lowest estrogen-progestin
content which gives good cycle control and minimal side effects in the individual
patient is chosen; with low- estrogen preparations (30 or 35 mcg of estrogen)
efficacy is reduced and regularity of pill-taking becomes more critical. Below 30
mcg, the preparation becomes even less effective.
The dosage regimen for combined oral contraceptives is usually 1 tablet daily
for 21 d followed by a 7 d interval during menstrual bleeding. This should be taken
the same time each d, preferably after evening meal or at bedtime. If the first
course is started on the 5th d of the cycle, ovulation may not be inhibited during
that cycle and additional contraceptive precautions should be taken during the
first 14 d or when changing from a high to a low estrogen preparation. These are
not necessary if the initial tablet is taken on the first day of cycle which is now
usually recommended. Ovulation usually resumes within 3 menstrual cycles after
oral contraceptives have been discontinued; however anovulation and amenorrhea
may persist for 6 mo or longer in some women.
New oral contraceptive steroids are generally well absorbed from the Gl
tract. Some oral contraceptive steroids are metabolized in the Gl mucosa
during absorption and on first pass through the liver. Oral contraceptives are
widely distributed into body tissues and fluids; apparent volume, ranges from
1.5-4.3 L/kg, are extensively bound to plasma proteins; may be distributed into bile.
Small amounts are also distributed into milk; excreted in urine and feces, principally
as glucuronide and sulfate conjugates of the drugs and metabolites.
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ETHINYLESTRADIOL + LEVONORGESTREL
See also Section 14.5.3 Estrogens and 14.5.6 Progestins
INDICATIONS:
1. Contraception
2. Abnormal menstrual bleeding
CONTRAINDICATIONS:
1. History of thrombophlebitis or thromboembolic disorders
2. Coronary artery disease and cerebrovascular disease
3. Known or suspected breast cancer
4. Known or suspected estrogen-dependent neoplasia
5. Undiagnosed abnormal genital bleeding
6. Known or suspected pregnancy
7. Benign or malignant liver tumor
8. Osteosclerosis
9. Herpes infections
10. Dubin-Johnson and Rotor syndromes
PRECAUTIONS:
Use with caution in patients with the following conditions:
1. DM, hypertension, cardiac or renal disease
2. Migraine, epilepsy, depression
3. Asthma
4. Immobilization or presence of varicose veins
5. May cause eye irritation for contact lenses users
6. Breastfeeding
7. Gall bladder disease
8. Others: Cigarette smokers, patients > 35 yr of age, obese
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
ENDOCRINE/REPRODUCTIVE: breakthrough bleeding, spotting, menstrual
irregularities, vaginal candidiasis, amenorrhea. and infertility, dysmenorrhea,
breast enlargement, tenderness and secretion, altered libido; CVS: hypertension,
thrombophlebitis, and thrombosis; GIT: nausea and vomiting, abdominal cramps,
change in appetite; cholestatic jaundice, CNS: migraine, depression.
DRUG INTERACTIONS:
See Section 4.5.3 Estrogens and 14.5.6 Progestins
DOSAGE AND ADMINISTRATION:
Usually 1 tab/d for 21 d followed by a 7 d interval during menstrual bleeding.
This should be taken the same time each d, preferably after evening meal or at
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bedtime. If the first course is started on the 5th d of the cycle, ovulation may not be
inhibited during that cycle and additional contraceptive precautions should be taken
during the first 14 d or when changing from a high to a low estrogen preparation.
These are not necessary if the initial tablet is taken on the first day of the cycle.
PREPARATIONS:
Oral: 30 mcg ethinylestradiol + 150 mcg levonorgestrel per tablet
Triphasic:
Oral: 30 mcg ethinylestradiol + 50 mcg levonorgestrel per tablet
30 mcg ethinylestradiol + 125 mcg levonorgestrel per tablet
40 mcg ethinylestradiol + 75 mcg levonorgestrel per tablet

Ethinylestradiol + norethisterone
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Section 14.5.7 Hormonal Contraceptives Ethinyl Estradiol
Levonorgestrel

+

DRUG INTERACTIONS:
See Section 14.5.3 Estrogens and Section 14.5.6 Progestins
PREPARATION:
Oral: 35 mcg ethinylestradiol + 400 mcg norethisterone acetate per tablet

14.5.8 Hormonal Replacement Therapy
Conjugated equine estrogen
See Section 14.5.3 Estrogens for description
WARNING
1.
2.
3.

Not used for prevention of heart disease
Only for short term use
Users should have regular gynecologic evaluation

When used as menopausal HRT doses of 0.3 -1.25 mg/d are given PO either
cyclically (3 wk on and 1 wk off) or continuously, in conjunction with a progestogen
either cyclically or continuously in women with a uterus. Topical vaginal therapy
may be used specifically for menopausal atrophic vaginitis; 0.5 -2 g of a 0.0625%
cream may be employed daily for 3 wk of a 4-wk cycle. If used long-term in a
woman with a uterus, cyclical progestogen is required.
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PRECAUTIONS:
1. Prolonged exposure to unopposed estrogens may increase risk of
developing endometrial cancer; migraine (or migraine-like headaches)
and heart disease especially among diabetics.
2. History of breast nodules or fibrocystic disease- closely monitor breast
status; risk factors for estrogen-dependent tumors (e.g., breast cancer in
first-degree relative);
3. Uterine fibroids may increase in size, symptoms of endometriosis may
be exacerbated; factors predisposing to thromboembolism; presence of
antiphospholipid antibodies (increased risk of thrombotic events); increased
risk of gall-bladder disease reported; hypophyseal tumors; porphyria;
4. Cautious use as HRT in breast cancer survivors with menopausal
symptoms
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS: As for estrogens in general.
GIT: nausea and vomiting, abdominal cramps, cholestatic jaundice, slight
increase in the risk of biliary tract surgery; ENDOCRINE: breast enlargement
and tenderness, premenstrual-like syndrome, sodium and fluid retention, glucose
intolerance, altered blood lipids– may lead to pancreatitis, changes in libido, vaginal
candidiasis, SKIN: rashes and chloasma, contact lenses irritation; CVS: leg cramps
(rule out venous thrombosis), increase in adverse cardiac events in the initial years
of use of HRT; CNS: depression, mood changes, headache, migraine, dizziness,
reversible chorea; OTHERS: hypersensitivity, bloating, weight changes
DRUG INTERACTIONS:
In HRT, low dose is unlikely to induce interactions but use with caution with
concomitant treatment with rifampicin, oxyphenbutazone or androgens.
DOSAGE AND ADMINISTRATION:
A: Menopausal and postmenopausal symptoms: 300 mcg -1.25 mg/d in
conjunction with a progestin
PREPARATIONS:
Oral: 300 mcg, 625 mcg, 1.25 mg

Conjugated equine estrogen + medroxyprogesterone acetate
see section 14.5.3 Estrogens and 14.5.6 Progestins for description
DOSAGE AND ADMINISTRATION:
A: Menopausal and postmenopausal symptoms: 300 mcg -1.25 mg/d of
conjugated estrogen and medroxyprogesterone acetate as follows
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Cyclic: 5 -10 mg PO once daily ≥10 d/mo beginning on the 1st d of the cycle
or on the 16th d of cycle
Continuous: 2.5 mg PO once daily
PREPARATIONS:
Oral: 625 mcg + 2.5 mg tablet
625 mcg + 5 mg tablet

14.5.9 Drugs for Prostatic Hypertrophy (BPH)
Alfuzosin
WARNING
First dose effect: First dose may cause collapse due to hypotensive
effect; hence should be taken on retiring to bed. Patients should lie
down if symptoms such as dizziness, fatigue or sweating develop, and
to remain lying down until they abate completely.
Alfuzosin is an alpha-1-adrenoceptor blocker with actions similar to those of
prazosin. It is used in benign prostatic hyperplasia to relieve symptoms of urinary
obstruction and has been tried in the treatment of hypertension. Alfuzosin is readily
absorbed after oral administration and peak plasma concentrations generally occur
0.5-3 h after a dose; bioavailability is about 64%. It is extensively metabolized in
the liver to inactive metabolites and excreted primarily in feces via the bile. Only
about 11% of a dose is excreted unchanged in the urine. Alfuzosin has a plasma
elimination half-life of 3-5 h. It is 90% bound to plasma proteins.
INDICATION:
Benign prostatic hypertrophy
CONTRAINDICATION:
Severe liver impairment
PRECAUTION:
It should be avoided in severe hepatic impairment.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Flashes, chest pain
DRUG INTERACTION:
No information on any specific interaction
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DOSAGE AND ADMINISTRATION:
A: 2.5 mg 3x/d, max. 10 mg/d;
Elderly: initially 2.5 mg 2x/d
PREPARATIONS: (as hydrochloride)
Oral: 2.5 mg film-coated tablet
5 mg film-coated tablet (SR)
10 mg tablet (once a day)

Finasteride
WARNING
1.
2.

Monitor patients with large residual urine volume and/or severely
diminished urinary flow for obstructive uropathy
Crushed or broken tablets should not be handled by women who
are or may potentially be pregnant

Finasteride is an azasteroid that inhibits the type-2 isoform of 5 alphareductase, the enzyme responsible for conversion of testosterone to the more
active dihydrotestosterone, and therefore has anti-androgenic properties.
It is absorbed following oral administration with peak plasma concentrations
achieved in 1-2 h. The mean bioavailability has variously been reported as 63%
and 80%. It is about 90% bound to plasma proteins. Finasteride is metabolized in
the liver and excreted in urine and feces as metabolites. The mean terminal half-life
is about 6 h in patients < 60 yr of age but may be prolonged to about 8 h in those
70 yr of age or older.
INDICATION:
Benign prostatic hyperplasia
CONTRAINDICATION:
Pregnancy
ADVERSE REACTIONS:
ENDOCRINE/REPRODUCTIVE: decreased libido, impotence, ejaculation
disorders, and reduced volume of ejaculate; breast tenderness and enlargement
(gynecomastia) may occur; testicular pain has also been reported; DERMATOLOGIC:
hypersensitivity reactions such as swelling of the lips and face, pruritus, urticaria,
and rashes.
PRECAUTIONS:
1. Hepatic impairment
2. Obstructive uropathy
3. Evaluation for prostatic carcinoma before and during therapy
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4.
5.

Women should not handle crushed or broken finasteride tablets.
Finasteride has been detected in semen, therefore use of a condom
is recommended if the patient’s sexual partner is, or may become,
pregnant.

PREGNANCY RISK CATEGORY: X
DOSAGE AND ADMINISTRATION:
5 mg/d, review treatment after 6 mo (may require several months’ treatment
before benefit is obtained)
PREPARATION:
Oral: 5 mg tablet

Tamsulosin

Tamsulosin is an alpha-1-adrenoceptor blocker with actions similar to those of
prazosin; it is reported to be more selective for the alpha(1A)-adrenoceptor subtype.
It is used in benign prostatic hyperplasia to relieve symptoms of urinary obstruction.
The selective alpha-blockers, alfuzosin, doxazosin, indoramin, prazosin, tamsulosin
and terazosin relax smooth muscle in benign prostatic hyperplasia producing an
increase in urinary flow-rate and an improvement in obstructive symptoms.
Tamsulosin is absorbed from the GIT and is almost completely bioavailable. The
extent and rate of absorption are reduced in the presence of food. Following oral
administration of an immediate-release preparation, peak plasma concentrations
occur about 1 h after a dose. It is metabolized slowly in the liver and is excreted
mainly in the urine as metabolites and some unchanged drug. The plasma
elimination half-life has been reported to be between 4 and 5.5 h. Tamsulosin is
about 99% bound to plasma proteins.
INDICATION:
Benign prostatic hyperplasia
CONTRAINDICATIONS:
1. Severe liver impairment
2. Renal impairment
PRECAUTIONS:
1. Alpha-blockers should be avoided in patients with a history of postural
hypotension and micturition syncope.
2. Since selective alpha-blockers reduce BP, patients receiving
antihypertensive treatment may require reduced dosage and specialist
supervision.
3. Caution may be required in the elderly and in patients with hepatic
impairment and severe renal impairment.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
CNS: drowsiness, asthenia, depression, headache, dry mouth; GIT: nausea,
vomiting, diarrhea, constipation, impaired liver function tests; CVS: edema,
hypotension (notably postural hypotension), tachycardia, syncope, palpitations;
DERMATOLOGIC: rash, pruritus and angioedema; OTHERS: blurred vision,
rhinitis, erectile disorders (including priapism)
DRUG INTERACTION:
Antihypertensive medications
DOSAGE AND ADMINISTRATION:
200 mcg/d as a single dose after food intake
PREPARATION:
Oral: 200 mcg capsule (as hydrochloride)

14.6 THYROID HORMONES AND ANTI-THYROID DRUGS
14.6.1 Thyroid Hormone Replacement
WARNING
Use with caution in patients with underlying coronary artery disease,
previous myocardial infarction or acute coronary syndromes and
tachyarrhythmias.
Thyroid hormones are used in hypothyroidism and also in conditions such as
diffuse non-toxic goiter (controversial) and Hashimoto’s thyroiditis to suppress the
secretion of thyroid-stimulating hormone (TSH), preventing or reversing thyroid
gland enlargement. It is also used to suppress TSH production in the treatment
of thyroid carcinoma after total thyroidectomy. Neonatal hypothyroidism requires
prompt treatment for normal development of the child.
Levothyroxine sodium (thyroxine sodium) is the treatment of choice for
maintenance therapy. The initial dose should not exceed 100 mcg/d, preferably taken
before breakfast, or 25- 50 mcg in elderly patients or those with cardiac disease,
increased by 25-50 mcg at intervals of at least 4 wk. The usual maintenance dose
to relieve hypothyroidism is 100-200 mcg /d which can be administered as a single
dose. Its dose for the treatment of any thyroid disorder should be individualized on
the basis of clinical response and biochemical tests which should be monitored
regularly (every 4-6 wk for any change in the dose or brand used).
In infants and children, doses of thyroxine for congenital hypothyroidism
and juvenile myxedema should be titrated according to clinical response, growth
assessment, and measurements of plasma thyroxine and thyroid-stimulating
hormone.
Liothyronine sodium (trio-iodothyronine) has a similar action to levothyroxine
but is more rapidly metabolized and has a more rapid effect; 20 mcg of liothyronine
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is equivalent to 100 mcg of levothyroxine. Its effects develop after a few h and
disappear within 24-48 h of discontinuing treatment. It may be used in severe
hypothyroid states when a rapid response is desired.
Liothyronine by IV injection is the treatment of choice in hypothyroid coma.
Adjunctive therapy includes IV fluids, hydrocortisone, and treatment of infection;
assisted ventilation is often required. Intravenous preparations of liothyronine are
not locally available.

LEVOTHYROXINE (B)

Thyroxine [levothyroxine] is a thyroid hormone used as replacement therapy in
the treatment of hypothyroidism. It is variably but adequately absorbed from the GIT
following oral administration. Once in the circulation, levothyroxine is extensively
protein bound, principally to thyroxine-binding globulin (TBG) but also to a lesser
extent to thyroxine-binding pre-albumin (TBPA) or to albumin. Plasma half-life in
euthyroidism is about 6 to 7 d; the half-life is prolonged in hypothyroidism and
reduced in hyperthyroidism.
Primarily metabolized in the liver and kidney to tri-iodothyronine (liothyronine)
and, about 40%, to inactive reverse triiodothyronine (reverse T3 both of which
undergo further deiodination to inactive metabolites. Further metabolites result
from the deamination and decarboxylation of levothyroxine to tetrac. It is reported
to undergo enterohepatic recycling and excretion in the feces.
The peak therapeutic effect of oral administration of levothyroxine may not be
achieved until after several wk and there is a slow response to changes in dosage.
Similarly, effects may persist for several weeks after withdrawal. Levothyroxine is
given as the sodium salt in a single daily dose. Its absorption can be irregular and it
is probably best taken on an empty stomach, usually before breakfast. It may also
be given by the nasogastric route, by IV injection or IM. In myxedema (hypothyroid)
coma, doses of 200 to 500 mcg by IV injection may be given initially, followed by
daily supplements of 75 to 300 mcg until the patient is euthyroid and can tolerate
oral administration.
INDICATION:
Hypothyroidism of any etiology
CONTRAINDICATION:
Thyrotoxicosis
PRECAUTIONS:
1. Use with extreme caution in patients with cardiovascular disorders including
angina, heart failure, myocardial infarction, and hypertension; lower initial
doses, smaller increments, and longer intervals between increases should
be used as necessary. An ECG performed before starting treatment may
help to distinguish underlying myocardial ischemia from changes induced
by hypothyroidism.
2. Introduce gradually in elderly patients and those with long-standing
hypothyroidism to avoid any sudden increase in metabolic demands.
771

3.
4.
5.
6.
7.

Should not be given to patients with adrenal insufficiency without adequate
corticosteroid cover otherwise the thyroid replacement therapy might
precipitate an acute adrenal crisis e.g., panhypopituitarism.
Use with caution in patients with DM or diabetes insipidus.
May occasionally precipitate or exacerbate a pre-existing myasthenic
syndrome.
Minimal amounts of thyroid hormones are distributed into breast milk and
as such its use is compatible with breast feeding.
Most authorities consider that thyroid hormones do not readily cross the
placenta. Placental transfer has been reported, but in amounts so limited
that a mother with physiological concentrations of thyroxine and triiodothyronine would not provide normal thyroid hormone concentrations
to a fetus with congenital hypothyroidism.

PREGNANCY RISK CATEGORY: A
ADVERSE REACTIONS:
Adverse reactions are generally associated with excessive dosage and
correspond to symptoms of hyperthyroidism which include: CVS: tachycardia,
palpitations, cardiac arrhythmias, anginal pain; CNS: headache, restlessness,
excitability, insomnia, occasional reports of the development of pseudotumor cerebri
(benign intracranial hypertension) shortly after the initiation of levothyroxine therapy
for hypothyroidism, partial complex seizures, confusion, agitation, and continuous
myoclonic jerks have also been seen; PNS: tremors, muscle weakness, cramps;
GIT: diarrhea, and vomiting; ENDOCRINE: menstrual irregularities, osteoporosis;
OTHERS: heat intolerance, sweating, flushing, fever, weight loss, urticaria,
angioedema. These usually disappear after dosage reduction or temporary
withdrawal of treatment. Thyroid storm has occasionally been reported following
massive or chronic intoxication leading to convulsions, cardiac arrhythmias, heart
failure, coma, and death.
In acute overdosage, GI absorption may be reduced by activated charcoal.
Treatment is usually symptomatic and supportive; propranolol may be useful in
controlling the symptoms of sympathetic overactivity. Overdosage requires an
extended follow-up period as symptoms may be delayed for up to 6 d due to the
gradual peripheral conversion of thyroxine to tri-iodothyronine.
DRUG INTERACTIONS:
1. The following drugs reduce absorption of levothyroxine from the GIT
(allow 4-5 h in between drugs): ferrous sulfate, colestyramine, sucralfate,
aluminium hydroxide, and calcium carbonate;
2. The following drugs may reduce serum thyroxine concentration:
a. Amiodarone may inhibit the de-iodination of thyroxine to triiodothyronine resulting in a decreased concentration of tri-iodothyronine
with a concomitant rise in the concentration of inactive reverse triiodothyronine.
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3.
4.
5.

6.

b. Use of anti-inflammatory drugs may lead to falsely low total plasma
concentrations of thyroxine.
c. Rifampicin, carbamazepine, phenytoin, or barbiturates enhance thyroid
hormone metabolism due to enzyme induction resulting in reduced
serum concentrations of thyroxine. Patients on thyroid replacement
therapy may require an increase in their dose of thyroid hormone if
these drugs are given concurrently and a decrease if the enzymeinducing drug is withdrawn.
Severe hypertension and tachycardia have been reported when ketamine
was used in patients taking levothyroxine.
Lithium acts directly on the thyroid gland and inhibits the release of thyroid
hormones leading to clinical hypothyroidism.
The following drugs may alter the serum concentrations of levothyroxine:
a. There has been an isolated report of an interaction between ritonavir
and levothyroxine, resulting in an increased requirement of the latter.
b. Estrogen therapy increases serum concentrations of thyroxine-binding
globulin, thus increasing the amount of bound thyroxine
Levothyroxine enhances the action of these drugs: (dose adjustment may
be needed)
a. Oral anticoagulants.
b. Sympathomimetics. Thyroid hormone increases metabolic demands
and should be used with caution with drugs known to influence cardiac
function, such as the sympathomimetics, as they may enhance this
effect. In addition, thyroid hormones may increase receptor sensitivity
to catecholamines
c. Antidiabetic agents. In hypothyroid diabetics, the initiation of thyroid
replacement therapy may increase their insulin or oral hypoglycaemic
requirements.
d. Hypothyroid patients receiving chronic propranolol therapy have had a
reduction in plasma-propranolol concentrations when given thyroxine.
e. Serum-digoxin concentrations appear to be lower in hyperthyroidism
and among patients on thyroxine therapy (insensitivity to digoxin
therapy)

DOSAGE AND ADMINISTRATION:
A: Initially 50 -100 mcg (50 mcg for those > 50 yr) daily, preferably before
breakfast; adjusted in steps of 50 mcg every 3-4 wk until metabolism
normalized (usually 100-200 mcg/d); in cardiac disease, initially 25 mcg/d
or 50 mcg on alternate days, adjusted in steps of 25 mcg every 4 wk
Congenital hypothyroidism and juvenile myxedema
CH: > 1 yr: 3-5 mcg/kg PO until adult dose of 150 mcg/d is reached in early or
mid-adolescence; < 1 yr: 25-50 mcg/d, once daily PO; NB (fullterm): initial
dose of 37.5 mcg/d (range of 25-50 mcg/d); Premature < 2 kg and at risk
of cardiac failure: initial dose of 25 mcg/d, PO increased by 50 mcg/d at
4-6 wk interval with desired response
PREPARATIONS:
Oral: 25 mcg, 50 mcg, 100 mcg and 150 mcg tablet (as anhydrous sodium)
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14.6.2 Anti-thyroid drugs

Hyperthyroidism may be treated pharmacologically or surgically. In general,
surgery is only used when there are mechanical problems due to compression of
the trachea.
Thioamides are used for hyperthyroidism either to prepare patients for
thyroidectomy or for long-term management to achieve remission in relatively
small goiters.
Iodine has been used as an adjunct to antithyroid drugs for 10 to 14 d before
partial thyroidectomy; however, there is little evidence of a beneficial effect. Iodine
should not be used for long-term treatment because its antithyroid action tends to
diminish.
Radioactive sodium iodide (131I) solution is used increasingly for the treatment
of thyrotoxicosis at all ages, particularly where medical therapy or compliance
is a problem, in patients with cardiac disease, and in patients who relapse after
thyroidectomy. Radioactive iodine therapy is contraindicated during pregnancy
Propranolol is useful for rapid relief of thyrotoxic symptoms and may be
used in conjunction with antithyroid drugs or as an adjunct to radioactive iodine.
Beta-blockers are also useful in neonatal thyrotoxicosis and in supraventricular
arrhythmias due to hyperthyroidism. Laboratory tests of thyroid function are not
altered by beta-blockers.

14.6.2.1 Thioamides
WARNING
1. Neutropenia and agranulocytosis are idiosyncratic reactions to all
thioamide drugs
2. Carbimazole, methimazole and propylthiouracil may induce bone
marrow suppression
a. There is a need to stop treatment promptly.
b. Patients should be asked to report symptoms and signs
suggestive of infection, especially sore throat.
c. A white blood cell count should be performed if there is any
clinical evidence of infection.
3 Anti-thyroid drugs should be stopped promptly if there is clinical or
laboratory evidence of neutropenia.
Thioamides such as propylthiouracil (PTU) and methimazole are the primary
drugs for the treatment of hyperthyrodisim. Carbimazole is a pro-drug converted
to methimazole in vivo. These drugs are actively concentrated in the thyroid tissue
where the major mechanism of action is inhibition of iodide organification to tyrosyl
residues on thyroglobulin, as well as inhibition of the coupling reaction between the
iodotyrosines (mono-iodotyrosine and di-iodotyrosine). Since the synthesis rather
than the release of hormones is affected, the onset of action of these drugs is
slow, often requiring 3-4 wks before stores of thyroid hormones are depleted. While
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both drugs are rapidly absorbed wihin 20-30 min after an oral dose and reach
peak plasma concentrations within 1-2 h, their mechanism of action requires high
sustained intrathyroidal concentrations.
Methimazole has a serum half-life of 4-6 h longer than that of propylthiouracil
which has a half-life of 1-2 h. Methimazole remains concentrated in the thyroid
for > 40 h (for PTU much less than 40 h); this accounts for its longer duration of
action despite the short serum half-life. Thus, it can be given on a once daily basis.
In addition, methimazole is 10 times more potent than PTU, owing to its enhanced
binding.
Propylthiouracil, owing largely to a much higher degree of protein binding,
crosses the placenta poorly and is not secreted in sufficient amounts in breast milk.
Thus, PTU is often preferred over methimazole for hyperthyroid women who are
pregnant or lactating. Both can be given during pregnancy and lactation although
they both cross the placenta.
Rarely, propylthiouracil and carbimazole have been associated with aplasia
cutis of the neonate. Thioamides appear in breast milk but this does not preclude
breastfeeding as long as neonatal development is closely monitored and the lowest
effective dose is used.
INDICATIONS:
1. To prepare patient for definitive therapy in the form of surgery or radioactive
iodine therapy
2. For long term use (given for 1-2 yr) to induce remission in relatively small
goiters.
CONTRAINDICATIONS:
1. Previous agranulocytosis to either PTU or methimazole
2. Drug-induced nephritis or polyarteritis nodosa
3. Liver disease
4. Blood disorders like aplastic anemia, granulocytopenia
PRECAUTIONS:
1. In high doses thioamides may cause fetal goiter and hypothyroidism—the
lowest dose that will control the hyperthyroid state should be therefore
be used. Women with Graves’ disease tend go into remission during
pregnancy and therefore may either have dose reduction or temporarily
discontinue therapy as long as Free T4 level is in the upper 3rd of normal.
2. Dose should be reduced in the presence of renal impairment
3. Patients taking thioamides should be advised to report the development of
sore throat, mouth ulcer, fever or other signs of infection. Treatment should
be discontinued if there is clinical/laboratory evidence of neutropenia.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
HEMATOLOGIC: agranulocytosis is the most dreaded but rare complication,
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occurring in 0.5% of patients, and is idiosyncratic occurring at any dose level;
aplastic anemia has also rarely occurred; DERMATOLOGIC: rashes and pruritus
are common but can be treated with antihistamines without discontinuing therapy;
alternatively PTU may be substituted for methimazole/carbimazole. The thioamides
have significant and overlapping toxicity (such as urticaria, rash, arthralgia,
arthritis) although more serious toxicity is slightly more common with PTU. GIT:
Hepatocellular necrosis is a rare side effect of PTU, while methimazole is associated
with cholestatic jaundice and aplasia cutis in the newborn; cross-sensitivity may be
seen in 50% of cases. OTHERS: nausea, mild GI disturbances, headache, rarely
myopathy and alopecia (these side effects are dose-related)
Note: If minor adverse reactions to one agent occur, the other may still be
given; however, for major reactions such as agranulocytosis, liver injury, druginduced lupus, one cannot be used as a substitute for the other.

THIAMAZOLE (methimazole)
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY:
See introduction to Section 14.6.2.1 Thioamides
DOSAGE AND ADMINISTRATION:
A.: Initial dose 15 to 60 mg/d as a single dose or in div doses. Improvement
is usually seen in 1-3 wk and control of symptoms in 1-2 mo. Once the
patient is euthyroid the dose is gradually reduced to a maintenance dose,
usually 5-15 mg/d. which is usually continued for 12 to 18 mo. to induce
remission. Otherwise once euthyroid, radioactive iodine therapy is given
or patients are advised surgery (thyroidectomy)
CH: Initial dose 400 mcg/kg d in div doses, PO
Maintenance dose: 200 mcg/kg/d in div doses, PO
PREPARATIONS:		
Oral: 5 mg, 10 mg, 30 mg tablet

PROPYLTHIOURACIL

Rapidly absorbed from the GIT with peak plasma concentrations occurring
about 1-2 h after oral administration. It is concentrated in the thyroid gland and since
its duration of action is more closely related to the intrathyroidal drug concentration
than its plasma half-life, this results in a prolongation of antithyroid activity such
that single daily doses are possible. Propylthiouracil is 75 to 80% bound to plasma
proteins.
Elimination half-life is about 1-2 h and is metabolized probably by the liver,
and excreted in the urine as unchanged drug (less than 2% of a dose) and
metabolites; more than 50% of a dose is excreted as the glucuronic acid conjugate.
The elimination half-life may be increased in renal or hepatic impairment, hence
doses should be reduced. Propylthiouracil crosses the placenta and is distributed
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into breast milk, but is preferred during beastfeeding compared to carbimazole or
methimazole [thiamazole] since it enters breast milk less readily.
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS:
See introduction of anti-thyroid drugs
PRECAUTIONS:
1. PTU has been associated with greater hepatotoxicity than the other thiourea
antithyroid drugs. Rarely hepatitis, hepatic necrosis, encephalopathy, and
death have occurred; asymptomatic liver damage is more common
2. Should be given with care, and in reduced doses, to patients with renal
impairment.
PREGNANCY RISK CATEGORY: D
DOSAGE AND ADMINISTRATION:
A: Initial doses range from 150-450 mg/d, although in severe cases initial
doses of 600 mg to 1.2 g/d have been used. Often given in divided daily
doses but once daily administration is also possible. Improvement is usually
seen in 1-3 wk and control of symptoms is achieved in 1-2 mo. When the
patient is euthyroid the dose is gradually reduced to a maintenance dose,
usually 50-150 mg/d. Treatment is usually continued for at least a yr, and
often for 18 mo.
CH: 6 to 10 yr old-initial dose is 50-150 mg/d in div doses (6-8 q h), PO
> 10 yr-initial dose of 150-300 mg/d or 150 mg/m2 /d, PO
Maintenance dose: determined by patient’s response
NB: 5-10 mg/m2/d PO as maintenance dose
PREPARATION:
Oral: 50 mg tablet

Carbimazole

Carbimazole is a pro-drug of methimazole; converted in vivo to methimazole.

INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
PREGNANCY RISK CATEGORY:
See Section 14.6.2.1 Thioamides
DOSAGE AND ADMINISTRATION: see introduction
A: Initial dose of 20-60 mg/d given as a single or 2-3 div doses, PO
Maintenance dose: 5-20 mg/d, PO
CH: 750 mcg-1 mg/kg/d in div doses up to 15 mg/d, PO
PREPARATIONS:
Oral: 5 and 20 mg tablet
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14.6.2.2 Iodides and Radioactive Iodine (Therapeutic)
IODINE

Iodine is an essential trace element in the human diet necessary for the
formation of thyroid hormones, and consequently is used in iodine deficiency
and thyroid disorders. When taken PO, iodine preparations (which are converted
to iodide) and iodides are transported to and concentrated in the thyroid gland.
Iodides not taken up by the thyroid are excreted mainly in the urine, with smaller
amounts appearing in the feces, saliva, and sweat. They cross the placenta and
are distributed into breast milk.
In pharmacologic doses (> 6 mg/d), the major action of iodides is to inhibit
thyroid hormone release, possibly through inhibition of thyroglobulin proteolysis.
Rapid improvement of thyrotoxic symptoms occurs within 2-7 d, hence the value of
iodide therapy in thyroid storm. Administration of iodine prior to thyroid surgery has
been thought to render the thyroid firm and decreases the vascularity and friability
with increased risk of hemorrhage that may result from the use of anti-thyroid drugs
alone. However, there is little evidence of a beneficial effect.
Iodine may be given as a solution with potassium iodide (Lugol’s Solution or
Saturated Solution of Potassium Iodide) which contains in each mL 130 mg of free
and combined iodine; a dose of 0.1 to 0.3 mL in milk or water is given 3x/d for 10 to
14 d. Alternatively, potassium iodide has been given in doses of up to 250 mg three
times daily with food. Solutions of potassium iodide intended for oral administration
should be given well diluted to avoid gastric irritation. Potassium iodide may also
be given as part of the management of thyroid storm one hour after administration
of an anti-thyroid drug; doses as high as 500 mg q 4 h have been suggested.
Sodium iodide has also been given by IV injection in thyroid storm.
INDICATIONS:
1. Used in high doses either IV or PO in thyroid storm
2. In lower doses, can be used for iodine-deficiency goiter and as a supplement
in iodine-deficient areas.
3. Pre-operative preparation for thyroidectomy (controversial)
CONTRAINDICATIONS:
1. Iodine or iodides may suppress neonatal thyroid function and it is generally
recommended that these compounds should be avoided during pregnancy.
However, where it is essential to prevent neonatal goiter and cretinism,
iodine supplementation should not be withheld from pregnant women.
Iodine supplementation has been found to be effective in preventing braindamage in the fetus provided it is given to the mother in the first or second
trimester. WHO has stated that in areas where iodine deficiency disorders
are moderate to severe, iodized oil given either before or at any stage of
gestation is beneficial.
2. Any dose is contraindicated for hypersensitivity to iodine.
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PRECAUTIONS:
1. May interfere with tests of thyroid function, e.g., thyroid scan.
2. Should not be used for long term treatment as it may lead to
hyperthyroidism.
3. Should not be used alone because the thyroid gland will escape from
inhibition in 2-4 wk, precipitating hyperthyroidism.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
HYPERSENSITIVITY REACTIONS: coryza-like symptoms, headache,
lacrimation, conjunctivitis, pain in the salivary glands, laryngitis, bronchitis, rashes;
CNS/NEUROPSYCHIATRIC: depression and insomnia with prolonged treatment;
ENDOCRINE: variable effects on the thyroid - can produce goiter and hypothyroidism
as well as hyperthyroidism (the Jod-Basedow or Jod-Basedow phenomenon); goiter
and hypothyroidism have also occurred in infants born to mothers who had taken
iodides during pregnancy; impotence in males; RESPIRATORY: acute rhinitis,
coryza-like symptoms, and swelling and inflammation of the throat; pulmonary
edema, dyspnea, bronchitis; OPHTHALMOLOGIC: eyes may be irritated and
swollen, increased lacrimation; DERMATOLOGIC; skin reactions include acneform
or, more rarely, severe eruptions (iododerma); CNS: depression, insomnia,
headache; GIT: disturbances, notably nausea, vomiting, and diarrhea. Prolonged
administration may lead to a range of adverse effects, often called `iodism’ although
some of the effects could be considered to be due to hypersensitivity. These include
adverse effects on the mouth such as metallic taste, increased salivation, burning
or pain.
DRUG INTERACTIONS:
The effects of iodine and iodides on the thyroid may be altered by other
compounds including amiodarone and lithium.
DOSAGE AND ADMINISTRATION:
A: 0.1-0.3 mL 3x/d well diluted with milk or water
PREPARATIONS:
Oral: aqueous iodine solution (Lugol’s solution)
5% iodine, 10% potassium iodide (total iodine-130 mg/mL), 30 mL

SODIUM IODIDE I131 (Radioiodine) (1)

Radioidiodine is a first line treatment for hyperthyrodism. In the Philippines,
pre-treatment with anti-thyroid drugs to induce euthyroidism is usually done prior to
administration of radioiodine because patients tend to have more severe symptoms
locally. The isotope used is I131. Given orally, it is taken up and processed by
the thyroid in the same way as the stable form of iodide, eventually becoming
incorporated into thyroglobulin. It emits both β-particles and γ-rays. The γ-rays
pass through the tissue, but the β-radiation has a very short range and exerts
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a cytotoxic action virtually restricted to the cells of the thyroid follicles- resulting
in significant destruction. I131 has a half-life of 8 d; by 2 mo its radioactivity has
effectively disappeared. It is used usually in one single dose, but its cytotoxic effect
on the gland is delayed for 1-2 mo and does not reach its maximum for a further
2 mo.
Hypothyroidism will eventually occur after treatment with radioiodine,
particularly in patients with Graves’ disease, but is easily managed by replacement
therapy with thyroxine. Radioiodine is best avoided in children and is absolutely
contraindicated in pregnant patients because of potential damage to the fetus.
The uptake of I131 and other isotopes of iodine (I123) may be used for tests of
thyroid function. A tracer dose of the isotope is given orally or IV and the amount
accumulated by the thyroid is measured by a gamma scintillation counter placed
over the gland.
INDICATIONS:
1. Definitive treatment of thyrotoxicosis esp. in Graves’ disease or toxic
multinodular goiter, especially those who are elderly, with thyrotoxic
heart disease, poor surgical risks or for those who fail to respond to or
have allergies to the thiourea drugs, and those who have recurrent
hyperthyrodism after surgery
2. Adjuvant therapy for the treatment of differentiated thyroid carcinoma
3. For evaluation of thyroid function
CONTRAINDICATIONS:
1. Pregnancy and lactation
2. Severe thyrotoxic heart disease
3. Uncontrolled hyperthyroidism due to the risk of thryoid storm because of
radiation thyroiditis
4. Large toxic nodular goiters due to the risk of both thyroid storm and possible
mechanical obstruction of respiration
PRECAUTIONS:
1. Use with caution in children
2. Worsening of ophthalmopathy in Graves’ disease is a known side-effect
of radioiodine therapy; use of steroids as pre-treatment or concurrent
treatment is recommended for those with severe ophthalmopathy
PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
GIT: nausea and vomiting a few days after ingestion may occur due to gastritis
as the radioisotope is also concentrated in the GIT mucosa; ENDOCRINE:
hypoparathyroidism, hypothyroidism, radiation thyroiditis, dangerous swelling of
the thyroid with asphyxiation; OTHERS: Rare side effects include bone marrow
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depression, leukemia and thyroid carcinoma.
DOSAGE AND ADMINISTRATION:
A: For studies of thyroid function, 5 -100 micocuries, PO
For thyrotoxicosis, 5 -14 mCi, PO
For thyroid carcinoma, 50-200 mCi, PO
PREPARATIONS:
Oral: capsule with radioactivity range of 1.0 to 250 mCi/capsule
solution with radioactivity range of 3.5 to 150 mCi/vial

14.6.2.3 Adjunct for Crisis States or for Adrenergic Symptoms
PROPRANOLOL OR OTHER BETA ADRENORECEPTORS
WARNING
BRONCHOSPASM. Beta-blockers, including those considered to be
cardioselective, should not be given to patients with a history of asthma or
bronchospasm. However, in rare situations where there is no alternative
a cardioselective beta-blocker is given to these patients with extreme
caution and under specialist supervision

INDICATIONS:
1. For rapid relief of thyrotoxic symptoms which result from increased
adrenergic tone such as palpitations, tremors
2. As adjuncts with anti-thyroid drugs to prepare thyrotoxic patients for
surgery or radioactive iodine treatment
3. Used in thyroid storm to control tachycardia and inhibit peripheral
conversion of levothryoxine to the active tri-iodothyronine
CONTRAINDICATIONS:
1. Asthma (important: see Bronchospasm above)
2. Uncontrolled heart failure, Prinzmetal’s angina, marked bradycardia,
hypotension, sick sinus syndrome, second- or third- degree AV block,
cardiogenic shock
3. Metabolic acidosis
4. Severe peripheral arterial disease
5. Pheochromocytoma (apart from specific use with alpha-blockers)
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/
DRUGINTERACTIONS:
See Section 5.1.2.2 Beta-adrenoceptor blockers
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PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: For thyrotoxicosis: Usual dose in thytoxicosis is from 30-120 mg in div
doses, PO.
In thyroid storm: As high as 160-320 mg PO or by IV injection, 1 mg over 1 min,
repeated at 2-min intervals until a response is observed; max 10 mg.
Note. Excessive bradycardia can be countered with IV injection of atropine
sulfate 0.6-2.4 mg in div doses of 600 mcg
PREPARATIONS:
Oral: 10 and 40 mg tablets

14.7 INSULINS AND OTHER ANTI-DIABETIC AGENTS

Diabetes Mellitus (DM) is a chronic metabolic disorder characterized by a high
blood glucose concentration or chronic hyperglycemia due to insulin deficiency and/
or insulin resistance leading to microvascular and macrovascular complications.
The cornerstone of treatment is medical nutrition therapy and exercise, but
pharmacologic therapy is almost always needed in most patients. Insulin is the
drug of choice for all Type 1 or insulin-dependent diabetics, although it may also
be used for Type 2 diabetics who are poorly controlled with oral agents (up to
30% may eventually require insulin among Type 2 diabetics); pregnant diabetics;
or patients who have severe or acute problems such as during hyperglycemic
emergencies, infections, in renal or hepatic impairment, during surgery or acute
coronary events.
The available oral anti-diabetic agents are the following:
a. Biguanides-metformin
b. Sulfonylureas-chlorpropamide, tolbutamide, glibenclamide, gliclazide,
glimepiride, glipizide
c. Alpha-glucosidase inhibitors- acarbose, voglibose and miglitol
d. Megletinides-repaglinide, nateglinide
e. Thiazolidinediones-pioglitazone, rosiglitazone

14.7.1 Insulins
WARNING
Biphasic insulin, insulin zinc suspensions, isophane insulin, protamine
zinc insulin, and insulin glargine should never be given IV and they are
not suitable for the emergency treatment of diabetic ketoacidosis.
Patients on insulin should generally be advised to avoid driving over
extended periods and should refrain from operating heavy equipment or
driving public transport.
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Insulin is a hormone that plays a key role in regulating carbohydrate, protein,
and fat metabolism. The main stimulus for insulin secretion is glucose, although
many other factors including amino acids, catecholamines, cortisol, glucagon, and
growth hormone and its hypothalamic release-inhibiting hormone (somatostatin),
are involved in its regulation. The secretion of insulin is not constant and peaks
occur in response to the intake of food.
The major effects of insulin on carbohydrate homoeostasis follow its binding
to specific cell-surface receptors on insulin-sensitive tissues, notably the liver,
muscles, and adipose tissue. It inhibits hepatic glucose production and enhances
peripheral glucose disposal thereby reducing blood-glucose concentration. It also
inhibits lipolysis thereby preventing the formation of ketone bodies.
Endogenous human insulin is produced by the beta cells of the islets of
Langerhans of the pancreas and consists of 2 chains of amino acids, the A and
B chains, connected by 2 disulfide bridges. Insulin produced by different species
conforms to the same basic structure but has different sequences of amino acids in
the chains. The precursor of insulin in the pancreas is proinsulin which is a single
polypeptide chain incorporating both the A and B chains of insulin connected by a
peptide termed the C-peptide (or connecting-peptide).
Human insulin preparations are produced either by the enzymatic modification
and suitable purification of porcine insulin or by recombinant DNA technology in
micro-organisms. Much of the insulin now produced has an amino-acid sequence
identical to that of human insulin. Human insulin produced by the enzymatic
modification of insulin obtained from the porcine pancreas is also sometimes
called semisynthetic human insulin. Human insulin obtained by recombinant DNA
technology is sometimes termed biosynthetic human insulin.
Commercial insulin is supplied in a variety of forms in solution or suspension
for injection. Crystalline insulin may be prepared for therapeutic use merely by
making a solution, either of acidic or neutral pH. Soluble insulin or `neutral insulin’
is a short-acting preparation that can be given intravenously. Soluble formulations
are sometimes referred to as `regular insulin’ or `unmodified insulin’; these names
reflect the fact that the preparation has not been formulated in order to prolong the
duration of action of the insulin.
In order to prolong the duration of insulin action, preparations are formulated
as suspensions in 2 general ways. The first involves complexing insulin with a
protein from which it is slowly released; examples are protamine zinc insulin, which
contains an excess of protamine compared to insulin, and isophane insulin (NPH
insulin), which contains equimolecular amounts of insulin and protamine. The
second method of prolonging the action of insulin is to modify the particle size.
Various insulin zinc suspensions are in this latter category. Biphasic insulins are
mixtures providing for both immediate and prolonged action.
More recently, recombinant DNA technology has enabled production of
insulin analogues with altered pharmacokinetic profiles. Most of the insulin in
pharmaceutical preparations is in the form of hexamers, which require time to
dissociate before absorption from a SC site. Substitution of amino-acid residues
at the monomer-monomer interface has produced more rapid acting monomeric
insulin analogues that retain the biological activity of insulin. Insulin lispro is one
such analogue, in which the B28 and B29 amino acid residues of human insulin
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are replaced with lysine and proline. In comparative studies of insulin lispro versus
soluble insulin given before meals to patients also receiving a long-acting insulin,
insulin lispro was reported to result in good glycemic control and could be given
immediately before meals (5 to 15 min) rather than 20 to 40 min before as with
soluble insulin. There is a suggestion that it may result in fewer severe hypoglycemic
episodes in such regimens. However, an analysis of 10 clinical trials did not find
any difference between insulin lispro and neutral regular insulin with respect to
overall adverse effects or development of long-term diabetic complications. Insulin
lispro has been complexed with protamine to produce an intermediate-acting
form which is available as a biphasic preparation. Insulin aspart is another shortacting insulin analogue, with aspartic acid substituted for proline at position B28.
It is also used immediately before meals and controls postprandial blood glucose
concentrations at least as well as regular human insulin. It is available as a rapidly
acting alternative to soluble insulin and as an intermediate-acting complex with
protamine.
Protein engineering has also been used to produce a range of soluble
insulins with absorption half-lives greater than 24 h and hence a prolonged action.
Development has been slower than with the rapid-acting analogues but the longacting basal insulin insulin glargine (HOE-901 or insulin Lantus), is now licensed for
once-daily use. It is available as a clear olution at pH 4; following SC administration
and neutralization by tissue buffering processes, microprecipitates are formed that
slowly release insulin glargine over 24 h with no pronounced peak in concentration
or in metabolic activity. This type of insulin is produced through recombinant
DNA technology by the addition of 2 basic a.a. (arginine) at B30 + substitution of
glycine with asparagine. Controlled studies have reported insulin glargine to be
at least as effective as once- or twice-daily human isophane insulin in producing
glycemic control as part of a basal-bolus regimen, and to be associated with fewer
hypoglycemic episodes.
Insulin has no hypoglycemic effect when administered PO since it is inactivated
in the GIT. It must therefore be given by injection; the SC route is ideal in most
circumstances. It is fairly rapidly absorbed from SC injection and although the
half-life of unmodified insulin in blood is very short (being only a matter of min),
the duration of action of most preparations is considerably longer due to their
formulation. It is usually injected into the upper arms, thighs, buttocks, or abdomen.
The rate of absorption from different anatomical sites may be different depending
on local blood flow, with absorption from the abdomen being faster than that from
the arm, and that from the arm faster than from buttock or thigh. Absorption may
also be increased by exercise. The absorption of insulin after IM administration is
more rapid than that following SC administration. Generally SC insulin injections
cause few problems; fat hypertrophy does however occur but can be minimized by
rotating the injection sites. Local allergic reactions are now rare.
Insulin is rapidly metabolized, mainly in the liver but also in the kidneys and
muscle tissue. In the kidneys it is reabsorbed in the proximal tubule and either
returned to venous blood or metabolized, with only a small amount excreted
unchanged in the urine.
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MANAGEMENT OF DIABETES WITH INSULIN

Insulin is needed by all patients with Type 1 diabetes and all those with
ketoacidosis. It is required by almost all children with diabetes, and for type 2 DM
when other methods have failed to achieve good control, and temporarily in the
presence of intercurrent illness or perioperatively. Pregnant women with type 2
diabetes should be treated with insulin when diet alone fails. The majority of those
who are obese can be managed by dietary changes or, if diet alone fails to achieve
adequate control, by also administering oral hypoglycemic drugs.
The aim of treatment is to achieve the best possible control of blood-glucose
concentration without making the patient obsessional and to avoid disabling
hypoglycemia; close co-operation is needed between the patient and the medical
team since good control reduces the risk of complications. Mixtures of insulin
preparations may be required and appropriate combinations have to be determined
for the individual patient. For patients with acute-onset diabetes, treatment should
be started with soluble insulin given 3x/d with intermediate-acting insulin at
bedtime. For those less severely ill or outpatients with hyperglycemia, treatment is
usually started with a mixture of premixed short- and medium-acting insulins (most
commonly in a proportion of 30% soluble insulin and 70% isophane insulin) given
2x/d. The proportion of the short-acting soluble component can be increased in
those with excessive postprandial hyperglycemia.
The dose of insulin is adjusted on an individual basis, by gradually increasing
the dose but avoiding troublesome hypoglycemic reactions.
There are 3 main types of insulin preparations:
a. those of short duration which have a relatively rapid onset of action, namely
soluble (regular) insulin, insulin lispro and insulin aspart;
b. those with an intermediate action, e.g., isophane insulin and insulin zinc
suspension; and
c. those whose action is slower in onset and lasts for long periods, e.g.,
crystalline insulin zinc suspension (basal insulin), insulin glargine and detemir.
The exact duration of action for any particular preparation, however, is variable
and may depend upon factors such as interindividual variation, the patient’s
antibody status, the origin of insulin (human or animal), the dose, and the site of
injection. (See later sections for a detailed discussion of the insulin preparations).
The type of formulation, its dose and the frequency of administration are chosen
to suit the needs of the individual patient. Human insulin of whatever formulation
can generally be used for all newly diagnosed diabetics. The duration of action of a
particular type of insulin varies considerably from one patient to another and needs
to be assessed individually.

INSULIN ADMINISTRATION

Insulin is generally given by SC injection. Injection devices (‘pens’) which hold
the insulin in a cartridge and meter the required dose are convenient to use. The
conventional syringe and needle is still the preferred method of insulin administration
by many and is also required for insulins not available in cartridge form.
For intensive insulin regimens multiple SC injections (3-4x/d) are usually
recommended.
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Short-acting insulins (soluble insulin, insulin aspart and insulin lispro) can also
be given by continuous SC infusion using a portable infusion pump. This device
delivers a continuous basal insulin infusion and patient-activated bolus doses
at meal times. Patients on SC insulin infusion must be highly motivated, able to
monitor their blood-glucose concentration, and have expert training, advice and
supervision from an experienced healthcare team. This is not yet available locally,
Soluble insulin by the IV route is reserved for urgent treatment, and for fine
control in serious illness and in the perioperative period.
Stability and Storage-Insulin preparations should be stored in a refrigerator
at 2 degrees to 8 degrees, protected from light, and not allowed to freeze. It is
recognized that patients may not follow such stringent storage guidelines and
most manufacturers of commercial insulin preparations consider that storage by
the patient at a temperature of up to 25 degrees would be acceptable for up to
one mo. Patients should still be advised not to expose their vials or cartridges to
excessive heat or sunlight. It is advisable to shake suspensions gently before a
dose is withdrawn.
The adsorption of insulin onto glass and plastics used in giving sets has been
decreased by the addition of albumin or polygeline to insulin solutions. Some
workers consider this to be unnecessary since in practice insulin adsorption is not
a major problem. Running approximately 10 mL of the insulin solution through the
IV tubing before beginning the infusion has been suggested by some.
Units-The word ‘unit’ should not be abbreviated. One unit of human insulin
is contained in 0.03846 mg of the first International Standard (1986). One unit is
equivalent to the amount of insulin required to reduce the concentration of blood
glucose in a fasting rabbit to 45 mg/dL.
Control-The dosage of insulin must be determined for each patient and
although a precise dose range cannot be given, a total dose in excess of about
80 units/d would be unusual and may indicate the presence of a form of insulin
resistance. The dose should be adjusted as necessary according to the results of
regular monitoring of blood concentrations (or occasionally urine concentrations)
of glucose by the patient.
The WHO has recommended that the glucose concentration of venous whole
blood under fasting conditions should be kept within the range of 3.3-5.6 mmol/L
(60-100 mg/dL) and after meals should not be allowed to exceed 10 mmol/L (180
mg/dL); blood-glucose concentrations should not be allowed to fall below 3 mmol/L
(55 mg/dL). Many patients now monitor their own blood-glucose concentrations.
Since blood-glucose concentrations vary substantially throughout the day,
‘normoglycemia’ cannot always be achieved throughout a 24-h period without
causing damaging hypoglycemia. It is therefore best to recommend that patients
should maintain a blood-glucose concentration of between 4 and 10 mmol/L for
most of the time, while accepting that on occasions, for brief periods, it will be
above these values. Patients should be advised to look for ‘peaks’ and ‘troughs’
of blood glucose, and to adjust their insulin dosage only 1-2x/wk. It should be
remembered that the glucose concentrations in venous plasma, venous whole
blood, and capillary whole blood may be slightly different.
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Overall it is ideal to aim for an HbA1c (glycosylated hemoglobin) concentration
of 6.5-7.5% or less (normal range 4-6%) although this is not always possible without
causing disabling hypoglycemia.
Please refer to standard textbooks for endocrinology or pharmacology for
some of the more common regimens for subcutaneous insulin administration or for
dose determination or adjustment.
Mixing of insulins -There are studies indicating that the rapid effect of
soluble insulin may be lost if mixed in the syringe immediately prior to injection
with insulins containing high concentrations of free zinc. Insulin manufacturers
recommend immediate injection of mixtures prepared in the syringe; if delay is
unavoidable a consistent routine is advised. The shorter-acting insulin should
be drawn into the syringe first to prevent contamination of the vial by the longeracting preparation. Insulins from different manufacturers should not be mixed since
formulation differences, such as the buffer or preservative used, may render them
incompatible.
INDICATIONS:
1. Type 1 DM
2. Diabetic emergencies including diabetic ketoacidosis and hyperosmolar
hyperglycemic state where intravenous short-acting insulin is frequently
used.
3. For all children with diabetes
4. For type 2 diabetes when other methods have failed to achieve good control,
and temporarily in the presence of intercurrent illness or perioperatively.
5. Pregnant women with type 2 DM should be treated with insulin when diet
alone fails.
6. Hyperkalemia-insulin promotes the intracellular uptake of potassium and
is therefore used in the management of moderate to severe hyperkalemia,
when it is given with glucose.
7. Myocardial infarction in DM. Insulin-glucose infusion followed by multiple
daily SC insulin injections has been reported to reduce mortality in diabetics
who suffered a myocardial infarction.
8. Overdosage with calcium-channel blockers. Continuous infusion of insulin
0.5 units/kg body-weight/h, together with glucose as required to maintain
euglycemia, has been reported to be of value in the management of
overdosage with calcium-channel blockers when conventional therapy
has failed.
9. Diagnosis and testing of pituitary function. Insulin-induced hypoglycemia has
been used to provide a stressful stimulus in order to assess hypothalamicpituitary function. The insulin stress/tolerance test has been used for the
assessment of growth hormone or corticotropin deficiency. However, it is
unpleasant, expensive, and potentially risky; this test is contraindicated in
patients with angina, heart failure, cerebrovascular disease, or epilepsy.
Some workers recommend its use only when results of alternative tests
are equivocal, and it should only be performed in specialist units under
strict surveillance.
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CONTRAINDICATION:
Known allergy to insulin (rare)
PRECAUTIONS:
1. Dosage requirements of insulin may be altered by many factors. Increased
doses are usually necessary during infection, emotional stress, accidental
or surgical trauma, puberty, and the latter two trimesters of pregnancy.
Decreased doses are usually necessary in patients with impaired renal
or liver function or during the first trimester of pregnancy, and in those
with some endocrine disorders (e.g., Addison’s disease, hypopituitarism)
or celiac disease. Following initiation and stabilization of therapy in newly
diagnosed diabetic patients, a temporary decrease in requirements may
also occur (the so-called honeymoon period). Certain drugs (see below)
may also alter insulin requirements.
2. Factors such as a exercise, hot bath, sauna, or use of a sunbed have
been reported to accelerate the absorption of SC injection, presumably
by an increase in skin blood flow. There may, therefore, be a risk for
hypoglycemia.
3. Morning hyperglycemia may be the result of mere waning of SC injected
insulin, or it may also be rebound hyperglycemia occurring after an
episode of nocturnal hypoglycemia (posthypoglycemic hyperglycemia
or the Somogyi phenomenon). Morning hyperglycemia has also been
observed without antecedent hypoglycemia; this is commonly referred to
as the dawn phenomenon. Clinically, it is important to distinguish between
the dawn phenomenon, simple waning of previously injected insulin,
and rebound hyperglycemia as a cause of early-morning hyperglycemia
because their treatment differs. Management of the dawn phenomenon
and insulin waning generally consists of adjusting the evening dose
of insulin to provide additional coverage between 4 a.m. and 7 a.m.
Management of rebound hyperglycemia consists of reducing insulin
doses or providing additional late-evening carbohydrate, or both, to avoid
nocturnal hypoglycemia. Mistaking rebound hyperglycemia for the dawn
phenomenon or mere waning of injected insulin could result in more serious
nocturnal hypoglycemia, if evening doses of insulin were increased.
4. Smoking has been reported to decrease the absorption of insulin and may
contribute to metabolic instability in diabetic patients. Dosage adjustment
may be necessary.
5. Advice for the diabetic patient when travelling include adjustment of insulin
dosage when crossing time zones. Since insulin solution or suspension
must not be frozen, it should not be carried in the luggage hold of an
aircraft.
DRUG INTERACTIONS:
Many drugs have an effect on blood-glucose concentrations and may alter
insulin requirements.
1. Drugs with hypoglycemic activity or which may decrease insulin requirements
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2.

3.

include ACE inhibitors, alcohol, anabolic steroids, aspirin, beta blockers
(which may also mask the warning signs of hypoglycemia), disopyramide,
fenfluramine, guanethidine, some MAOIs, mebendazole, octreotide, some
tetracyclines, and the tricyclic antidepressant amitriptyline.
Increased requirements of insulin may possibly be seen with
chlordiazepoxide, chlorpromazine, some calcium-channel blockers such
as diltiazem or nifedipine, corticosteroids, diazoxide, lithium, thiazide
diuretics, and thyroid hormones.
Both increased and decreased requirements may occur with
cyclophosphamide, isoniazid, and oral contraceptives.

PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
ENDOCRINE/METABOLIC: Hypoglycemia is the most frequent complication
of insulin therapy. Its speed of onset and duration of may vary according to the
type of preparation used and the route of administration. Factors which may
cause hypoglycemia include an excessive dosage of insulin, skipping of meals, or
increased physical activity.
Symptoms of hypoglycemia resulting from increased sympathetic activity
include hunger, pallor, sweating, palpitations, anxiety, and tremulousness. Other
symptoms include headache, visual disturbances such as blurred or double vision,
slurred speech, paresthesia of the mouth and fingers, alterations in behaviour,
and impaired mental or intellectual ability. If untreated, hypoglycemia may lead to
convulsions and coma which should not be confused with hyperglycaemic coma.
Patients, especially the elderly, those maintaining strict glycemic control or those
with long standing diabetes may not experience the typical early warning symptoms
of a hypoglycaemic attack. This `hypoglycemia unawareness’ is due to the loss
or reduction of the normal adrenergic counter-response to hypoglycemia, so
that hypoglycemia can can develop without warning. Repeated hypoglycemic
episodes seem to trigger an adaptive conservation of glucose concentrations in the
brain, resulting in higher central than peripheral blood glucose values. Therefore,
avoidance of hypoglycemia helps restore awareness.
HYPERSENSITIVITY REACTIONS. Erythema and pruritus at the injection site
occasionally occur but usually disappear with continued treatment. Generalized
hypersensitivity manifests as urticaria, angioedema, and very rarely anaphylactic
reactions. If continued therapy with insulin is essential, hyposensitization
procedures may need to be performed. Again, these hypersensitivity reactions are
now uncommon with the advent of commercial preparations of human insulin.
These reactions may be caused not only by the insulin itself, but also by other
components of the formulation such as zinc or protamine. OTHERS: weight gain,
acute edema especially during initiation of therapy; insulin administered SC, may
cause either lipoatrophy or lipohypertrophy. With the availability of human insulin,
these adverse reactions are now uncommon
PREPARATIONS:
In many countries the commercially available preparations have been
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standardized to a single strength containing 100 units per mL (U100); a strength of
40 units per mL is still available in some other countries, and in others concentrated
injections (500 units per mL) are available to enable high doses to be given SC in
a small volume

Types of Insulin

Short and Rapid-acting Insulins: These are clear soluble solutions of regular,
crystalline zinc insulin which can be injected IV, IM and SC. These insulins are
injected 30-45 min before meals since hexamer formation slows absorption. This
has led to the development of rapid-acting insulin analogs e.g., Insulin Lispro
(Humalog) and Insulin Aspart (Novolog). Insulin Lispro is identical to human insulin
but B28 and B29 are reversed to match sequence in IGF-1. Insulin aspart on the
other hand has proline replaced with aspartic acid at B28; it is formulated to have
rapid action but dissolves more gradually when administered SC leading to longer
duration of action.
Table 14.2 Comparison table of different insulin preparations
Insulin Type
Rapid-acting
Lispro
Aspart
Short-acting
Regular
Intermediate-acting
NPH/Hum.Isophane
Lente/Hum, Insulin
Zinc Suspension
Long-acting
Ultralente
Glargine (Lantus)

Onset of Action
(h)

Peak Effect (h)

Duration of Activity (h)

15 mins
15 mins

1 h
1 h

3-4
3-4

0.25-1.0

2-6

4-12

1.5-4.0
1-4

6-16
6-16

14-28
14-28

4-6 h

8-20

24-48

6h

No Peak

24 h

Adapted from Lebovitz HE (ed). Therapy for Diabetes Mellitus and Related Disorders. Virginia, USA:
American Diabetes Association; 2004.

Intermediate-Acting Insulins: These include biphasic insulins, isophane
insulins, and amorphous insulin zinc suspensions. In general these have an onset
within about 2 h, peak activity after about 4-12 hrs, and a duration of up to 24 h.
Commercially available mixtures of soluble insulins and isophane insulins have
activities which would normally place them within the intermediate-acting category.
There are two preparations that are currently available.
1. Neutral protamine Hagedorn (NPH insulin) or isophane insulin suspension
composed of insulin, zinc, protamine and a phosphate buffer;
2. Lente Insulin (Insulin Zinc suspension) or crystallized (ultralente) +
amorphous (semilente) insulin
Long-Acting Insulins: Long-acting insulins include crystalline insulin zinc
suspensions and protamine zinc insulins. These generally have an onset after
about 4 h, a peak activity at about 10-20 hrs, and a duration of up to 36 h. Following
IM injection, the onset of action of all insulins is generally more rapid with a shorter
duration of action. These are the long-acing preparations:
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2.

Ultralente insulin (extended insulin zinc suspension)
Protamine zinc insulin (PZI) suspension- Rarely used due to unpredictable
action
3. Insulin glargine (Lantus)-an analog of NPH.
Mixed insulins are also available at different proportions of regular and
intermediate acting
insulin.
DOSAGE AND ADMINISTRATION:
By SC injection, immediately before meals or when necessary shortly after
meals, according to requirements
By SC infusion, IV injection or IV infusion, according to requirements
In diabetic emergencies an infusion rate of 6 units /h in adults and 0.1 units /kg
body-weight /h in children is recommended initially, with the rate doubled
or quadrupled if the blood glucose concentration fails to decrease by about
5 mmol/L/h. When blood glucose concentrations have fallen to 10 mmol/
L the infusion rate can be reduced to 3 units/h in adults or about 0.02
units /kg/h in children, and continued, together with glucose 5% to prevent
hypoglycemia, until ketone bodies have been cleared and the patient is
ready to take food PO. The insulin infusion should not be stopped before
SC insulin has been started. Potassium chloride is included in the infusion
as appropriate to prevent insulin-induced hypokalemia. If facilities for IV
infusion are not available the insulin is given by IM injection: in adults an
initial loading dose of 20 units IM is followed by 6 units IM q h until the blood
glucose concentration falls to 10 mmol/L, when the dose is given every 2
h. Late hypoglycemia due to insulin accumulation should be watched for
and managed appropriately.

14.7.1.1 Short Acting Insulin
REGULAR INSULIN (recombinant DNA, human)
(Insulin injection; neutral insulin)
A sterile solution of human insulin; pH 6.6-8.0

PREPARATIONS:
100 IU/mL, 3 mL, pre-filled syringe (IM, IV, SC)
100 IU/mL, 10 mL vial (IM,IV, SC)

14.7.1.2 Intermediate Acting Insulin
ISOPHANE INSULIN HUMAN (recombinant DNA)

(Isophane Insulin Injection; Isophane Protamine Insulin Injection; Isophane
Insulin; NPH insulin)
A sterile suspension of human insulin in the form of a complex obtained by the
addition of protamine sulfate or another suitable protamine
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PREPARATIONS:
Inj.: 100 IU/mL, 3 mL, pre-filled syringe (IM, SC)
100 IU/mL, 10 mL vial (IM, SC)

Biphasic isophane human insulin 70/30 (recombinant DNA)

A sterile suspension which is a mixture of 30% soluble insulin and 70% Human
Isophane Insulin.
PREPARATIONS:
Inj.: 70% isophane suspension + 30% soluble insulin in 100 IU/mL,
10 mL vial (IM, SC); and 100 IU/mL, 3 mL, disposable syringe (IM, SC)

Insulin zinc suspension human

(Cryst. I. Z. S.—long acting)
A sterile neutral suspension of human insulin in the form of a complex obtained
by the addition of a suitable zinc salt; consists of rhombohedral crystals (10-40
microns)
PREPARATIONS:
Inj.: 100 IU/mL,10 mL vial (IM, SC)

14.7.2 Oral Hypoglycemics

The term oral antidiabetic agents may be more appropriate than oral hypoglycemic agents since the objective of therapy in DM is to produce euglycemia rather
than hypoglycemia. These drugs are used primarily for the treatment of Type 2 DM,
together with medical nutrition therapy and exercise. Because of the dual problems seen in Type 2 DM i.e., insulin secretory defect and insulin resistance, the
approach is also two-pronged. The actions of these drugs therefore, also address
these two problems; sulfonylureas (and megletinides) are insulin secretagogues
while metformin and thiazolidinediones (TZDs) are insulin sensitizers. Both metformin and TZDs act on the three organs which are insulin-sensitive, that is the
liver, muscle and adipose tissue. The TZD’s though act predominantly in the peripheral tissues (muscles and fats) while metformin acts mainly in the liver. Drugs
from each of the groups may be used as monotherapy, or drugs from different drug
classes and with differing mechanisms of action can be combined. The oral antidiabetic agents may also be combined with insulin.

14.7.2.1 Sulfonylureas

These drugs act mainly by augmenting insulin secretion and consequently
are effective only when some residual pancreatic beta-cell activity is present;
during long-term administration they also have an extrapancreatic action. All may
cause hypoglycemia but the incidence is dependent on the potency and duration
of biologic effects of the drug used vis a vis the profile of the patient i.e., age
or presence of nephropathy. Most sulfonylureas (SU’s) are well-tolerated and
hypoglycemia is uncommon; when it occurs it usually indicates excessive dosage.
Sulfonylurea-induced hypoglycemia may persist for many h and must always be
treated in hospital.
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Sulfonylureas are considered for patients who are not overweight as weight
gain is a frequent side effect. The choice of specific drugs is determined by sideeffects and the duration of action as well as the patient’s age and renal function.
The long-acting sulfonylureas chlorpropamide and glibenclamide are associated
with a greater risk of hypoglycemia and thus, should be avoided in the elderly.
Shorter-acting alternatives, such as gliclazide or tolbutamide, should be used
instead. Chlorpropamide also has more side-effects than the other sulfonylureas
and therefore it is no longer recommended for DM.
When the combination of strict diet and sulfonylurea treatment fails other
options include combining sulfonylureas with metformin; acarbose, which may
have a small beneficial effect, but flatulence can be a problem; pioglitazone or
rosiglitazone; or bedtime isophane insulin, but weight gain and hypoglycemia can
occur.
Table 14.3 Characteristics of sulfonylurea agents
Drug

Duration of
Action (h)

Daily Dose
Range (mg)

Doses per d

First Generation
Tolbutamide
6-12 h
500-3,000
2-3
Acetohexamide
12-18 h
250-1,500
2
Chlorpropamide
24-72 h
100-500
1
Second Generation
Glipizide
12-24
2.5-40
1-2
Glibenclamide
16-24
2.5-20
1-2
Gliclazide
12-24
30-320
1-2
Glimepiride
24-48
1-8
1
Adapted from Lebovitz HE (ed). Therapy for Diabetes Mellitus and Related Disorders.
Virginia, USA: American Diabetes Association; 2004.

PRECAUTIONS:
1. Weight gain with sulfonylureas may be a problem and hence, SU’s should
be prescribed only if poor control and symptoms persist despite adequate
attempts at dieting; metformin is considered the drug of choice in obese
patients.
2. Caution is needed in the elderly and in those with mild to moderate hepatic
and renal impairment because of the hazard of hypoglycemia. The shortacting tolbutamide may be used in renal impairment, as may gliclazide
which is principally metabolized in the liver. Careful monitoring of bloodglucose concentration is essential among these patients with renal or
hepatic dysfunction; care is required to choose the smallest possible dose
that produces adequate control of blood glucose.
CONTRAINDICATIONS:
1. Severe hepatic and renal impairment
2. Porphyria; SU’s may precipitate an acute porphyric attack.
3. Pregnancy and breastfeeding; insulin therapy should be given instead.
4. Sulfonylureas are contraindicated in the presence of ketoacidosis.
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ADVERSE REACTIONS:
Generally adverse reactions are mild and infrequent. GIT: nausea, vomiting,
diarrhea and constipation; ENDOCRINE: hypoglycemia; GIT: occasionally SU’s
may cause a disturbance in liver function, which may rarely lead to cholestatic
jaundice, hepatitis and hepatic failure; DERMATOLOGIC: hypersensitivity reactions
can occur usually in the first 6-8 wk of therapy, consisting mainly of allergic skin
reactions which progress rarely to erythema multiforme and exfoliative dermatitis,
fever and jaundice; photosensitivity has rarely been reported with chlorpropamide
and glipizide; HEMATOLOGIC: blood disorders are also rare but may include
leucopenia, thrombocytopenia, agranulocytosis, pancytopenia, hemolytic anemia,
aplastic anemia.
PREGNANCY RISK CATEGORY: C

GLIBENCLAMIDE

The most potent sulfonylurea. It is readily absorbed from the GIT with peak
plasma concentrations usually occurring within 2-4 h; it is extensively bound to
plasma proteins. Despite this short half-life, the biologic effect may be prolonged
up to 24 h, hence, it may cause severe hypoglycemia more often than shorteracting sulfonylureas such as tolbutamide. It is metabolized, almost completely, in
the liver, the principal metabolite being only very weakly active. Approximately 50%
of a dose is excreted in the urine and 50% via the bile into the feces.
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS:
See Section 14.7.2.1 Sulfonylureas
DOSAGE AND ADMINISTRATION:
A: initially 5 mg/d with or immediately after breakfast (elderly 2.5 mg, but avoid
use in the elderly—see notes above), adjusted according to response;
max 20 mg/d)
Doses greater than 10 mg /d may be given in 2 div doses. Because of the
relatively long duration of action of glibenclamide, it is best avoided in the
elderly.
PREPARATIONS:
Oral: 2.5 mg and 5 mg tablet

GLICLAZIDE (B)

Gliclazide is readily absorbed from the GIT. It is extensively bound to plasma
proteins and has a half-life of about 10-12 h. Since effects are less prolonged than
those of chlorpropamide or glibenclamide it may therefore be more suitable for
elderly patients or those with mild renal impairment, who are prone to hypoglycemia
with longer-acting sulfonylureas. Gliclazide is extensively metabolized in the liver
to metabolites that have no significant hypoglycaemic activity. Metabolites and a
small amount of unchanged drug are excreted in the urine.
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INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/PRECAUTIONS/
PREGNANCY RISK CATEGORY:
See introduction to Section 14.7.2.1 Sulfonylureas
PREPARATIONS:
Oral: 30 mg MR tablet; scored, 80 mg tablet
DOSAGE AND ADMINISTRATION:
A: initially, 30-80 mg/d, adjusted according to response; doses more than
160 mg/d should be given in 2 div doses; max 320 mg/d for the 80 mg
tablet;and 120 mg for the 30 mg MR tablet

GLIPIZIDE

The duration of biologic effects of this drug is approximately 12-24 h. It is
readily absorbed from the GIT with peak plasma concentrations occurring 1-3 h
after a single dose. It is extensively bound to plasma proteins and has a half-life
of approximately 2-4 h. Glipizide is metabolized mainly in the liver and excreted
chiefly in the urine, largely as inactive metabolites.
INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS /
PRECAUTIONS/PREGNANCY RISK CATEGORY:
See Section 14.7.2.1 Sulfonylureas
DOSAGE AND ADMINISTRATION:
The usual initial dose is 2.5 to 5 mg/d given as a single dose 15-30 min before
breakfast. Dosage may be adjusted at intervals of several days by amounts
of 2.5-5 mg/d, to a maximum of 20 mg/d. Doses up to 40 mg/d have been
used. Doses larger than 15 mg/d are given in two div doses before meals.
Modified-release formulations of glipizide are given in doses of 5-10 mg/d
as a single dose with breakfast.
PREPARATIONS:
Oral: 2.5 mg and 5 mg tablet

Chlorpropamide

The longest acting sulfonylurea. The drug is incompletely metabolized in the
liver with as much as 20% excreted unchanged. The presence of active metabolites
leads to prolonged hypoglycemia. It should therefore no longer be used or used
sparingly in diabetes. It may also cause facial flushing after drinking alcohol. It may
also enhance antidiuretic hormone secretion and hence, it is used in the treatment
of diabetes insipidus. Due to this action it can very rarely cause hyponatremia (also
reported with glimepiride and glipizide).
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INDICATIONS/CONTRAINDICATIONS/ADVERSE REACTIONS/
PRECAUTIONS/ PREGNANCY RISK CATEGORY: See Introduction to Section
14.7.2.1 Sulfonylureas
DOSAGE AND ADMINISTRATION:
Initially 250 mg/d with breakfast (elderly 100-125 mg), adjusted according to
response; max. 500 mg/d
PREPARATION:
Oral: 250 mg tablet

14.7.2.2 Biguanide
METFORMIN (B)

Metformin hydrochloride is a biguanide anti-diabetic. It is given PO in the
treatment of type 2 DM, and is the drug of first choice in obese patients. Metformin
hydrochloride is slowly and incompletely absorbed from the GIT; the absolute
bioavailability of a single 500-mg dose is reported to be about 50 to 60%, although
this is reduced if taken with food. Following absorption, plasma protein binding is
negligible, and it is excreted unchanged in the urine. The plasma elimination halflife is reported to range from about 2-6 h after oral administration.
INDICATIONS:
1. Type 2 DM especially among the overweight or obese
2. Polycystic ovary syndrome
CONTRAINDICATIONS:
1. Renal impairment
2. Ketoacidosis
3. Withdraw or do not give if tissue hypoxia is likely; e.g., sepsis, respiratory
failure, recent myocardial infarction, hepatic impairment, use of iodinecontaining X-ray contrast media (do not restart metformin until renal function
returns to normal), and use of general anesthesia (suspend metformin 2 d
beforehand and restart when renal function returns to normal)
4. Pregnancy and breastfeeding
PRECAUTION:
Measure serum creatinine before treatment and once or twice annually during
treatment.
ADVERSE REACTIONS:
Anorexia, nausea, vomiting, (usually transient), abdominal pain, metallic taste;
rarely lactic acidosis (withdraw treatment), decreased vitamin-B12 absorption,
erythema.
PREGNANCY RISK CATEGORY: C
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DOSAGE AND ADMINISTRATION:
A: Initial dosage is 500 mg 2-3x/d or 850 mg 1-2x/d with or after meals,
gradually increased if necessary to 2-3 g/d; doses above 2 g/d are
associated with an increased incidence of GI adverse effects.
PREPARATIONS:
Oral: 500 mg tablet/film coated tablet (as hydrochloride)
850 mg and 1 gm tablet (as hydrochloride)

14.7.2.3 Thiazolidinediones
Rosiglitazone
WARNING
LIVER TOXICITY. Rare reports of liver dysfunction reported; monitor liver
function before treatment, then every 2 mo for 12 mo and periodically
thereafter; advise patients to seek immediate medical attention if
symptoms such as nausea, vomiting, abdominal pain, fatigue and dark
urine develop; discontinue if jaundice occurs.
A thiazolidinedione oral antidiabetic used for the treatment of type 2 DM. It
may be used alone or in combination with other anti-diabetic agents especially
metformin. The thiazolidinediones act as ligands for the peroxisome-proliferatoractivated receptor γ (PPAR γ), a subtype of PPARs that comprise the family of
thyroid/steroid hormone receptors that act as nuclear transcription factors. PPAR
is activated in adipose and skeletal muscles affecting the transcription of various
genes that influence multiple steps in lipid and glucose metabolism, e.g., it causes
increased expression and translocation of glucose transporters (GLUT 4). This
mechanism of action explains why optimal hypoglycemic action of the TZD’s is
delayed and is expected to occur over several wk.
Rosiglitazone is well absorbed from the GIT following oral dosing with peak
plasma concentrations achieved within 1 h. The bioavailability is 99%. It is 99.8%
bound to plasma proteins. Rosiglitazone is extensively metabolized, almost
exclusively by the cytochrome P450 isoenzyme CYP2C8. It is excreted in the urine
and feces, and has a half-life of 3-4 h.
INDICATIONS:
1. Type 2 DM (alone or combined with metformin or a sulfonylurea) in whom
insulin resistance is predominant.
2. For the management of impaired glucose tolerance in polycystic ovary
syndrome.
CONTRAINDICATIONS:
1. Hepatic impairment
797

2.
3.

History of heart failure and pedal edema
Pregnancy and breastfeeding

PRECAUTIONS:
1. Can cause edema, which may worsen or precipitate heart failure. It should
therefore be used with caution in patients with a history of edema or
heart failure. Concomitant use with insulin is considered to be relatively
contraindicated, because of a possibly increased risk of heart failure.
Rarely pulmonary edema.
2. Liver function should be monitored periodically as there have been isolated
reports of liver dysfunction, and the drug should be used with caution in
patients with hepatic impairment.
ADVERSE REACTIONS:
ENDOCRINE: hypoglycemia, altered blood lipids; DERMATOLOGIC: pruritus,
and very rarely angioedema and urticaria; OTHERS: headache, weight gain,
edema, anemia, dizziness, GI disturbances, muscle cramps, dyspnea.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Initially 4 mg/d; if used alone or in combination with metformin; may increase
to 8 mg/d (in 1 or 2 div doses) after 8-12 wk according to response.
PREPARATIONS:
Oral: 4 mg and 8 mg tablet (as maleate)

14.7.2.4 Alpha-Glucosidase Inhibitors
Acarbose

An inhibitor of alpha-glucosidases, especially sucrase. By inhibition of this
enzyme, acarbose retards the digestion and absorption of carbohydrates in the
small intestine and reduces postprandial hyperglycemia. It is given PO in the
treatment of type 2 DM either alone or combined with a sulfonylurea, biguanide,
or insulin. Some benefit has also been demonstrated when acarbose is used to
supplement insulin therapy in type 1 DM.
INDICATIONS:
1. In Type 2 DM inadequately controlled by diet or by diet with oral
hypoglycaemic agents,
2. For the prevention of Type 2 DM in patients with impaired glucose
tolerance
CONTRAINDICATIONS:
1. Pregnancy and breastfeeding;
2. Inflammatory bowel disease (e.g., ulcerative colitis, Crohn’s disease),
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4.
5.

partial intestinal obstruction (or predisposition);
Hepatic impairment,
Severe renal impairment;
Hernia and history of abdominal surgery

PRECAUTIONS:
If hypoglycemia should develop in a patient receiving acarbose, it needs to
be treated with glucose, since the action of acarbose inhibits the hydrolysis of
disaccharides.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Mainly GIT disturbances, including flatulence, abdominal distention, diarrhea
and abdominal pain due to bacterial action on non-absorbed carbohydrate in the
colon. A decreased dosage together with improved dietary habits may reduce
these adverse effects. Antacids are unlikely to be beneficial for these reactions.
Hepatotoxicity may occur and may necessitate a reduction in dosage or withdrawal
of the drug. Skin reactions have occurred rarely.
DRUG INTERACTIONS:
GIT: flatulence, abdominal distention, diarrhea and abdominal pain due to
bacterial action on non-absorbed carbohydrate in the colon. A decreased dosage
together with improved dietary habits may reduce these adverse effects. Antacids
are unlikely to be beneficial for these reactions. Hepatotoxicity may occur and may
necessitate a reduction in dosage or withdrawal of the drug; DERMATOLOGIC:
skin reactions have occurred rarely.
DOSAGE AND ADMINISTRATION:
A: 50 mg/d initially (to minimize side-effects) immediately before food or after
the first mouthful; increased to 50 mg 3x/d, then increased if necessary
after 6-8 wk to 100 mg 3x/d; max. 200 mg 3x/d;
CH: not recommended for children less than 12 yr
PREPARATIONS:
Oral: 50 mg and 100 mg tablet

14.8 ANTI-HYPOGLYCEMICS

Mild to moderate hypoglycemia should initially be treated by giving 10-20 g
of glucose PO either in liquid form or as granulated sugar or sugar lumps. Approximately 10 g of glucose is available from 2 teaspoons sugar, 3 sugar lumps,
milk 200 mL, and non-diet versions of any soda, softdrinks or juices approximately
90 mL. If necessary this may be repeated in 10-15 min. Glucose is rapidly absorbed from the GIT. Peak plasma concentrations occur about 40 min after oral
administration of glucose to hypoglycaemic patients.
Hypoglycemia which causes unconsciousness is an emergency. Glucagon,
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a polypeptide hormone produced by the alpha cells of the islets of Langerhans,
increases plasma-glucose concentration by mobilising glycogen stored in the liver.
In hypoglycemia, if sugar cannot be given PO, glucagon can be given by injection.
Carbohydrates should be given as soon as possible to restore liver glycogen;
glucagon is not appropriate for chronic hypoglycemia. It may be issued to close
relatives of insulin-treated patients for emergency use in hypoglycemic attacks. It is
often advisable to prescribe on an ‘if necessary’ basis to hospitalized insulin-treated
patients, so that it may be given rapidly by the nurses during an hypoglycaemic
emergency. If not effective in 10 min IV glucose should be given.
Alternatively, 50 mL of glucose 20% IV infusion may be given into a large vein
through a large-gauge needle; care is required since this concentration is irritant
especially if extravasation occurs. Alternatively, 25 mL of glucose IV infusion 50%
may be given, but this higher concentration is more irritant and viscous making
administration difficult. Glucose IV infusion 10% may also be used but larger
volumes are needed. Close monitoring is necessary in the case of an overdose
with a long-acting insulin because further administration of glucose may be
required. A patient whose hypoglycemia is caused by an oral antidiabetic drug
should be transferred to hospital because the hypoglycemic effects of these drugs
may persist for many hours.

GLUCOSE (dextrose)

Glucose, a monosaccharide, is administered PO or by IV infusion in the
treatment of carbohydrate and fluid depletion. It is metabolized via pyruvic or lactic
acid to carbon dioxide and water with the release of energy. All body cells are
capable of oxidizing glucose and it forms the principal source of energy in cellular
metabolism.
INDICATIONS:
1. Given orally or IV for the rapid treatment of hypoglycemia of whatever
cause
2. Administered orally in the glucose tolerance test for the diagnosis of DM.
3. Fluid replacement, provision of energy
4. Strongly hyperosmotic glucose solutions (25 to 50%) have also been used
to reduce cerebrospinal pressure and cerebral edema caused by delirium
tremens or acute alcohol intoxication although they do not appear to be
widely employed.
5. Glucose solution 50% has also been used as a sclerosing agent in
the treatment of varicose veins and as an irritant to produce adhesive
pleuritis.
6. Insulin, together with glucose to prevent hypoglycemia, is given to stimulate
the cellular uptake of potassium in the emergency treatment of moderate
to severe hyperkalemia . Usually, 50 mL of glucose 50% is administered.
7. Oral glucose solution has been used similarly to sucrose solution to
alleviate mild pain in neonates requiring heel-prick tests.
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CONTRAINDICATIONS:
The use of hyperosmotic glucose solutions is contraindicated in:
1. Patients with anuria
2. Intracranial or intraspinal hemorrhage
3. Delirium tremens where there is dehydration
PRECAUTIONS:
1. IV infusion can lead to the development of fluid and electrolyte disturbances
including hypokalemia, hypomagnesemia, and hypophosphatemia.
2. Prolonged or rapid administration of hyperosmotic solutions may result in
dehydration as a consequence of the induced hyperglycemia.
3. It has been suggested that glucose solutions should not be used after
acute ischemic strokes as hyperglycemia has been implicated in increasing
cerebral ischemic brain damage and in impairing recovery.
4. Glucose solutions should not be administered through the same infusion
equipment as whole blood as hemolysis and clumping can occur.
ADVERSE REACTIONS:
IV administration of glucose solutions (particularly hyperosmotic solutions,
which also have a low pH) may cause local pain, vein irritation, and thrombophlebitis,
and tissue necrosis if extravasation occurs.
PREGNANCY RISK CATEGORY: A
DOSAGE AND ADMINISTRATION:
In the emergency treatment of hypoglycemia the solution is administered via a
peripheral vein but it should be given slowly; a suggested rate for glucose 50% in
such circumstances is 3 mL per minute.
PREPARATION:
Inj.: 50%, 50 mL vial (IV)

Glucagon

A polypeptide hormone which is produced by the alpha cells of the pancreatic
islets of Langerhans. It is a hyperglycemic agent which mobilizes glucose by
activating hepatic glycogenolysis. Glucagon is generally used as an alternative
to parenteral glucose in hypoglycemic patients whose consciousness is impaired
and who cannot therefore take glucose PO, or in other situations where glucose
administration is not possible.
It can to a lesser extent stimulate the secretion of pancreatic insulin. Glucagon
is given as the hydrochloride; doses are usually expressed as units (one unit is
equivalent to 1 mg of glucagon). Originally obtained from beef or pork pancreas,
recombinant glucagon is now available in most countries. It is inactivated in the
liver, kidneys, and plasma with a plasma half-life of 3-6 mins.
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INDICATIONS:
1. Treatment of severe hypoglycemic reactions when the patient cannot take
glucose PO and IV glucose is not feasible. Glucose is the treatment of
choice for acute hypoglycemia since it corrects the problem at source.
2. Used as a diagnostic aid in GI examinations. The route of administration
and dose is dependent upon the diagnostic procedure. A dose of 1-2 mg
administered IM has an onset of action of 4-15 min and a duration of effect
of 10-40 min; 0.2-2 mg given IV produces an effect within one minute that
lasts for 5-25 min.
3. Glucagon possesses positive cardiac inotropic activity but is not generally
considered suitable for heart failure. However, as it can bypass blocked
beta receptors, it is used in the treatment of beta-blocker overdosage.
4. Used for the diagnosis and testing of pituitary function; e.g., for the
evaluation of the Hypothalamic-Pituitatary Axis (HPA). Glucagon stimulates
secretion of growth hormone and cortisol and is used to assess pituitary
function. The test is contraindicated in patients with heart block, asthma,
heart failure, and DM, and severe secondary hypoglycemia. In a review
of growth hormone provocation tests, the glucagon test and the insulintolerance test were regarded as being less useful than the clonidine test.
5. The relaxant effect of glucagon on smooth muscle has been used to stop
hiccups resulting from distension of the gallbladder and to facilitate passage
of swallowed foreign bodies and impacted food boluses which have
become lodged in the lower esophagus. Also useful in the management
of biliary colic.
CONTRAINDICATION:
Pheochromocytoma since glucagon can cause a release of catecholamines
producing marked hypertension.
PRECAUTIONS:
1. Use with caution in patients with insulinoma as it may induce hypoglycemia
due to its insulin-releasing effect.
2. Caution is also required when it is being employed as a diagnostic aid in
diabetic patients or in elderly patients with heart disease.
3. Not effective for the management of hypoglycemia in patients with marked
depletion of liver glycogen stores, as in starvation, adrenal insufficiency,
alcohol-induced hypoglycemia, or chronic hypoglycemia.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Nausea, vomiting, abdominal pain, hypokalemia, hypotension, rarely
hypersensitivity reactions.
DRUG INTERACTIONS:
Warfarin
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DOSAGE AND ADMINISTRATION:
Insulin-induced hypoglycemia, by SC, IM, or IV injection:
A and CH > 8 yr (or BW > 25 kg), 1 mg
CH < 8 yr (or BW < 25 kg), 500 mcg; if no response within 10 min, IV glucose
must be given
Note. 1 unit of glucagon= 1 mg of glucagon
PREPARATIONS:
Inj.: lyophilized powder, 1 mg + solvent (IM, IV, SC) (as hydrochloride)
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15.0 DRUGS ACTING ON THE UTERUS
15.1 OXYTOCICS (UTERINE STIMULANTS)

Uterine stimulants are used to induce or augment labor, control postpartum
uterine atony and hemorrhage and, induce uterine contraction after cesarean section
or uterine surgery. These drugs include oxytocin, ergot alkaloids (ergometrine and
methylergometrine), prostaglandins (PGE2, PGF2) and others such as hypertonic
saline, urea, and dextrose.

METHYLERGOMETRINE (methylergonovine)
WARNING
Should be avoided in hypertensive patients
Should only be given during the post partum period
Methylergometrine is an ergot derivative that can cause powerful prolonged
uterine contractions which seem closely associated with agonist (or partial agonist)
effects on serotonin (5HT2) receptors. The sensitivity of the uterus to its stimulant
effects changes dramatically during pregnancy such that the uterus at term is more
sensitive than in the non-pregnant state.
It is given after delivery of the anterior shoulder, or on completion of the third
stage of labor at 200 mcg IM, repeated up to 5 doses if necessary at intervals of
2-4 h. In emergencies, 200 mcg may be given by slow IV injection over at least 60
sec. Its use before delivery of the placenta is not generally recommended. During
the puerperium, 200 mcg has been given by mouth 3 - 4x/d for up to 7 d. Uterine
contractions occur within 10 min of oral administration, 7 min after IM injection, and
1 min after IV injection.
Methylergometrine maleate is reported to be rapidly absorbed after PO
administration and by IM injection. Oral bioavailability may show considerable
interindividual variation. It undergoes extensive first-pass hepatic metabolism and
only small amounts of unchanged drug are excreted in the urine. The elimination
half-life is reported to be about 2-3 h.
INDICATIONS:
Prevention and treatment of postpartum hemorrhage
CONTRAINDICATIONS:
1. Induction of labor
2. First and second stages of labor
3. Vascular and severe cardiac disease
4. Severe hepatic and renal impairment
5. Sepsis
6. Severe hypertension and eclampsia
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PRECAUTIONS:
Care should be taken when administering in patients with cardiac disease,
hypertension, hepatic and renal impairment, multiple pregnancy and porphyria
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, dizziness, stroke, confusion; CVS: chest pain, palpitation,
bradycardia, transient hypertension, vasoconstriction, myocardial infarction,
chronic ergotism may lead to vasoconstriction and thrombi formation; GIT: nausea,
vomiting, abdominal pain, diarrhea; Respiratory: dyspnea, pulmonary edema;
OTIC: tinnitus
DRUG INTERACTION:
When combined with regional anesthesia or vasoconstrictors, hypertension
can occur.
DOSAGE AND ADMINISTRATION:
Following the delivery of the infant: 200 mcg IM under obstetric supervision
For postpartum hemorrhage: 200 mcg IM usually on completion of the third
stage of labor, 100-200 mcg by slow IV injection over at least 60 sec.
If uterine inertia or hemorrhage persists, the dose may be repeated at
intervals of 2-4 h, max of 5 doses
For subinvolution or during postpartum convalescence: 125-250 mcg 3-4x/d
PO up to 7d
PREPARATIONS: (as hydrogen maleate or maleate)
Oral: 125 mcg tablet
Inj.: 200 mcg/mL, 1 mL ampule (IM, IV)

OXYTOCIN (Synthetic) (2)
WARNING
Never give as IV bolus injection during labor
Discontinue immediately when with signs of uterine hyperactivity or fetal
distress
Avoid rapid injection (may cause transient drop in BP)
Oxytocin is a cyclic nonapeptide secreted by the hypothalamus and stored
in the posterior lobe of the pituitary gland. It may be prepared from the gland of
mammals or by synthesis. It causes transmembrane ionic currents in uterine smooth
muscle to produce a sustained, more physiologic rhythmic uterine contraction than
ergometrine.
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Oxytocin causes contraction of the uterus, an effect which increases with
the duration of pregnancy due to proliferation of oxytocin receptors. Small doses
increase the tone and amplitude of the uterine contractions; large or repeated doses
result in tetany. Oxytocin also stimulates the smooth muscle causing milk ejection
although it has no direct effect on milk secretion. It is also a weak antidiuretic.
Oxytocin undergoes enzymatic destruction in the GIT but it is rapidly absorbed
from the mucous membranes when administered buccally or intranasally. It is
metabolized by the liver and kidneys with a plasma half-life of only a few minutes.
Only small amounts are excreted unchanged in the urine.
INDICATIONS:
1. Induction and maintenance of labor
2. Augmentation of labor particularly in dysfunctional labor
3. Control of postpartum bleeding and uterine hypotonicity at the third stage
of labor
4. Promotion of lactation in faulty milk ejection
5. Oxytocin challenge test for uteroplacental insufficiency in high risk
pregnancies
6. Management of incomplete abortion
CONTRAINDICATIONS:
1. Hypertonic uterine contractions
2. Mechanical obstruction to delivery
3. Fetal distress
4. For any condition where spontaneous labor or vaginal delivery is
inadvisable (e.g., significant cephalopelvic disproportion, malpresentation,
placenta previa, vasa previa, placental abruption, cord presentation
or prolapse; predisposition to uterine rupture as in multiple pregnancy;
polyhydramnios, grand multiparity; and presence of uterine scar from
major surgery, including cesarean section)
5. Severe cardiovascular disease
PRECAUTIONS:
1. Monitor fetal HR and uterine motility to titrate dose.
2. Particular caution is needed when oxytocin is given for induction or
enhancement of labor in the presence of borderline cephalopelvic
disproportion (avoid if significant).
3. Mild or moderate pregnancy-induced hypertension or cardiac disease
4. Prolonged IV administration with high fluid volume may cause water
intoxication with hypertension.
5. Women >35 yr, or with history of lower-uterine segment cesarean section
6. Fetal death in utero or meconium-stained amniotic fluid in tumultuous labor
may cause amniotic fluid embolism.
7. Avoid prolonged administration in oxytocin-resistant uterine inertia.
8. Effects enhanced by concomitant prostaglandins (monitor very carefully).
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PREGNANCY RISK CATEGORY: X
ADVERSE REACTIONS:
REPRODUCTIVE: may cause uterine spasm or hyperstimulation which may lead
to uterine rupture, fetal distress or mortality (fetal and maternal); METABOLIC: water
retention leading to hyponatremia and intoxication with pulmonary edema; CNS:
convulsions, coma, and even death may occur, especially when oxytocin is given
IV over prolonged periods; IMMUNOLOGIC: anaphylaxis and other hypersensitivity
reactions; CVS: cardiac arrhythmias, acute transient hypotension, flushing, reflex
tachycardia; GIT: nausea, vomiting, neonatal jaundice; OPHTHALMOLOGIC:
retinal hemorrhage; OTHERS: pelvic hematomas and other soft tissue damage
DRUG INTERACTIONS:
1. Incompatible with fibrinolysin, norepinephrine bitartrate, prochlorperazine
edisylate, and sodium warfarin in solution
2. Potentiates the action of pressor amines
3. Combination with other oxytocic agents may cause excessive uterine
stimulation.
4. Oxytocin-induced myometrial contraction is inhibited by beta-adrenoceptor
antagonists, magnesium sulfate or inhalational anesthetics.
5. Avoid large infusion volumes and restrict fluid intake PO as they may
cause water intoxicationand hyponatremia.
6. Effects enhanced by concomitant prostaglandins; hence very careful
monitoring is required
7. In caudal block anesthesia, oxytocin may enhance hypertensive effects of
sympathomimetic vasopressors.
DOSAGE AND ADMINISTRATION:
Induction of labor for medical reasons or stimulation of labor in hypotonic
uterine inertia: by IV infusion, do not use a total of more than 5 units
in any one day (may be repeated the following day starting again at
0.001-0.002 units/min); or 1-10 units in 1,000 mL D5W, or other suitable
diluent at an IV infusion rate of 1-2 milliunits/min; gradually increase until
a contraction pattern similar to normal labor is achieved
Cesarean section: by slow IV inj., immediately after delivery, 5 units
For prevention of postpartum hemorrhage: after delivery of placenta, by slow
IV inj., 5 units (if infusion used for induction or enhancement of labor,
increase rate during third stage, and for next few hours)
For treatment of postpartum hemorrhage: by slow IV inj., 5 - 10 units, followed
in severe cases by IV infusion of 5-30 units in 500 mL infusion fluid at a
rate sufficient to control uterine atony; or, 10 units in 500 mL D5W or other
suitable diluent at an IV infusion rate of 20-40 milliunits/min or 2-10 units
IM.
For incomplete, inevitable or missed abortion: by slow IV inj., 5 units followed
if necessary by IV infusion, 0.02-0.04 units/ min or faster; or, 10-20 units
in 500 mL D5W, IV infusion at a rate of 10-30 drops/min. Initially, the
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concentration is increased by 10-20 units/500 mL q h to a max of 100
units/500 mL
As challenge test for uteroplacental insufficiency in high-risk pregnant patients:
IV infusion at an initial rate of 0.5 milliunits/min gradually increased to a
max of 20 milliunits/min until contraction rate of 3 in 10 min is achieved.
PREPARATIONS:
Inj: 5 IU/mL and 10 IU/mL, 1mL ampul (IM, IV)

15.2 TOCOLYTICS (UTERINE RELAXANTS)

Pharmacologic agents used to relax the uterus include: 1. Beta adrenergic
receptor agonists (ritodrine, terbutaline, salbutamol, isoxsuprine) 2. Magnesium
sulfate 3. Calcium channel blockers (e.g., nifedipine) and 4. Prostaglandin
synthetase inhibitor (e.g., indomethacin). Prolonging intrauterine development
must be weighed against the possible risk of continued pregnancy and the adverse
effects of the drugs used. Tocolysis is usually not attempted when the membranes
have ruptured and in conditions such as eclampsia, chorioamnionitis, premature
detachment of the placenta and fetal distress.

TERBUTALINE

See section on Antiasthma Relievers Section 7.1.1
WARNING
A close watch should also be kept on the patient’s state of hydration to
prevent fluid overload- a key risk factor for pulmonary edema.

Terbutaline sulfate is a direct-acting sympathomimetic with predominantly betaadrenergic activity and a selective action on beta-2 receptors (a beta-2 agonist). It
has actions and uses similar to those of salbutamol.
Other than its bronchodilating property, terbutaline sulfate is also used to arrest
uncomplicated premature labor between 24 and 33 wk of gestation. It is given by
IV infusion in glucose 5%, preferably by infusion pump when the concentration is
100 mcg/mL. If no pump is available then the concentration of the infusion should
be 10 mcg/mL. Usually a rate of up to 10 mcg/min is sufficient; rates in excess of
20 mcg/min should not be used and if that max rate does not arrest labor then the
infusion should be stopped.
Terbutaline is variably absorbed from the GIT and about 60% of the absorbed
dose undergoes first-pass metabolism by sulfate (and some glucuronide)
conjugation in the liver and the gut wall. It is excreted in the urine partly as the
inactive conjugates and partly as unchanged terbutaline, the ratio depending upon
the route of administration. The half-life is reported to be about 3-4 h. There is
some placental transfer with traces being distributed into breast milk.
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Terbutaline, like many other sympathomimetics, exists in stereoisomeric
forms but only the (L)-enantiomer of terbutaline is pharmacologically active.
Pharmacokinetic studies have been conducted on the two enantiomers and on the
racemate.
INDICATIONS:
1. Bronchial asthma
2. Control of uncomplicated premature labor
CONTRAINDICATION:
Hypersensitivity to sympathomimetic agents or any component
PRECAUTIONS:
1. The maternal pulse which should be monitored throughout the infusion
should be adjusted to avoid a maternal heart HR > 135-140 beats per
min.
2. A close watch should also be kept on the patient’s state of hydration since
fluid overload is considered to be a key risk factor for pulmonary edema.
3. Use with caution in patients with diabetes mellitus, hypertension,
hyperthyroidism, history of seizures or cardiac diseases, especially those
having arrhythmias.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CVS: tachycardia, palpitations, peripheral vasodilation, ECG changes,
pulmonary edema; CNS: headaches, fine tremors, insomnia; GIT: vomiting;
ENDOCRINE: hypokalemia, hyperglycemia; OTHERS: tolerance and tooth
erosion
DRUG INTERACTIONS:
1. Greater potassium (K+) fall when terbutaline and theophylline are
concomitantly given
2. Increases theophylline clearance
3. Additive adverse cardiovascular effects with other sympathomimetic
agents, MAO inhibitors or TCAs
4. Action is antagonized by beta-adrenergic blockers like propranolol.
DOSAGE AND ADMINISTRATION:
For uterine relaxation:
A: 10 mcg/min (5 mg in 1 L solution) IV infusion increased by 5 mcg/min at
intervals of 15-30 min to a max of 25 mcg/min until contractions have
stopped; then decrease by 5 mcg/min at 30 min intervals to the lowest
maintenance dose that suppresses contractions; subsequent doses of
250 mcg SC 4x/d for 3 d, then 5 mg q8h PO until the 36th wk of pregnancy;
or by IV infusion, 5 mcg/min for 20 min, increased every 20 min in steps of
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2.5 mcg/min until contractions have ceased (>10 mcg/min should seldom
be given- should not exceed 20 mcg/min); continue for 1h then decrease
every 20 min in steps of 2.5 mcg/min to lowest dose that maintains
suppression; continue at this level for 12 h then PO (see notes above),
5 mg q8h for as long as is desirable to prolong pregnancy (or alternatively,
follow the IV infusion by SC injection 250 mcg q6h for a few days, then PO
as above)
PREPARATIONS: (as sulfate)
Oral: 2.5 mg and 5 mg tablet
5 mg ER tablet (durules)
Inj.: 500 mcg/mL, 1 mL ampul (IV infusion)

Isoxsuprine
WARNING
Maternal and fetal HR should be monitored during the infusion because
of maternal hypertension and pulmonary edema and fetal tachycardia.
Isoxsuprine is a vasodilator which also stimulates beta-adrenergic receptors.
It causes direct relaxation of vascular and uterine smooth muscle; its vasodilating
action is greater on the arteries supplying skeletal muscles than on those supplying
skin. Isoxsuprine also produces positive inotropic and chronotropic effects.
Isoxsuprine hydrochloride has been used to arrest premature labor and has
also been given in the treatment of cerebral and peripheral vascular disease. It is
the only FDA approved drug for tocolysis.
Isoxsuprine hydrochloride is well absorbed from the GIT. The peak plasma
concentration occurs about 1 h after administration PO. A plasma half-life of 1.5 h
has been reported. Isoxsuprine is excreted in the urine mainly as conjugates.
INDICATIONS:
1. Uncomplicated premature labor
2. Uterine hypermotility disorders
3. Threatened abortion
4. Dysmenorrhea
CONTRAINDICATIONS:
1. Recent arterial hemorrhage
2. Heart disease
3. Premature placental separation
4. Severe anemia
5. Infection
6. Parenterally, hypotension, tachycardia, or immediately postpartum
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PRECAUTIONS:
Maternal BP and fluid status should be determined prior to administration.
Maternal and fetal HR should be monitored during the infusion because hypertension
and pulmonary edema in the mother can occur as well as fetal tachycardia.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CVS: Transient flushing, hypotension, tachycardia, pulmonary edema;
DERMATOLOGIC: rashes; GIT: abdominal distress, vomiting, nausea
DRUG INTERACTIONS:
Vasodilators such as isoxuprine may enhance the antihypertensive effect of
diazoxide.
DOSAGE AND ADMINISTRATION:
To arrest premature labor: initially, 200-300 mcg/min by IV infusion then
gradually increased to 500 mcg/min until labor is arrested; subsequently, 10 mg
q3h IM for 24 h, then q4-6h for 48 h then 10-20 mg 4x/d PO
It is now common practice to administer beta-agonists by a syringe pump
to delay premature labor. Subsequent treatment when labor has been arrested
consists of IM injections of 10 mg q3-8h for several days. Prophylaxis may be
continued PO with 30-90 mg daily in divided doses.
PREPARATIONS:
Oral: 10 mg and 40 mg tablet
40 mg retard capsule (as hydrochloride)
Inj.: 5 mg/mL, 2 mL ampule (IV infusion, IM ) (as hydrochloride)

Magnesium sulfate (1)
WARNING
Overdose may produce respiratory arrest and complete heart block
which can be fatal. IV calcium gluconate is the antidote of choice for
acute Mg intoxication.
Magnesium sulfate has been given IV to suppress initial uterine contractions
in the management of premature labor and has been found to possess similar
efficacy to beta-2 agonists. It is also used for its anti preeclamptic mechanism.
Ionic magnesium in sufficiently high doses can alter myometrial contractility by
acting as a calcium antagonist. The mechanism by which magnesium might inhibit

811

uterine contractility is not established, but it is generally assumed to depend on its
effect on intracellular calcium.
The regulatory pathway leading to uterine contraction begins with an increase
in the intracellular free calcium concentration, which activates myosin light chain
kinase. High concentration of extracellular magnesium has been reported not only
to inhibit calcium entry into myometrial cells but to also lead to high intracellular
magnesium levels. This latter effect has been reported to inhibit calcium entry to
the cell - presumably by blocking calcium channels.
Parenterally administered magnesium salts are excreted mainly in the urine,
and orally administered magnesium salts are eliminated in the urine (absorbed
fraction) and the feces (unabsorbed fraction). Small amounts are distributed into
breast milk. Magnesium crosses the placenta.
INDICATIONS:
1. Recurrent seizures due to eclampsia in pregnant women
2. Control of preterm labor
3. For deficiency states (hypomagnesemia)
4. Certain state of arrhythmias
CONTRAINDICATIONS:
1. Heart block
2. Severe renal impairment
PRECAUTIONS:
1. Parenteral magnesium salts should generally be avoided in patients with
heart block or severe renal impairment. They should be used with caution
in less severe degrees of renal impairment and in patients with myasthenia
gravis.
2. Patients should be monitored for clinical signs of hypermagnesemia
such as depressed DTRs, respiratory depression and complete heart
blocks, particularly when being treated for conditions not associated with
hypomagnesemia such as eclampsia. An IV preparation of a calcium salt
should be available in case of toxicity. When used for hypomagnesemia,
serum magnesium concentrations should be monitored.
3. Magnesium crosses the placenta. When used in pregnant women, fetal
HR should be monitored and administration within 2 h of delivery should
be avoided.
4. Oral magnesium salts should be used cautiously in patients with impaired
renal function. Administration with food may decrease the incidence of
diarrhea. Chronic diarrhea due to long-term administration may result in
electrolyte imbalance.
5. Patellar reflexes disappear when Mg plasma levels reach 10 mEq/L (about
12 mg/dl); levels above 10 mEq/L lead to respiratory depression; and at
12 mEq/L or more, respiratory paralysis and arrest ensue. Treatment with
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6.
7.

calcium gluconate, 1 g IV, along with the withholding of magnesium sulfate
usually reverse mild to moderate depression. For severe respiratory
depression and arrest, promptly do tracheal intubation and mechanical
ventilation.
Serum Mg is not an accurate reflection of tissue Mg level; thus respiratory
arrest and heart block can happen with normal serum Mg.
Calcium gluconate 10% should always be on hand as an antidote for
magnesium sulfate toxicity.

PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
METABOLIC: hypermagnesemia leading to loss of deep tendon reflexes
(DTRs), thirst; RESPIRATORY: respiratory depression; GIT: nausea, vomiting,
diarrhea, paralytic ileus; DERMATOLOGIC: flushing of the skin; IMMUNOLOGIC:
hypersensitivity reactions;CVS: hypotension, bradycardia, cardiac arrest; CNS:
slurred speech, drowsiness, confusion, coma; OTHERS: double vision
Table 15.1 Serum magnesium level and associated toxicity
Serum concentrations

Clinical manifestations

>4 mEq/L

Depressed DTRs , ECG changes

10 mEq/L

Disappearance of DTRs, respiratory paralysis, complete heart block

>12 mEq/L

Fatal

DRUG INTERACTIONS:
1. When used concomitantly with barbiturates, general anesthesia, or other
CNS depressants, may result in additive central depression.
2. With neuromuscular blockers, can cause excessive neuromuscular
blockade.
3. In digitalized patients, heart block may occur if administration of calcium is
required to treat magnesium toxicity.
DOSAGE AND ADMINISTRATION:
Give 2-6 g IV administered over several min; followed in some cases by IV
infusion at a rate of 3-20 mg/min for 5-48 h depending on patient’s response.
PREPARATIONS: (as heptahydrate)
Inj: 250 mg/mL, 2 mL and 10 mL ampul and 10 mL and 20 mL vial (IM, IV)
500 mg/mL, 2 mL and 10 mL ampul (IM, IV)
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16.0 SOLUTIONS CORRECTING WATER, ELECTROLYTE, ACIDBASE AND CALORIC DISTURBANCES
SOME GUIDING PRINCIPLES IN FLUID AND ELECTROLYTE
THERAPY

Fluid and electrolyte therapy is one of the most challenging areas in patient
management.
Below are some principles which may guide the clinical practitioner in the use
of fluids and electrolytes for his/her patients:
1. Know the functional status of the heart, kidneys and liver from the start.
2. Get baseline indicators of the state of dehydration: weight, skin turgor,
eyeball pressure, heart rate, blood pressure, etc.
3. Get baseline values of serum sodium, potassium, bicarbonate, calcium,
phosphate, if available.
4. If the amount of the diarrheic stool is hard to quantify, use periodic weighing
and physical findings (stated in number 2 above) to assess the hydration
status achieved.
5. Get periodic electrolyte examinations to assess remaining electrolyte
deficit.
6. Dose is variable, depending on the weight and condition of the patient.
7. In the use of oral rehydration solutions, keep solution refrigerated and
discard remaining solution after 24 hours.
8. In the use of parenteral rehydration solutions, preparations for replacement
of fluid and electrolyte deficit have higher sodium concentration (usually
130-154 mEq/L). Fluids for maintenance therapy have lower sodium
concentrations (30-75 mEq/L).
9. The higher sodium content predisposes to congestive heart failure and
edema, in the presence of impaired cardiac and renal functions.
10. The anion used in situations with acidosis is either bicarbonate, lactate or
acetate. In situations with alkalosis, chloride is used.

16.1 REHYDRATION SOLUTIONS

Oral rehydration therapy is suitable for most cases of mild and moderate
dehydration. Parenteral rehydration is given to patients with severe dehydration
and those with intractable vomiting. There are 2 phases in rehydration therapy.
The rehydration phase involves the replacement of fluids and electrolytes lost;
the maintenance phase involves the replacement of continuing losses from the
gastrointestinal tract and the kidneys, as well as losses from perspiration and
respiration.
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16.1.1 Oral Rehydration Salts
ORAL MAINTENANCE SALTS (OMS)
INDICATION:
1. Maintenance of body fluid and electrolyte balance after rehydration has
been achieved.
2. Replacement of continuing fluid and electrolyte losses during diarrhea in
patients with no signs of dehydration
PRECAUTION:
Discard remaining solution that has not been used after 24 h; such could be a
culture medium for some bacteria.
DOSAGE AND ADMINISTRATION:
After each passage of watery stool:
A: Drink as much as they want
CH: 100-200 mL
IN < 2 yr: 50-100 mL
PREPARATION:
Oral: Equivalent composition in mmol/L
Sodium
- 45-50
Chloride
- 40-50
Potassium
- 20
Glucose
- 100-110
Base
As citrate or
- 10
As carbonate
- 20-30
Total osmolarity - 235-240

ORAL REHYDRATION SALTS (ORS 75-replacement)
This preparation has reduced osmolarity.

INDICATIONS:
1. Replacement of fluid and electrolyte losses in mild to moderate dehydration
due to diarrhea or vomiting (deficit therapy)
2. Replacement of continuing losses from diarrhea or vomiting (maintenance
therapy)
PRECAUTION:
Renal impairment
ADVERSE REACTION:
GIT: vomiting
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DOSAGE AND ADMINISTRATION:
Dose is dependent on weight and clinical condition of patient.
PREPARATION:
Oral: Composition of ORS 75 per liter of water (WHO recommended)
Sodium chloride
2.6 g
Trisodium citrate dihydrate 2.9 g
Potassium chloride
1.5 g
Glucose anhydrous
13.5 g
Total Weigh
20.5 g
Equivalent composition of ORS 75 in mmol/L
Sodium
75
Chloride
65
Potassium
20
Citrate
10
Glucose anhydrous
75
Total osmolarity
245
Note: Reconstitute with clean potable water. Unused reconstituted solution
shall be discarded after 24 hours.

ORAL REHYDRATION SALTS (ORS 90-replacement)
INDICATIONS:
1. Replacement of fluid and electrolyte losses in mild to moderate dehydration
due to diarrhea or vomiting (deficit therapy)
2. Replacement of continuing losses from diarrhea or vomiting (maintenance
therapy)
PRECAUTION:
Renal impairment
ADVERSE REACTION:
GIT: vomiting
DOSAGE AND ADMINISTRATION:
For replacement therapy:
Table 16.1 Dose of ORS in patients with some dehydration, according
to age and weight
Age

< 4 mo

4-11 mo

12-23 mo

2-4 yr

5-14 yr

15 yr and up

Weight
(kg)

<5

5-7.9

8-10.9

11-15.9

16-29.9

30 and up

Vol (mL/ 200-400 400-600
600-800
800-1,200 1,2002,200-4,000
day)
2,200
Note:. Use age only when weight is not known. The approximate amount of ORS required
(in mL) can also be calculated by multiplying 75 with the patient’s weight (in kg).
For maintenance therapy: 10 mL/kg/dose after each watery stool
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PREPARATION:
Oral: Composition of ORS 90 per liter of water (WHO recommended)
Sodium chloride
- 3.5 g
Trisodium citrate dihydrate - 2.9 g
(or Sodium bicarbonate 2.5 g)
Potassium chloride
1.5 g
Sucrose
40 g
(or Glucose anhydrous 20 g)
Equivalent composition in mmol/L
Sodium
90
Chloride
80
Potassium
20
Citrate
10
(or bicarbonate 30 mmol)
Glucose
111
Total osmolarity 311
Note: Reconstitute with clean potable water. Unused reconstituted solution
shall be discarded after 24 hours.

POTASSIUM

Excessive loss of potassium may occur in chronic diarrheas or in association
with use of diuretics or laxative abuse. Hypokalemia may lead to arrhythmia among
patients taking digoxin or antiarrhythmic drugs. Replacement of potassium loss is
necessary in these patients.
Hyperkalemia can occur with renal failure, anuria and acidosis.
INDICATIONS:
1. Treatment of hypokalemia
2. Prevention of hypokalemia during treatment with diuretics
CONTRAINDICATIONS:
1. Severe renal impairment
2. Hyperkalemia (plasma potassium concentration above 5 mmol/L)
PRECAUTIONS:
1. Closely monitor use in the elderly and those with mild to moderate renal
impairment.
2. Use with caution in patients with history of peptic ulcer disease.
3. Special hazard if given with drugs liable to raise plasma potassium
concentrations such as potassium-sparing diuretics, ACE inhibitors and
ciclosporin.
ADVERSE REACTIONS:
GIT: nausea, vomiting, abdominal pain or discomfort, diarrhea, flatulence
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DOSAGE AND ADMINISTRATION:
Prevention of hypokalemia:
A: 20-50 mmol daily after meals
Treatment of potassium depletion:
A: 40-100 mmol daily in divided doses after meals. Adjust dose according to
severity of deficiency.
PREPARATIONS:
Oral: 750 mg durules (as chloride). Equivalent to approximately 10 mEq
potassium (B)
1 mmol/mL syrup, 30 mL and 60 mL (as chloride)

16.1.2 Parenteral
ACETATED RINGER’S SOLUTION
INDICATION:
For fluid and electrolyte replacement therapy
PRECAUTIONS:
1. Renal insufficiency or failure
2. Congestive heart failure
DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and clinical condition of the patient.
PREPARATIONS:
Inj: 500 mL and 1 L bottle (IV infusion)
Composition in mmol/L
Sodium
- 130
Potassium - 4
Calcium
- 3
Chloride
- 109
Acetate
- 28

BALANCED MULTIPLE MAINTENANCE SOLUTION
INDICATION:
Fluid and electrolyte maintenance therapy
CONTRAINDICATIONS:
1. Hyperkalemia
2. Oligo-anuric renal failure
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PREPARATIONS:
Inj: With 5% dextrose, 250 mL and 500 mL (infants) and 1 L (children and
adults) (IV infusion)
Composition:
Infants

Children and adults

Dextrose

50 g/L

50 g/L

Sodium

25-30 mmol/L

40-50 mmol/L

Potassium

20-25 mmol/L

13-30 mmol/L

Magnesium

3 mmol/L

3 mmol/L

Chloride

22 mmol/L

40 mmol/L

Acetate

23 mmol/L

16 mmol/L

BALANCED MULTIPLE REPLACEMENT SOLUTION
INDICATION:
Acute fluid and electrolyte replacement therapy
CONTRAINDICATION:
Not to be used for fluid and electrolyte maintenance therapy
PRECAUTION:
Renal insufficiency or failure
DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and degree of fluid and electrolyte loss.
PREPARATIONS:
Inj: 500 mL and 1 L bottle (IV infusion)
Composition
Sodium
140 mmol/L
Potassium
5 mmol/L
Magnesium 3 mmol/L
Chloride
98 mmol/L
Acetate
50 mmol/L
Plus 5% dextrose (50 g/L)

BALANCED MULTIPLE REPLACEMENT SOLUTION WITH pH 7.4
INDICATION:
Fluid and electrolyte replacement therapy
PRECAUTION:
1. Renal insufficiency or failure
2. Congestive heart failure
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DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and degree of fluid and electrolyte loss.
PREPARATIONS:
Inj: 500 mL and 1 L bottle (IV infusion)
Composition
Sodium
140 mmol/L
Potassium
5 mmol/L
Magnesium 3 mmol/L
Chloride
98 mmol/L
Acetate
50 mmol/L

5% DEXTROSE IN 0.3% SODIUM CHLORIDE
INDICATION:
For fluid replacement therapy in patients with elevated serum sodium, and
conditions where fluid loss exceeds electrolyte loss
PRECAUTIONS:
1. Use may result in salt and water retention in cirrhotic or nephrotic patients,
patients with cardiovascular condition, and those on corticosteroid
therapy.
2. Clinical evaluation and periodic laboratory examinations are necessary.
PREPARATIONS:
Inj: 250 mL, 500 mL and 1 L bottle (IV infusion)
Composition:
Dextrose
- 50 g/L
Sodium
- 51 mmol/L
Chloride
- 51 mmol/L

5% DEXTROSE IN 0.45% SODIUM CHLORIDE
INDICATION:
Fluid replacement therapy in conditions where fluid losses exceed electrolyte
losses
CONTRAINDICATIONS:
1. Congestive heart failure
2. Severe renal impairment
3. Conditions where edema exists with sodium retention
4. Patients with hyponatremia secondary to inappropriate ADH release
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PRECAUTIONS:
1. In patients with decompensated cardiovascular condition
2. Cirrhosis
3. Nephrotic syndrome
4. In patients receiving corticosteroids
PREPARATIONS:
Inj: 250 mL, 500 mL and 1 L bottle (IV infusion)
Composition:
Dextrose - 50 g/L
Sodium
- 77 mmol/L
Chloride - 77 mmol/L

5% DEXTROSE IN 0.9% SODIUM CHLORIDE
INDICATIONS:
1. As initial fluid and electrolyte replacement therapy in conditions with
combined water and sodium depletion
2. As vehicle for IV drug administration
PRECAUTIONS:
1. May cause salt and fluid retention in patients with cardiovascular condition,
cirrhotic disease, nephrotic disease and in patients receiving corticosteroid
therapy
2. May precipitate congestive heart failure
3. May aggravate hypertension
ADVERSE REACTIONS:
METABOLIC: sodium accumulation and water retention
DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and clinical condition of patient.
PREPARATIONS:
Inj: 250 mL, 500 mL and 1 L bottle (IV infusion)
Composition:
Dextrose - 50 g/L
Sodium
- 154 mmol/L
Chloride - 154 mmol/L

5% DEXTROSE IN WATER
INDICATIONS:
1. Replacement therapy in conditions mainly due to water losses
2. IV infusion to keep vein open for IV drug administration
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PRECAUTIONS:
1. May aggravate hyponatremia
2. May cause water retention
3. Use with caution in diabetic patients
PREPARATIONS:
Inj: 5%, 250 mL, 500 mL and 1 L bottle (IV infusion and as vehicle for IV
medications)

10% DEXTROSE IN WATER
INDICATIONS:
1. Maintenance therapy in patients with hypoglycemia
2. In parenteral nutrition, as source of glucose
PRECAUTION:
May aggravate hyperglycemia in diabetic patients
PREPARATIONS:
Inj: 10%, 250 mL, 500 mL and 1 L bottle (IV infusion)
3 mL ampule (as solvent)

LACTATED RINGER’S SOLUTION (Ringer’s lactate)
INDICATIONS:
1. Fluid and electrolyte replacement therapy in the presence of acidosis
2. IV infusion in the initial management of the injured or wounded
3. Hypovolemic shock
CONTRAINDICATIONS:
1. Metabolic or respiratory alkalosis
2. Hypocalcemia
3. Hypochlorhydria
PRECAUTIONS:
1. Give cautiously in patients with renal insufficiency or failure, cardiac failure,
hypertension, pulmonary edema or toxemia of pregnancy.
2. Periodically monitor serum electrolyte levels.
ADVERSE REACTIONS:
CVS: edema (with excessive administration)
DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and clinical condition of patient.
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PREPARATIONS:
Inj: 500 mL and 1 L bottle (IV infusion)
Composition
Sodium
130 mmol/L
Potassium 4 mmol/L
Calcium
3 mmol/L
Chloride
109 mmol/L
Lactate
28 mmol/L

0.9% SODIUM CHLORIDE
INDICATIONS:
1. Fluid and electrolyte replacement therapy in conditions where water and
sodium losses are in isotonic proportion
2. Vehicle for IV drug administration
3. Priming and rinsing fluid for hemodialysis
4. Lavage in surgical patients
PRECAUTIONS:
1. May cause fluid and salt retention in cardiac, cirrhotic or nephrotic
patients
2. May aggravate hypertension
3. May aggravate or precipitate congestive heart failure
PREPARATIONS:
Inj: 2 mL, 2.5 mL, 5 mL, 10 mL and 20 mL ampul
50 mL, 100 mL, 200 mL, 250 mL, 500 mL and 1 L bottle (IV infusion)
Composition:
Sodium
154 mmol/L
Chloride
154 mmol/L

WATER FOR INJECTION (Triple distilled water)
INDICATIONS:
1. Vehicle for IV drug administration
2. Diluent for parenteral drugs
PREPARATIONS:
Inj: 2 mL, 5 mL, 10 mL and 20 mL ampul
50 mL, 100 mL, 500 mL and 1 L bottle
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5% DEXTROSE IN LACTATED RINGER’S Solution
INDICATIONS:
Fluid and electrolyte replacement therapy
PRECAUTIONS:
1. Maybe inadequately metabolized in patients with hepatic dysfunction
(Lactate is metabolized and converted to bicarbonate in the liver
2. Give cautiously in patients with renal insufficiency or failure.
3. Periodically monitor serum electrolyte levels.
DOSAGE AND ADMINISTRATION:
Dose is dependent on age, weight and clinical condition of the patient.
PREPARATIONS:
Inj: 250 mL, 500 mL and 1 L bottle (IV infusion)
Composition
Dextrose
50 g/L
Sodium
130 mmol/L
Potassium
4 mmol/L
Calcium
3 mmol/L
Chloride
109 mmol/L
Lactate
28 mmol/L

16.2 ELECTROLYTE OR IV ADDITIVE SOLUTIONS
CALCIUM GLUCONATE
WARNING
May cause asystole when given by rapid IV administration.

INDICATIONS:
1. Hypocalcemia
2. Prevention of hypocalcemia in patients unable to take oral preparations
3. Adjunct in the treatment of hyperkalemia
CONTRAINDICATIONS:
Hypercalcemia
PRECAUTIONS:
1. Slow IV administration; do not give intramuscularly or subcutaneously
2. Monitor cardiac rate.
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3.
4.

Use in digitalized patients may precipitate arrhythmias
Use cautiously in patients with sarcoidosis or renal or cardiac disease

ADVERSE REACTIONS:
CNS: tingling sensation, sense of oppression or heat waves; GIT: chalky taste;
CVS: if given by rapid IV: vasodilation, decreased blood pressure, bradycardia,
arrhythmias, syncope and cardiac arrest
DRUG INTERACTIONS:
1. Calcium and cardiac glycosides are synergistic. Arrhythmia may occur if
they are given together.
2. Calcium complexes with tetracycline antibiotics rendering them inactive.
DOSAGE AND ADMINISTRATION:
As initial dose:
CH: 1-7 mEq/d
A: 7-14 mEq/d
For hypocalcemic tetany:
CH: 0.5-0.7 mEq/kg/d
A: 4.5-16 mEq/kg/d until therapeutic response is achieved
PREPARATIONS:
Inj: 10%, 10 mL ampul/vial (IV)
10%, 20 mL and 25 mL bottle (IV)
Table 16.2 Elemental calcium content of calcium salts
Calcium salt

Calcium acetate
Calcium carbonate
Calcium chloride
Calcium citrate
Calcium glubionate
Calcium gluconate
Calcium lactate
Calcium phosphate,
tribasic

Elemental
calcium (mg/1 g
of salt form)
250
400
270
211
64
90
130
390

mEq
Calcium per
gram
12.7
20
13.5
10.6
3.2
4.5
6.5
19.3

Approximate
equivalent doses
(mg of calcium
salt)
354
225
330
425
1400
1000
700
233

MAGNESIUM SULFATE (also for parenteral nutrition)
INDICATIONS:
1. Acute hypomagnesemia
2. Eclampsia and pre-eclampsia, to prevent seizure
3. Additive in parenteral nutrition in patients with hypomagnesemia
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PRECAUTIONS:
1. Administer slowly and with caution.
2. May cause respiratory paralysis. Check deep tendon reflexes while on
therapy. Respiratory paralysis occurs at levels of 6-7 mmol/L
3. Decrease dose if blood levels exceed 2 mmol/L
4. Impaired renal function
5. Digitalis therapy
ADVERSE REACTIONS:
METABOLIC: hypermagnesemia: hypocalemia with signs of tetany (has been
reported in its use with eclampsia); MUSCULOSKELETAL: loss of tendon reflexes,
muscle weakness; CVS: flushing, hypotension, cardiac arrhythmia and arrest;
RESPIRATORY: respiratory depression; CNS: drowsiness, confusion; GIT: thirst
DRUG INTERACTIONS:
1. Magnesium sulfate enhances the effect of non-depolarizing muscle
relaxants (e.g., tubocurarine)
2. Incompatible with aminophylline, sodium bicarbonate and calcium
gluconate.
PREPARATIONS:
Inj: 250 mg/mL, 2 mL and 10 mL ampul and 20 mL and 50 mL vial (IM, IV) (as
heptahydrate)
500 mg/mL, 2 mL and 10 mL ampul (IV) (as heptahydrate)

POTASSIUM CHLORIDE (also for parenteral nutrition)
WARNING
May cause fatal arrhythmia and cardiac arrest when given by rapid IV
infusion or bolus

INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Potassiumin Section 16.1 Rehydration Solutions
DOSAGE AND ADMINISTRATION:
As IV additive solution:
A: 40-100 mEq/L or more daily (Maximum: 150 mEq/L daily)
IN and CH: Replacement in hypokalemia: 40-50 mEq/L of IV solution
Maintenance: 20-30 mEq/L of IV solution
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PREPARATIONS:
Inj: 2 mEq/mL, 2 mL and 5 mL ampul (for addition to IV infusion)
2 mEq/mL, 10 mL and 20 mL vial (for addition to IV infusion)

POTASSIUM PHOSPHATES (also for parenteral nutrition)
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE
REACTIONS/DRUG INTERACTIONS:
See Potassium in Section 16.1 Rehydration Solution
DOSAGE AND ADMINISTRATION:
Dose is dependent on individual requirements of patients
PREPARATIONS:
Inj: 224 mg monobasic potassium phosphate equivalent to 3 mmol phosphorus
and 4.4 mEq
K/236 mg dibasic-potassium phosphate anhydrous per mL in 5 mL vial (IV)

SODIUM BICARBONATE (also for parenteral nutrition)
INDICATIONS:
1. Correction of metabolic acidosis
2. Alkalinization of urine to enhance elimination of drugs and toxic
metabolites
3. Alkalinization of urine to enhance dissolution of uric acid and cysteine
stones in the kidney.
4. Additive for parenteral nutrition
CONTRAINDICATIONS:
1. Metabolic/respiratory alkalosis
2. Hypocalcemia
3. Hypochlorhydria
PRECAUTIONS:
1. Sodium and water retention and edema may occur when given in large
doses to patients with renal insufficiency and congestive heart failure. May
result in serious pulmonary edema.
2. Restrict intake in hypertension and toxemia of pregnancy
3. Monitor serum potassium level during correction of metabolic acidosis.
ADVERSE REACTIONS:
METABOLIC: hypocalcemia, hypokalemia and metabolic alkalosis with
excessive administration especially in renal impairment’ sodium accumulation
and water retention if given in large doses; OTHERS: chemical cellulitis caused by
extravasation of hypertonic sodium bicarbonate solution.
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DOSAGE AND ADMINISTRATION:
For metabolic acidosis:
A: amount in mEq NaHCO3 = Base deficit x 0.3 x BW in kg
IN and CH: 27 mEq HCO3/L x 0.3 x BW in kg
PREPARATIONS:
Inj: 1 mEq/mL, 10 mL vial (pediatric) and 50 mL and 100 mL ampul/vial (adult)
(IV infusion)

SODIUM CHLORIDE
INDICATIONS:
1. Correction of severe hyponatremia
2. Prevention of muscle cramps and heat prostration
3. Additive in parenteral nutrition
CONTRAINDICATIONS:
1. Congestive heart failure
2. Hypertension
PRECAUTIONS:
1. Monitor fluid balance, electrolyte concentration and acid-base balance.
2. Restrict intake in patients with renal insufficiency or failure, cardiac failure,
hypertension, peripheral and pulmonary edema or toxemia of pregnancy.
3. Watch out for hypernatremia, water retention and pulmonary edema.
4. Sodium deficit does not have to be corrected in one sitting, but in stages.
5. Presence of seizures or neurologic deficit needs more aggressive
therapy.
ADVERSE REACTIONS:
Large doses may result in sodium accumulation and edema
DOSAGE AND ADMINISTRATION:
Dose is dependent on degree of sodium depletion:
mEq NaCl = BW in kg x 0.5 [or 0.6 if female] x decrease in sodium concentration
below the normal mEq
PREPARATIONS:
Inj: 2.5 mEq/mL, 20 mL and 50 mL vial
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VITAMINS INTRAVENOUS (IV)
FAT-SOLUBLE
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 21.1 Vitamins
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient
PREPARATIONS:
Inj: Contains vitamins A, D, E and K in 10 mL ampul (IV)

TRACE ELEMENTS
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 21.2 Minerals
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient
PREPARATIONS:
Inj: Contains Zn, Cu, Mn, Mg, Mb, etc in 10 mL ampule (IV nutrition)

WATER-SOLUBLE
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY/ADVERSE REACTIONS/DRUG INTERACTIONS:
See Section 21.1 Vitamins
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient
PREPARATIONS
Inj: Contains vitamin B complex and vitamin C, 1mL and 2 mL ampul (IV)

16.3 ENTERAL NUTRITION

Enteral nutrition formulas are used as nutritional supplements for patients who
are unable to get enough nutrients in their diet. These formulas are taken by mouth
or through a feeding tube and are used by the body for energy and for normal body
functions.
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ADULT POLYMERIC
INDICATIONS:
Nutritional replacement for patients who are unable to get enough nutrients in
their diet
CONTRAINDICATIONS:
Hypersensitivity to any ingredient in the formula
PRECAUTIONS:
1. In patients with diabetes mellitus, hyperlipidemia, diarrhea, lactose
intolerance, renal insufficiency or severe malnutrition
2. Enteral feedings should be used for no more than 12 h at room temperature
after which they should be discarded.
ADVERSE REACTIONS:
GIT: Constipation, diarrhea, nausea or vomiting; METABOLIC: increased thirst;
GUT: frequent urination
DOSAGE AND ADMINISTRATION:
Dosage depends on weight and caloric and nutrient needs of patient.
PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Volume:

100 - 475 Kcal
1:1 - 1.5:1
13.8 - 59 g
3.8 - 19.9 g
3.4 - 21.5 g
270 - 730
75 - 402 mg
370 - 580 mg
47 - 307 mg
100 mL - 1 L

FIBER-CONTAINING
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY’ADVERSE REACTIONS/DOSAGE AND ADMINISTRATION:
See Adult polymeric enteral nutrition in Section 16.3 Enteral Nutrition
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PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Fiber:
Volume:

100 - 1048 Kcal
1:1
13.8 - 148 g
3.8 - 40 g
3.4 - 34.7 g
270 - 375
46.5 - 930 mg
78.5 - 1570 mg
63 - 720 mg
2.0 - 10.6 g
100 - 400 g, 500 mL

PEDIATRIC POLYMERIC
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY’ADVERSE REACTIONS/DOSAGE AND ADMINISTRATION:
See Adult polymeric enteral nutrition in Section 16.3 Enteral Nutrition
PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Volume:

445 - 511 Kcal
1:1
14.9 - 62.2 g
13.4 - 54.3 g
16.2 - 26 g
308 - 345
120 - 250 mg
400 - 750 mg
150 - 760 mg
100 g

DISEASE-SPECIFIC
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY’ADVERSE REACTIONS/DOSAGE AND ADMINISTRATION:
See Adult polymeric enteral nutrition in Section 16.3 Enteral Nutrition
PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Volume:

100-1000 Kcal
1:1 - 2:1
10.4 - 156 g
5.5 - 88 g
3.3 - 108 g
230-635
80-2400 mg
172 - 5600 mg
50 - 1789 mg
50 mL - 500 mL, 50 g - 500 mg
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SEMI-ELEMENTAL
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY’ADVERSE REACTIONS/DOSAGE AND ADMINISTRATION:
See Adult polymeric enteral nutrition in Section 16.3 Enteral Nutrition
PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Volume:

100-1300 Kcal
1:1-1.3:1
13.8-177.2 g
3.0-66.6 g
3.9-37.4 g
375-575
66-1040 mg
135-1730 mg
22-867 mg
100 mL-1 L, 76 - 450 g

MODULAR
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/PREGNANCY RISK
CATEGORY’ADVERSE REACTIONS/DOSAGE AND ADMINISTRATION:
See Adult polymeric enteral nutrition in Section 16.3 Enteral Nutrition
PREPARATIONS:
Oral: Calories:
Dilution:
Carbohydrates:
Protein:
Fat:
mOsm/kg:
Sodium:
Potassium:
Phosphorus:
Volume:

9.5 - 380 Kcal
0
0.67 - 94 g
5 - 23 g
0.6 g
900
15 - 110 mg
10 - 66 mg
5 - 30 mg
280 - 400 g

16.4 PARENTERAL NUTRITION
16.4.1 Caloric Agents
GLUCOSE (Dextrose, also for parenteral nutrition)
INDICATIONS:
1. Hypoglycemia
2. As source of calories in parenteral nutrition
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CONTRAINDICATIONS:
1. Intracranial hemorrhage, delirium tremens with dehydration
2. Glucose malabsorption syndrome
PRECAUTIONS:
Diabetic patients
ADVERSE REACTIONS:
METABOLIC: fluid and electrolyte imbalance, e.g., hypokalemia,
hypomagnesemia, hyphosphatemia; CVS: edema; OTHERS: water intoxication
DOSAGE AND ADMINISTRATION:
3-4 g/kg/dose.
Dose may be adjusted depending on the patient’s caloric requirements.
PREPARATIONS:
Inj: 50%, 10 mL and 20 mL ampul (IV)
50%, 10 mL, 20 mL and 50 mL (85 Kcal) vial (IV)

LIPIDS (Also for parenteral nutrition)
INDICATION:
Parenteral nutrition
CONTRAINDICATIONS:
1. Allergy to egg yolk phospholipids
2. Pathologic hyperlipidemia
3. Lipoid nephrosis
4. Acute pancreatitis
PRECAUTIONS:
1. Liver disease
2. Coagulation disorder
DOSAGE AND ADMINISTRATION:
A: Not to exceed 3 g/kg/d
CH: Not to exceed 4 g/kg/d
PREPARATIONS:
Inj: 10%, 100 mL, 200 mL and 500 mL bottle (IV infusion)
20%, 100 mL and 500 mL bottle (IV infusion)
Emulsion:
Volume:
100 - 500 mL
Concentration: 10 - 20%
Protein:
50 - 100 g/100 mL
Lipid:
10 - 20 g/100 mL (LCT or combined LCT-MCT)
Calories
100 - 200 cal/100 mL
Electrolytes
Variable
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16.4.2 Amino Acids, Crystalline Standard
INDICATIONS:
1. Treatment of negative nitrogen balance when adequate nutrition by mouth
or gastroduodenal tube is impossible or undesirable
2. Parenteral nutrition to prevent nitrogen loss
CONTRAINDICATION:
Hypersensitivity to any of its components
PRECAUTIONS:
1. Severe liver disease or impending hepatic coma
2. Azotemia
ADVERSE REACTIONS:
METABOLIC: acidosis, alkalosis, hypophosphatemia, hypocalcemia, rebound
hypoglycemia, electrolyte imbalance, hyperammonemia; GIT: nausea, vomiting;
CNS: chills, flushing, sensation of warmth, headache, dizziness
DOSAGE AND ADMINISTRATION:
Depends on age, body weight and medical condition.
Note: Administration of crystalline amino acids should be accompanied by
other calorie sources in the form of carbohydrate or fat to spare the protein from
being used as calorie source.
PREPARATIONS:
Inj.: 3.5%, 500 mL bottle (IV infusion)
5%, 100 mL, 250 mL and 500 mL bottle (IV infusion)
6%, 100 mL and 250 mL bottle (IV infusion)
7%, 8.5%, 10% and 11.4%, 100 mL, 500 mL and 1 L bottle (IV infusion)
8%, 500 mL bottle (IV infusion) (as branched chain)
9.12%, 20 mL ampul and 200 mL bottle (IV infusion)
10%, 100 mL and 500 mL bottle (IV infusion)

16.4.3 Amino Acids, Combined
AMINO ACIDS SOLUTIONS FOR HEPATIC FAILURE
INDICATIONS:
1. Treatment of negative nitrogen balance when adequate nutrition by mouth
or gastroduodenal tube is impossible or undesirable
2. Parenteral nutrition to prevent nitrogen loss
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline
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DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient.
PREPARATIONS:
Volume:
Concentration:
Protein:
Calories:
Electrolytes:

500 mL
5-8%
35-50 g; rich in branched-chain amino acids
50-200
Variable

AMINO ACIDS SOLUTIONS FOR IMMUNONUTRITION/
IMMUNOENHANCEMENT
INDICATIONS:
1. Treatment of negative nitrogen balance when adequate nutrition by mouth
or gastroduodenal tube is impossible or undesirable
2. Parenteral nutrition to prevent nitrogen loss
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline in Section 16.4 Parenteral Nutrition
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient.
PREPARATIONS:
Volume:
Protein:
Calories:
Electrolytes:

50 mL and 100 mL
20 g; L-alanyl-L-glutamine
70-90
None

AMINO ACIDS SOLUTIONS FOR INFANTS
INDICATIONS:
1. Treatment of negative nitrogen balance when adequate nutrition by mouth
or gastroduodenal tube is impossible or undesirable
2. Parenteral nutrition to prevent nitrogen loss
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline in Section 16.4 Parenteral Nutrition
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient.
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PREPARATIONS:
Volume:
Concentration:
Protein:
Calories:
Electrolytes:

100 mL
5-10%
20-50 g; including taurine
80-150
None

AMINO ACIDS SOLUTIONS FOR RENAL CONDITIONS
INDICATIONS:
1. Treatment of negative nitrogen balance when adequate nutrition by mouth
or gastroduodenal tube is impossible or undesirable
2. Parenteral nutrition to prevent nitrogen loss
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline in Section 16.4 Parenteral Nutrition
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient.
PREPARATIONS:
Volume:
Concentration:
Protein:
Calories:

500 mL
3.5-7%
35-50 g; rich in essential amino acids
50-200 Kcal

16.4.4 Combined Glucose-Amino Acid Solutions
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline and glucose in Section 16.4 Parenteral Nutrition
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient. Use a central line if
hyperosmolar solution. Solution should be consumed in 24 hours unless specifically
stated that it is stable for a longer time.
PREPARATIONS:
Volume:
Concentration:
Glucose:
Protein:
Calories:
Electrolytes:

100 mL and 500 mL
Variable
25-50 g
20-30 g
300-450 Kcal
Variable
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16.4.5 All-in-One Admixtures (Also called “3 in 1” or “dual
energy” solutions)
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See Amino acids, crystalline and glucose in Section 16.4 Parenteral Nutrition
DOSAGE AND ADMINISTRATION:
Dose is dependent on clinical condition of patient. If not hyperosmolar, maybe
administered via a peripheral line. Solution should be consumed in 24 hours unless
specifically stated that it is stable for a longer time.
PREPARATIONS:
Volume:
Concentration:
CHO:
Protein:
Lipid:
Calories:
Electrolytes:

1000-2500 mL
Variable
7-15 g/100 mL
4-5 g/100 mL
2-5 g/100 mL
50-100 Kcal
Variable

16.5 PERITONEAL DIALYSIS SOLUTION
INDICATIONS:
1. Correct acid and electrolyte imbalance and fluid overload
2. Remove metabolites in renal failure
CONTRAINDICATIONS:
1. Abdominal sepsis
2. Previous abdominal surgery (relative contraindication)
3. Severe inflammatory bowel disease
4. Presence of abdominal devices
PRECAUTIONS:
1. Care required to reduce risk of infection (peritonitis)
2. Warm dialysis solution to body temperature before use
3. Some drugs may be removed by dialysis
ADVERSE REACTIONS:
METABOLIC: hyperglycemia, protein malnutrition, hypokalemia, dehydration;
GIT: hemoperitoneum, peritonitis
DOSAGE AND ADMINISTRATION:
Individualized according to clinical condition and based on blood chemistry
results
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PREPARATIONS:
Solution: Sterile with 1.5%, 2.5% and 4.25% dextrose, 1 L, 1.5 L, 2 L and 5 L
bottle or plastic bag
Electrolyte composition per 100 mL
Sodium lactate anhydrous
390 - 448 mg
Sodium chloride
538 - 578.6 mg
Calcium chloride dihydrate
14.7 - 25.73 mg
Magnesium chloride hexahydrate 5.07 - 5.25 mg
May contain hydrochloric acid or sodium hydroxide for pH adjustment.
Electrolytes in mEq per liter (Excluding ions for pH adjustment)
Sodium
132.6 - 146 mEq
Calcium
1.9 - 3.4 mEq
Magnesium
1 - 1.7 mEq
Chloride
97.8 - 109.2 mEq
Lactate
34.8 -39.98 mEq

16.6 HEMODIALYSIS SOLUTION
INDICATION:
Remove metabolites in renal failure, and correct electrolyte and acid-base
abnormalities in ESRD
ADVERSE REACTION:
Thrombophlebitis
PREPARATIONS:
Solution: (concentrate) 5 gallon (approx 20 L), 5 L and 10 L drum
Composition per liter
Magnesium chloride hexahydrate
Calcium chloride dihydrate, USP
Sodium acetate trihydrate
Sodium chloride

16.6.1 Potassium-Free Dialysate
ACETATE-BASED CONTAINING
PREPARATION:
Sodium:
135 - 145 mEq/L
Potassium:
0
Calcium:
2.5 - 3.8 mEq/L
Dextrose:
10 - 15
Bicarbonate:
0
Acetate:
30 - 40 mEq/L
% daily utilization by dialysis unit: 10%
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BICARBONATE-BASED CONTAINING
PREPARATION
Sodium:
135 - 145 mEq/L
Potassium:
0
Calcium:
2.5 - 3.8 mEq/L
Dextrose:
10 - 15
Bicarbonate: 30 - 40
Acetate:
0
% daily utilization by dialysis unit: 9%

16.6.2 Low Calcium Dialysate
PREPARATION
Sodium:
135 - 145 mEq/L
Potassium:
1.5 - 3.0 mEq/L
Calcium:
below 2.6 mEq/L
Dextrose:
10 -15
Bicarbonate: 30 - 40
Acetate:
0
% daily utilization by dialysis unit: 13.5%

REFERENCES
1. Pemberton LB, Pemberton DK. Treatment of water, electrolytes, and acid-base
disorders in the surgical patient. New York: McGraw-Hill, 1994.
2. Rose DB. Clinical physiology of acid-base and electrolyte disorders. New York:
Mc Graw-Hill, 1989.
3. Goldberger E. A primer of water, electrolyte and acid-base syndromes.
Philadelphia: Lea and Febiger, 1986.
4. Kokko JP, Tannin RL (eds). Fluids and electrolytes. Philadelphia: WB Saunders,
1990.
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17.0 DIAGNOSTIC AGENTS
17.1 OPHTHALMIC DRUG
FLUORESCEIN

A water soluble dye which produces an intense green fluorescent color in
alkaline (above ph 5) solution, detectable in concentrations as dilute as 1 part
per million. Being somewhat acidic the normal precorneal tear film appears yellow
or orange with fluorescein. The more alkaline aqueous humor colors fluorescein
green. The intact corneal epithelium having a high lipid content, resists penetration
of water- soluble fluorescein and is not colored by it. Any break in the epithelial
barrier permits rapid fluorescein penetration into the Bowman’s membrane into
the stroma or even into the anterior chamber. Being accessible to aqueous humor
in these locations, the fluorescein assumes a bright green color. Whether due to
trauma, infection or other causes, epithelial defects of the cornea appear bright
green with fluorescein and are thereby visualized. When the epithelial surface has
regenerated, the green color disappears.
INDICATIONS:
1. For detection of corneal lesions and foreign bodies, and fitting hard contact
lenses
2. In applanation tonometry
3. To test lacrimal patency
4. To test for aqueous leak following ocular surgery
5. For examination of the ophthalmic vasculature.
PRECAUTIONS:
1. Contaminated solutions may be a source of ocular infection, especially by
Pseudomonas.
2. Single, sterile container and individually packaged filter paper strips are
safer than multiple dose containers.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, vomiting; CNS: dizziness; PNS: paresthesia; CVS: syncope,
acute, myocardial infarction, cardiac arrest: RESPIRATORY: pulmonary edema
IMMUNOLOGIC: pruritus, urticaria, anaphylactic reactions (rarely);
DOSAGE AND ADMINISTRATION:
For detection of corneal lesions and foreign bodies, and fitting hard contact
lenses: one drop of a 0.5-2% on the conjunctival sac
In applanation tonometry: following topical anesthesia, one drop of a 0.25%
solution is applied to the eye immediately before tonometry
To test lacrimal patency: one drop of a 2% solution is instilled in the conjunctival
sac
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To test for aqueous leak following ocular surgery: one drop of a 2% solution is
instilled in the affected eye.
For examination of the ophthalmic vasculature: 500 mg as 10-25% solution by
rapid IV.
PREPARATIONS:
Inj.: 100 mg/mL ampul (IV) (as sodium salt)
«Strips: 1 mg and 9 mg (as sodium salt)

17.2 RADIOCONTRAST MEDIA
AMIDOTRIZOATE (diatrizoate)
Ionic
INDICATIONS:
Radiographic contrast media for:
1. Excretion urography, retrograde urography/cystourethrography
2. Contrast enhancement used in CT scans
3. GIT examination/cholangiography
4. Angiography
CONTRAINDICATIONS:
Known sensitivity to contrast media or to iodine
PRECAUTIONS:
The amidotrizoates and similar contrast media should be administered with
great caution to patients with
1. Severe hepatic and renal impairment
2. Severe hypertension
3. Multiple myeloma
4. Advanced cardiac disease
5. Hyperthyroidism
6. Pheochromocytoma
7. Asthma or history of allergy
8. Sickle-cell disease
9. Severe dehydration
10. Debilitated, severely ill, very old, or very young patients
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
Anaphylactoid reactions to iodinated contrast media are more frequent with the
ionic agents than those from the non-ionic media of lower osmolality. Patients have
increased risk if they have a history of asthma or allergy, drug hypersensitivity,
adrenal suppression, heart disease, previous reaction to a contrast medium, and
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if they receive beta blockers or interleukin-2 therapy. Nonionic media are preferred
in these patients. Beta blockers should be discontinued in patients with other risk
factors.
There is usually pain at injection site and extravasation can cause tissue
damage, phlebitis, venospasms and embolism.
OTHERS: weakness, nausea, metallic taste, retching, vomiting, sensation
of heat, salivary gland enlargement, dizziness, headache, pruritus, paresthesia,
sweating, coughing, rhinitis, lacrimation, visual disturbances, pallor, tachycardia,
hypotension, renal failure and osmotic nephrosis
DRUG INTERACTIONS:
May interfere with thyroid function tests, blood coagulation tests and certain
urine tests.
DOSAGE AND ADMINISTRATION:
For urography: 30-60 mL (adult) by IV injection or 30% solution infusion by
retrograde injection
For examination of the GIT: 10-25 mL solution orally or rectally, 50-100mL IV
For CT scans 50 mL in adults or 1-2 mL/kg BW in children
PREPARATIONS: (intravascular and other parenteral routes as appropriate)
Inj.: 150 mg-650 mg iodine/mL, 20 mL, 25 mL, 30 mL, 50 mL, 100 mL and 200
mL ampul/bottle
(as meglumine and /or sodium salt)

IOTHALAMATE
INDICATIONS:
An iodinated ionic monomeric contrast medium used for a wide range of
radiographic procedures, including angiography, arthrography, cholangiography,
urography, and for contrast enhancement during computed tomography, and for
visualization of the GI tract.
CONTRAINDICATIONS:
1. Iothalamates are not suitable for injection into the subarachnoid space
2. Known hypersensitivity to contrast media to iodine
3. Severe hepatic and renal impairment
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
Pain at the site of injection: rarely, necrosis in the skin of the foot and gangrene
of the foot due to the extravasation with burning pain, hematomas, ecchymosis,
tissue necrosis, paresthesias, numbness, and vascular constriction.
GIT: nausea, metallic taste, vomiting, retching, salivary gland enlargement; CNS:
weakness, dizziness, headache, convulsions, rigors; RESPIRATORY: coughing,
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rhinitis, dyspnea, pulmonary edema, bronchospasm; OPHTHALMOLOGIC:
lacrimation, visual disturbances; DERMATOLOGIC: pruritus, urticaria, sweating;
CVS: pallor, tachycardia, hypotension; rarely, ventricular fibrillation, circulatory
failure, cardiac arrest; OTHERS: heat sensation, anaphylactic shock, hypersensitivity
reactions, edema of face and glottis
DOSAGE AND ADMINISTRATION:
60% iothalamate meglumine in aqueous solution
Excretory urography: 30-60 mL injected IV within 30-90 sec
Cerebral angiography: For carotid and vertebral angiography a single rapid
injection 6-10 mL
Retrograde brachial cerebral angiography: a single injection of 35-50 mL
rapidly into the right brachial artery
Peripheral arteriography: Single rapid injection 20-40 mL
Venography: 20-40 mL as a single rapid injection
Direct cholangiography:
Operative and post-operative: 10-25 mL
Percutaneous transhepatic cholangiography: 20-40 mL
Endoscopic retrograde cholangiopancreatography: 10-100 mL for visualization
of the common bile duct and 2-10 mL for visualization of the pancreatic
duct
Enhancement of computerized tomography: 2 mL/kg IV not to exceed 150mL
If a minor reaction develops during the administration of the agents, the
injection rate should be slowed down or discontinued until the reaction
has subsided. If a major reaction occurs, the administration of the agent
should be discontinued immediately.
PREPARATIONS:
Inj.: 600 mg/mL, 30 mL, 50 mL vial and 100 mL vial (usually IV)
(as meglumine)

Iodamide
INDICATION:
An iodinated monomeric contrast medium used in diagnostic radiology e.g.,
urography, GIT examination.
PRECAUTIONS:
1. Use with caution in the presence of severe hepatic and renal impairment,
severe hypertension, active tuberculosis, advanced cardiac disease,
hyperthyroidism, pheochromocytoma
2. Use with caution in patients with asthma, hay fever, sickle-cell disease, or
hypersensitivity to contrast media or iodine
3. Not for hystero-salpingography in the presence of acute inflammatory
conditions of the pelvic cavity, immediately before or during menstruation,
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or in pregnancy.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
GIT: nausea, vomiting, retching, metallic taste; CNS: dizziness, headache;
PNS: paresthesia; RESPIRATORY: coughing, rhinitis; OPHTHALMOLOGIC:
lacrimation, visual disturbances; DERMATOLOGIC: pruritus, sweating; CVS: pallor,
tachycardia, hypotension; OTHERS: weakness, heat sensation
DOSAGE AND ADMINISTRATION:
For urography: given by IV injection or infusion or by retrograde injection
For examination of the GIT: may be given by mouth or rectally
PREPARATIONS:
(as meglumine)(intravascular and other parenteral routes as appropriate)
Inj.: 495 mg/mL equiv. to 300 mg/mL Iodine
30 mL ampul; 50 mL and 100 mL vial/bottle
«627.9 mg/mL equiv. to 380 mg/m Iodine, 50 mL and 100 mL vial/bottle

Ioxithalamic Acid
WARNING
This may be associated with unpredictable intolerance reactions which
could be fatal. Iodine tests are of no value and sometimes dangerous.
Shock may develop immediately, unrelated to dose or rate or injection.

INDICATIONS:
An iodinated monomeric contrast medium used for:
1. Renal, celiac and mesenteric angiography
2. Femoral and axillary peripheral angiography
3. Intravenous urography
4. Vascular investigations
5. Computerized tomography
PRECAUTIONS:
1. Monitor pulse and blood pressure during period of examination
2. Maintain an open intravenous line for rapid treatment of any possible
complication
3. Caution in patients with severe hepatic insufficiency, CHF, severe
respiratory insufficiency, history of allergy (particularly iodine insufficiency),
very young children, elderly, atheromatous individuals.
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PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Benign and common: GIT: nausea, vomiting; PNS: heat sensation;
DERMATOLOGIC: redness particularly of the face, other cutaneous manifestations;
OTHERS: laryngeal and abdomino-pelvic discomfort;
Serious: intolerance reactions; shock which takes the form of hypotension and
various digestive, nervous, respiratory, renal and cardiovascular manifestations;
high doses in the dehydrated may cause nephrotoxicity
TREATMENT OF ADVERSE REACTIONS:
Treatment of intolerance reactions and overdose: Equipment necessary for
emergency resuscitation should be made ready. Intolerance reactions are treated
with corticosteroids or anti-histamines and/or oxygen if necessary. Oliguria or
anuria may necessitate extrarenal diuresis if rehydration and diuretics are without
effect.
DOSAGE AND ADMINISTRATION:
The dose and strength of ioxithalamate vary according to procedure, route of
administration and renal function.
PREPARATIONS:
Inj.: (Intravascular)
9.66 g sodium ioxithalamate + 65.09 g meglumine ioxithalamate
(equiv. to 35 g Iodine), 20 mL, 50 mL and 100 mL vial
19.81 g meglumine ioxithalamate (equiv. to 9 g Iodine) per 30 mL bottle
33.015 g meglumine ioxithalamate (equiv. to 15 g Iodine) per 50 mL
bottle
66.03 g meglumine ioxithalamate (equiv. to 30 g Iodine) per 100 mL
bottle

Non-ionic
IOHEXOL
INDICATIONS:
An iodinated nonionic monomeric contrast medium that is used for:
1. Myelography, angiography, urography, arthrography
2. Visualization of the GI tract and body cavities
3. Contrast enhancement during computed tomography.
CONTRAINDICATIONS:
1. Hypersensitivity to iohexol
2. Do not administer with intrathecal corticosteroids
3. Significant local or systemic infection where bacteremia is likely
4. Immediate repeat myelography with iohexol
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PRECAUTIONS:
Patients should be well hydrated prior to and following iohexol administration;
use with caution in patients with previous reaction to a contrast medium, sensitivity
to iodine, asthma, hay fever, and food allergy.
Intrathecal administration:
1. Iohexol 350 mg/iodine mL and iohexol 240 mg/ iodine mL are not 		
approved for intrathecal use
2. History of seizure
3. Severe cardiovascular disease
4. Multiple sclerosis
5. Chronic alcoholism
6. Elderly
7. Patients on anticonvulsant medication should be maintained on that
therapy.
8. Direct intracisternal or ventricular administration for standard radiography
(without computerized tomographic enhancement) is not recommended.
9. Avoid rapid dispersion of the medium
10. Discontinue medications that may lower the seizure threshold at least 48
h before iohexol administration and do not resume for at least 24 h postprocedure
Intravascular:
1. Meticulous angiographic techniques are recommended , including close
attention to guidewire and catheter manipulation, use of manifold systems
and/or 3-way stopcocks, frequent catheter flushing with heparinized
solutions, and minimizing the length of the procedure. The use of plastic
syringes instead of glass syringes has been reported to decrease, but not
eliminate, the likelihood of in vitro clotting.
2. Patients with congestive heart failure and/or hypertension should be
observed for changes due to increases in the circulatory osmotic load.
3. Severe renal or liver impairment, or diabetic nephropathy
4. Severe thyrotoxicosis or myelomatosis
5. Patients with multiple myeloma
6. Known or suspected pheochromocytoma
7. Sickle-cell disease
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
CNS: headache, dizziness, grand mal seizures, aseptic meningitis, mild and
transitory perceptual aberrations; PNS: numbness, leg or sciatic-type pain; GIT:
nausea , vomiting; MUSCULOSKELETAL: backache, neck stiffness; CVS: chest
pain, tachycardia, bradycardia, hypertension, hypotension, vasculitis, hemorrhage,
collapse. shock, cardiac arrest; RESPIRATORY: apnea; RENAL: urinary retention,
hematuria, polyuria, renal failure; IMMUNOLOGIC: allergic reactions
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PREPARATIONS:
Inj.: (Intravascular and other parenteral routes as appropriate)
180 mg Iodine/mL, 50 mL vial
240 mg Iodine/mL, 50 mL vial
300 mg Iodine/mL, 50 mL and 100 mL vial
350 mg Iodine/mL, 50 mL, 100 mL, and 200 mL vial

IOPAMIDOL

An iodinated nonionic monomeric contrast medium

INDICATIONS:
It is used for angiography, arthrography, myelography, urography, cistemography,
ventriculography, and visualization of the GIT
CONTRAINDICATIONS:
Known hypersensitivity to contrast media or to iodine
PRECAUTIONS AND ADVERSE REACTIONS:
Caution must be observed in patients with
1. Severe hepatic and renal impairment
2. Severe hypertension
3. Multiple myeloma
4. Advanced cardiac disease
5. Hyperthyroidism
6. Pheochromocytoma
7. Asthma or history of allergy
8. Sickle-cell disease
ADVERSE REACTIONS:
Pain may occur at injection site But extravasation can lead to tissue damage,
phlebitis, thrombosis, venospasms and embolism.
CNS: headache, dizziness, mild and transient perceptual aberrations, aseptic
meningitis, grand mal seizures; PNS: paresthesia, heat sensation, numbness, leg or
sciatic-type pain; CVS: pallor, tachycardia, bradycardia, hypotension, hypertension,
chest pain, cardiac arrest; GIT: nausea, vomiting, metallic taste, retching, salivary
gland enlargement; RENAL: urinary retention, polyuria, hematuria, osmotic
nephrosis, renal failure; OPHTHALMOLOGIC: lacrimation, visual disturbances;
MUSCULOSKELETAL: backache, neck stiffness; OTHERS: weakness, pyrexia,
sweating
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
1. May interfere with thyroid function tests
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2.

May interfere with blood coagulation tests and certain urine tests.

DOSAGE AND ADMINISTRATION:
May vary according to the procedure and route of administration.
For myelography: 10-15 mL single dose by subarachnoid infusion
PREPARATIONS:
Inj.: (Intravascular and other parenteral routes as appropriate)
408mg/mL equiv. to 200 mg Iodine, 10 mL ampul
612 mg/mL equiv. to 300 mg Iodine, 10 mL ampul;
30 mL, 50 mL and 100 mL vial
755 mg/mL equiv. to 370 mg Iodine
30 mL ampul; 50 mL and 100 mL vial/bottle

IOPROMIDE

An iodinated monomeric contrast medium.

INDICATIONS:
1. It is used for angiography, urography, arthrography, and the visualization
of body cavities
2. For contrast enhancement during computed tomography
3. To check function of a dialysis shunt
CONTRAINDICATIONS:
Known hypersensitivity to contrast media or to iodine
PRECAUTIONS:
Caution must be observed in patients with
1. Severe hepatic and renal impairment
2. Severe hypertension
3. Multiple myeloma
4. Advanced cardiac disease
5. Hyperthyroidism
6. Pheochromocytoma
7. Asthma or history of allergy
8. Sickle-cell disease
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
GIT: nausea, retching, vomiting, metallic taste, salivary gland enlargement;
CNS: headache, dizziness; PNS: paresthesia, heat sensation; DERMATOLOGIC:
pain at injection site, pruritus, sweating; RESPIRATORY: coughing, rhinitis;
OPHTHALMOLOGIC: lacrimation, visual disturbances; CVS: pallor, tachycardia,
hypotension; RENAL: osmotic nephrosis, renal failure; OTHERS: weakness
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Extravasation can lead to tissue damage, phlebitis, venospasms, thrombosis,
and embolism.
DOSAGE AND ADMINISTRATION:
It is given locally and by injection. Dose and strength vary according to the
procedure and route of administration.
PREPARATIONS:
Inj.: 240 mg/mL equiv. to 499 mg Iodine, 50 mL vial
300 mg/mL equiv. to 623 mg Iodine, 30 mL, 50 mL, 100 mL, 200 mL,
and 500 mL vial
370 mg/mL equiv. to 769 mg Iodine, 50 mL and 100 mL vial

Dimeglumine gadopentetate
WARNING
Acute deterioration of myasthenia gravis has been reported in a patient
after imaging of the brain
A sterile aqueous ionic paramagnetic contrast medium
INDICATIONS:
1. For contrast enhacement in magnetic resonance imaging of cranial and
spinal structures, of the whole body, and of the gastrointestinal tract
2. It may also be used for the evaluation of renal function.
PRECAUTIONS:
1. It may interfere with tests of serum iron or bilirubin concentrations
2. It should be given with care to patients with severe renal impairment,
epilepsy, hypotension, or a history of hypersensitivity, asthma, or other
allergic respiratory disorders.
3. Care should be taken to avoid extravasation.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: headache, dizziness, rarely, convulsions; PNS: paresthesia, transient
sensation of heat and cold; GIT: nausea, vomiting, taste disturbances; CVS:
hypotension, shock; OTHERS:, localized pain
Acute deterioration of myasthenia gravis has been reported in a patient after
brain imaging.

850

DRUG INTERACTIONS:
Transient elevations of serum iron and bilirubin values have been observed.
DOSAGE AND ADMINISTRATIONS:
The usual dose in adults, children, and neonates is 0.2 mL/kg (0.1 mmol/kg)
intravenously.
1. For cranial and spinal imaging, a further dose of 0.2 mL/kg (0.1 mmol/kg)
may be given within 30 minutes if necessary; in adults this second dose
may be 0.4 mL/kg (0.2 mmol/kg).
2. For whole body imaging in adults and children over 2 years, a dose of 0.4
mL (0.2 mmol/kg) may be needed.
3. For gastrointestinal imaging, it is administered orally and rectally. A
solution containing 9.38 mg/mL is diluted before use (100 mL with 900 mL
of water), and doses in the range of 100 to 1000 mL of this diluted solution
are used.
PREPARATIONS:
Inj.: 469 mg/mL aqueous solution, 5 mL, 10 mL, 15 mL and 20 mL vial

Gadodiamide

A sterile aqueous non-ionic paramagnetic contrast medium

INDICATIONS:
1. For contrast enhancement in magnetic resonance imaging of cranial,
spinal structures, and of the whole body.
2. For use in angiography
PRECAUTIONS:
1. May interfere with colorimetric methods for measuring serum calcium
2. concentrations
3. Severe pseudohypocalcemia has been reported.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTION:
GIT: acute pancreatitis
DOSAGE AND ADMINISTRATION:
The usual dose in adults is 0.2 mL/kg (0.1mmol/kg) intravenously. The dose
may be increased to 0.6 mL/kg (0.3 mmol/kg) for whole body imaging and for
angiography, but doses of greater than 60 mL are not usually required.
PREPARATIONS:
Inj.: 287 mg/mL, 5 mL, 15 mL, 10 mL and 20 mL vial
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Other Radiocontrast Media
BARIUM SULFATE

An almost insoluble heavy metal salt that is usually given as a suspension.

INDICATIONS:
Contrast medium for x-ray examination of the GIT.
PRECAUTION:
Care is needed in those with conditions such as pyloric stenosis or lesions
that may predispose to obstruction and venous intravasation. Adequate hydration
should be ensured after the procedure to prevent constipation.
PREGNANCY RISK IMPLICATIONS:
Safety and efficacy for use during pregnancy have not been established.
In general elective radiography of the abdomen is avoided in pregnancy unless
essential for diagnosis
CONTRAINDICATIONS:
In patients with gastrointestinal perforation, acute ulcerative colitis or diverticulitis,
and following colonic or rectal biopsy, sigmoidoscopy, or radiotherapy.
ADVERSE REACTIONS:
GIT: constipation, stool impaction, obstruction, appendicitis, cramping, diarrhea,
bowel perforation, adhesions, peritonitis; RESPIRATORY: aspiration, pneumonitis,
nodular granuloma of interstitial lung tissue; OTHERS: emboli formation
DOSAGE AND ADMINISTRATION:
For x-ray examination of the GIT: 40 g to 450 g PO
For examination of the colon: 150 g to 750 g by enema
PREPARATION:
Oral: powder, USP grade suspended in water
340 g and 454 gram pouch, LDPE bag
95%, 96%, 97%, 98% and 100% suspension 300 mL

«GAS FORMING AGENT
INDICATION:
Radiological contrast medium
PREPARATION:
Oral: Components per tablet:
Sodium bicarbonate - 470 mg
Glutamic acid
- 70 mg
Tartaric acid		- 420 mg
Silicon resin
- 25 mg
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18.0 DERMATOLOGICAL AND MUCOUS MEMBRANE AGENTS
(TOPICAL)
The vehicle and formulation of drugs applied topically are as important as the
active ingredient, because adverse effects of these agents are sometimes attributed
to constituents of the vehicle such as the stabilizers and preservatives. The choice
of formulation depends on the skin condition being treated and the area affected.
Lotions and gels are useful for hairy areas. Creams (oil in water emulsions) have
cooling and emollient effects, are readily absorbed by the skin, and are used for
acute and exudative conditions. Ointments (water-in-oil emulsions) are more
occlusive than creams and are particularly suitable for chronic dry lesions. Pastes
(powder incorporated in an ointment basis) are less occlusive than ointments and
are useful for their protective properties and their use on circumscribed lesions.

18.1 ANTI-INFECTIVES
The dermatological and mucous membrane agents used topically as antiinfectives include the antibacterials, antifungals, scabicides, and pediculicides.

18.1.1 ANTIBACTERIALS

Topical antibacterial agents may be useful in preventing infections in clean
wounds and in the early treatment of infected dermatoses and wounds. To minimize
the development of resistant organisms and to avoid sensitization, it is best to limit
the choice of topical drugs to those not used systemically.

MUPIROCIN

Mupirocin is a naturally occurring antibiotic, produced by the fermentation of
the organism Pseudomonas fluorescens. It is also known as pseudomonic acid
and pseudomonic acid A. It inhibits bacterial protein synthesis by reversibly and
specifically binding to bacterial isoleucyl transfer RNA synthetase. Mupirocin is
not structurally related to other systemic or topical antibacterials. Mupirocin is
bacteriostatic at low concentrations and bactericidal at high concentrations. There
is virtually no systemic absorption (<1.1 nanograms per mL of whole blood). Most
active against gram-positive aerobic bacteria, it is commercially available as an
ointment in a water-miscible base containing polyethylene glycol (PEG), most
active at a slightly acidic pH, and inactivated at pH <4 or >9. It should be stored at
15-30° C, and protected from light.
INDICATIONS:
Skin infection, e.g., impetigo caused by Staphylococcus aureus including
methicillin-resistant strains (MRSA), and group A beta-hemolytic streptococcus
including Streptococcus pyogenes.
CONTRAINDICATION:
Hypersensitivity to mupirocin or any component, e.g., PEG
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PRECAUTIONS:
1. Topical mupirocin is not for ophthalmic or intranasal use.
2. Do not use for more than 10 d to prevent induction of sensitivity and
emergence of resistant organisms.
3. Do not apply to extensive open wounds or burns as this can result in
systemic absorption.
4. Polyethylene glycol may cause serious renal toxicity when absorbed
systemically.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: polyethylene glycol {PEG} vehicle may irritate broken
skin or mucous membranes. Less frequent incidence: skin burning, stinging, pain,
itching, rash and dry skin
DRUG INTERACTION:
In vitro studies indicate that chloramphenicol interferes with the antibacterial
action of mupirocin on RNA synthesis.
ADMINISTRATION:
Apply 3x/d for 10 d.
PREPARATIONS:
Cream: 2%, 5 g sachet and 15 g tube
Ointment: 2%, 5 g and 15 g tube

SILVER SULFADIAZINE

Silver sulfadiazine slowly releases silver and is used to suppress bacterial
growth in burn wounds. It is a much less toxic topical sulfonamide than mafenide
acetate because it is not absorbed from burn sites, and therefore does not produce
systemic levels.
This drug inhibits the growth in vitro of nearly all pathogenic bacteria and fungi
including some species resistant to sulfonamides. The compound is used topically
to reduce microbial colonization and the incidence of wound infections from burns.
It should not be used to treat an established deep infection.
INDICATIONS:
Prophylaxis and treatment of infection in burns
CONTRAINDICATIONS:
1. Hypersensitivity to sulfonamides
2. Third trimester of pregnancy: may cause neonatal hemolysis and
methemoglobinemia
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PRECAUTIONS:
1. In patients with extensive burns: monitor serum sulfa concentration and
renal function; examine urine for sulfonamide crystals.
2. Impaired hepatic or renal function
3. May continue breast feeding but monitor infant for jaundice.
4. Fungal superinfection may occur.
5. For external use only; avoid contact with eyes.
6. Use is not recommended in premature or newborn infants up to 2 months
of age. Sulfa medicines may cause liver problems in these infants.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
DERMATOLOGIC: allergic reactions which include rash, burning, and itching,
argyria; HEMATOLOGIC: sulfonamide induced systemic toxicity, including
blood disorders following application to large areas or prolonged use, transient
leucopenia
DRUG 1NTERACTIONS:
1. Cimetidine may increase the risk of leukopenia or low white blood cell
count.
2. Silver sulfadiazine may prevent the enzymes collagenase, papain or
sutilains from working properly.
DOSAGE AND ADMINISTRATION:
Apply 2-3 mm thick once daily or 2x/d
PREPARATIONS:
Cream: 1%, 5 g, 10 g, 15 g, 20 g, 30 g, and 50 g tube;
400 g, 450 g, and 500 g jar (micronized)

Fusidate sodium (fusidic acid)

An antibiotic substance isolated from the fermentation broth of Fusidium
coccineus. Soluble in alcohol, acetone, chloroform, pyridine, and dioxane; sparingly
soluble in water, ether, and hexane. It has been proven to be as clinically effective
as mupirocin. Fusidate sodium is active against staphylococci (including methicillinresistant strains) and streptococci.
INDICATIONS:
Staphylococcal skin infections; 1st line therapy in several countries for topical
treatment of localized impetigo
PRECAUTION:
Avoid contact with eyes.
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ADVERSE REACTION:
Hypersensitivity (rarely)
DOSAGE AND ADMINISTRATION:
Apply 2-3x/d for 7 days
PREPARATIONS:
Cream: 2%, 5 g tube
Medicated surgical dressing: 2% (sterile gauze impregnated with 1.5 g of 2%
ointment in single unit foil sachet) (as sodium)
Ointment: 2%, 5 g and 15 g tube

18.1.2 ANTIFUNGALS

Topical antifungals are useful in the treatment of superficial fungal infections,
i.e., those confined to the stratum corneum, squamous mucosa, or cornea. Such
diseases include dermatophytosis (ringworm), candidiasis, tinea versicolor, piedra,
tinea nigra, and fungal keratitis. Their efficacy against superficial mycoses depends
not only on the type of lesion and the mechanism of action of the drug but also on
the viscosity, hydrophobicity, and acidity of the formulation.

BENZOIC ACID + SALICYLIC ACID

Whitfield’s ointment is 6 % benzoic acid + 3 % salicylic acid in a suitable base,
usually lanolin or vaseline. It is a traditional topical antifungal that exerts its therapeutic
effect by producing shedding of stratum corneum where the dermatophytes are
located. It removes thick infected keratin. It is cheap and effective but cosmetically
less acceptable than the modern proprietary antifungals.
INDICATIONS:
Treatment of local infections of the trunk, limbs, palms, and soles
CONTRAINDICATION:
Hypersensitivity to the drug or any component
PRECAUTIONS:
1. Avoid contact with eyes, mucous membranes or open wounds.
2. Should only be used for thick, non-inflammed lesions of dermatophyte
infections (e.g., chronic, drug type tinea pedis) otherwise irritation may
result
3. Should not be used for sensitive areas: face, flexures, genitals
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Apply to affected areas once daily or 2x/d.
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PREPARATIONS:
Ointment or cream: 6% benzoic acid + 3% salicylic acid, 15 g and 30 g tube

IMIDAZOLES, topical

The topical imidazoles: clotrimazole, econazole, isoconazole, ketoconazole,
miconazole, and tioconazole are azole derivatives used in the treatment and
prophylaxis of fungal infections (mycoses). They have a wide range of activity
against dermatophytes and yeasts including Candida albicans and Pityrosporum
orbiculare, the cause of tinea versicolor. The azoles inhibit the fungal P450
enzymes responsible for the synthesis of ergosterol, the main sterol in the fungal
cell membrane. The end result is inhibition of replication. In the candidal yeast cells
there is also inhibition of transformation into hyphae-the invasive and pathogenic
form of the parasite.
Clotrimazole, econazole, and tioconazole are azole antifungal agents used only
for topical application. Systemic absorption following topical or vaginal applications
in healthy subjects is minimal.
INDICATIONS:
1. Dermatophytoses, superficial mycoses, and cutaneous candidiasis
2. Vulvovaginal candidiasis
CONTRAINDICATION:
Hypersensitivity to the drug or any component.
PRECAUTION:
Should not be used during the first trimester of pregnancy or in nursing
mothers
ADVERSE REACTIONS:
DERMATOLOGIC: local irritation, erythema, pruritus, stinging, and urticaria
PREGNANCY RISK CATEGORY: C
DOSAGE, ADMINISTRATION, AND PREPARATIONS:
Clotrimazole:
Cream: 1%-2%, 3.5 g and 450 g tube; apply 2-3x/d for 2-4 wk
Solution: 10 mg/mL, 15 mL and 25 mL bottle; apply 2-3x/d for 2-4 wk
Vaginal tablet: 100 mg, 200 mg, and 500 mg tablet; insert 100 mg tablet hs
for 6 d, or 200 mg tablet hs for 3 d, or a single dose of 500 mg hs.
Econazole nitrate:
Cream: 1%, 5 g and 15 g tube; apply 2x/d
Vaginal ovule: 150 mg ovule depot; 1ovule intravaginally hs for 3 d
Ketoconazole:
Cream: 2%, 3.5 g and 5 g tube; apply 1-2x/d
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Shampoo: 1%-2%, 60 mL and 100 mL bottle; apply 2x/wk for 2-4 wk
Miconazole nitrate:
Cream: 2 %, 5 g , 10 g, and 15 g tube; apply 2x/d for 2-6 wk, continue
treatment at least 1 wk after symptoms disappear
Vaginal ovule: 400 mg ovule; 1 ovule intravaginally hs for 3 d
Tioconazole:
Cream 1% 5 g, 15 g tube; gently massage once daily or 2x/d for 1-6 wk

SODIUM THIOSULFATE

A topical antifungal that occurs as large, colorless crystals or coarse crystalline
powder. It is very soluble in water, deliquescent in moist air, and effloresces in dry
air at temperatures greater than 33° C. Sodium thiosulfate’s antifungal activity is
probably due to its slow release of colloidal sulfur. It is relatively non-toxic and
inexpensive.
INDICATION:
Tinea versicolor
CONTRAINDICATION:
There are no absolute contraindications to the use of the drug
PRECAUTION:
Safe use during pregnancy has not been established; use when benefits
outweigh potential risks
PREGNANCY RISK CATEGORY: C
ADVERSE REACTION:
The drug is relatively non-toxic
DOSAGE AND ADMINISTRATION:
Apply a thin film to thoroughly cleansed and dried affected areas 2x/d,
continuously for several wk or mo.
PREPARATION:
Solution: 5%

●Akapulko

Akapulko [Cassia alata Linn.(Family Leguminosae)] is a leguminous plant
introduced to the Philippines from tropical America. It is known the world over for its
medicinal value most especially as an antifungal agent. Akapulko lotion is a liquid
preparation containing 50% akapulko leaf decoction plus adequate amount of
suspending agent, humectant, preservatives, and solvents. Each 100 mL akapulko
lotion contains 50 g of akapulko leaves.
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INDICATION:
Tinea versicolor
CONTRAINDICATION:
Hypersensitivity to the plant extract or any of its components
PRECAUTION:
Avoid contact with the eyes.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Local irritation
DOSAGE AND ADMINISTRATION:
Apply lotion 2x/d for 4 wk.
PREPARATION:
Lotion: 50%, 60 mL bottle

Nystatin

Nystatin is a polyene antifungal antibiotic complex, produced by Streptomyces
noursei, Streptomyces aureus and other Streptomyces species. It is structurally
similar to amphotericin B and has the same mechanism of action but is more toxic
and not used systemically. It deteriorates on exposure to heat, light, moisture, or
air. It should be stored at 15-30° C and should be protected from freezing.
It has a narrow antifungal spectrum and exerts its antifungal activity by binding
to sterols in the cell membrane. It is not absorbed from gastrointestinal tract, skin
or vagina.
INDICATIONS:
Cutaneous and mucocutaneous infections caused by Candida albicans
(monilia) such as thrush, intertriginous candidiasis, paronychia, and vulvovaginal
candidiasis. Nystatin is not effective for infections caused by dermatophytes.
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTIONS:
1. Not for ophthalmic use, avoid contact with eyes
2. Drug-resistant strains of Candida can occur.
PREGNANCY RISK CATEGORY: B
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ADVERSE REACTIONS:
Topical application is non-irritating. Cream vehicle used for the drug may cause
temporary yellow staining of the skin.
DOSAGE AND ADMINISTRATION:
A: Insert 1 vaginal tablet 2x/day for 14 d, then nightly for an additional 14-21
day
IN (>2000 g) and CH: 400,000-800,000 units/d div. q4-6h, PO
NB (<2000 g): 200,000-400,000 units/d div. q4-6h, PO. Administer for at
least 48 h after clinical cure to prevent relapse.
Note: Older children and adult should be instructed to swish the drug around the
mouth before swallowing.
PREPARATIONS:
Oral: 500,000 units tablet
100,000 units/mL suspension, 30 mL bottle
Vaginal tablet: 100,000 units tablet

Selenium sulfide
WARNING
Systemic signs and symptoms of toxicity may occur when applied on the
scalp with open lesions.
Selenium sulfide is a chemical compound of selenium, a mineral essential to
the human body. It is an orange yellow powder or tablet that is practically insoluble
in water and organic solvents. It is a cytostatic agent and is anticipated to be a
human carcinogen. It should be stored in a tight container preferably between 1530°C; freezing should be avoided.
It has been suggested that selenium ions block the enzyme systems involved in
the growth of epithelial tissues. The drug does not appear to be absorbed through
intact skin, however, it can be absorbed percutaneously when applied to damaged
skin causing systemic toxicity. Selenium sulfide 1% and 2.5% strengths are used
on the scalp to help control the symptoms of dandruff and seborrheic dermatitis. A
2.5% concentration is also used in the body to treat tinea versicolor
INDICATIONS:
Tinea versicolor, seborrheic dermatitis of scalp, dandruff
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTIONS:
1. Keep away from the eyes.
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2.
3.
4.

Do not use on broken skin or inflammed areas.
Thoroughly rinse hair after treatment; if used on bleached, tinted, or
permanently waved hair, rinse for 5 min.
Should not be used in children younger than 2 yr of age.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: skin irritation, increase in normal hair loss, discoloration
of hair, dryness/rebound oiliness of hair and scalp, cutaneous sensitization of the
scalp
DOSAGE AND ADMINISTRATION:
Tinea versicolor:
A: Apply lotion on the body once daily for 7 d
IN: Use and dose must be determined by doctor.
Seborrheic dermatitis, dandruff:
A and CH: 1% lotion used on the scalp 2x a wk for 2 wk.
Recommended application: 10 minutes for 7 d to avoid the possibility of
acute effects.
PREPARATIONS:
Lotion: 2.5%, 100 mL bottle
Shampoo: 1%, 30 mL, 60 mL, 120 mL, and 250 mL bottle

Terbinafine

Terbinafine is an n-allylamine that is highly active against dermatophytes but
less active against yeasts. It acts by selectively inhibiting squalene epoxidase, a
key enzyme for the synthesis of ergosterol.
INDICATIONS:
1. Tinea ungium (fungal infection of the nails)
2. Tinea corporis, tinea cruris, and tinea pedis
CONTRAINDICATION:
DERMATOLOGIC: redness, stinging, itching
ADVERSE REACTIONS:
Redness, stinging, itching
PRECAUTION:
Avoid contact with eyes and mucous membranes
PREGNANCY RISK CATEGORY: B
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DOSAGE AND ADMINISTRATION:
Apply cream or solution once daily or 2x/d for 1-4 wk
PREPARATIONS:
Cream: 1%, 3 g, 5 g, 10 g and 15 g tube (as hydrochloride)
Solution: 1%, 30 mL bottle

18.1.3. SCABICIDES AND PEDICULICIDES
PERMETHRIN

Permethrin is a pyrethroid. It is a synthetic chemical similar to the natural
insecticide pyrethrum which comes from the chrysanthemum plant but remains
effective for longer periods of time. Permethrin kills insects by quickly paralyzing
their nervous system. It is neurotoxic to head and body lice (Pediculus humanus
capitis and Pediculus humanus corporis, respectively), crab lice (Pthirus pubis)
and mites (Sarcoptes scabiei). Less than 2 % of the applied dose is absorbed
percutaneously. Residual drug persists up to 10 d. It is rapidly metabolized by ester
hydrolysis to inactive metabolites which are excreted primarily in the urine. It is safe
for use in infants over 2 yr old. Permethrin is the most effective scabicide
INDICATIONS:
1. Scabies
2. Pediculosis capitis (lice)
CONTRAINDICATION:
Hypersensitivity to the drug or any component
PRECAUTIONS:
1. Avoid contact with eyes
2. Not for use in pregnant or lactating mothers or in infants < 2 yr old
3. Do not use on broken or secondarily infected skin.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Mild and transient burning, stinging and pruritus, erythema, numbness, tingling
and rash; cross sensitization to pyrethrins or chrysanthemums may occur
DOSAGE AND ADMINISTRATION:
For pediculosis, apply 1% shampoo(crème rinse) undiluted to affected areas
for 10 minutes and then rinse off with warm water.
For scabies, apply 5% lotion once from the neck down. Leave on for 8-12
hours then wash off.
PREPARATIONS:
Shampoo (creme rinse): 1%, 30 mL and 60 mL bottle
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Lotion: 1%, 125 mL bottle;
5%, 30 mL and 60 mL bottle

SULFUR

Pure elemental sulfur, natural and non-toxic is also known by the names:
precipitated sulfur, sublimed sulfur or flowers of sulfur or milk of sulfur. One of three
forms of sulfur of 99.5% purity or better is precipitated sulfur. It is a very fine, pale
yellow, amorphous powder, odorless and tasteless.The powder dissolves more
quickly and completely in carbon disulfide. It is soluble in anhydrous lanolin at 45°:
0.38% in olive oil at 15°. Precipitated sulfur powder, undiluted, can cause skin burns.
Sulfur itself is not highly toxic to microorganisms and parasites, it must be converted
to some other form to be active. For scabies, sulfur is mixed with petrolatum or
cold cream to obtain an ointment formulation. The petrolatum leaves an airtight film
(sealant) on the skin, since the mites need air the sealant forces them out to breathe
and this make them burn in the sulfur. Sulfur ointment also causes skin dryness. It
dries out the pores and causes the mites to die. Sulfur also has a keratolytic property
which may be the basis for its therapeutic action in skin disorders not associated with
infection. It is safe for use in pregnant women.
INDICATION:
Scabies
CONTRAINDICATION:
Hypersensitivity to the drug or any component
PRECAUTIONS:
1. Avoid contact with eyes, mouth, and other mucous membranes.
2. Do not use in children < 2 yr except under the direction and supervision of
a physician.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
Skin irritation, redness, peeling of the skin
DOSAGE AND ADMINISTRATION:
Apply the cream or ointment to the whole body below the neck and face nightly
for 3 nights then wash off 24 h after the last application. May use for up to 7 nights,
and repeat if needed after 3 d. Change clothing and bedding after 3 d.
PREPARATIONS:
Cream or Ointment: 5% and 10%, 15 g and 30 g tube

Benzyl benzoate

Benzyl benzoate is a clear colorless, oily liquid with a slight aromatic odor. It is
miscible with alcohol, with chloroform, and with ether. It acts on the nervous system
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of lice (Pediculus humanus) and mites (Sarcoptes scabiei). The compound has
been used widely in the treatment of scabies and is also useful in the treatment
of pediculosis. Benzyl benzoate is not generally recommended for infants and
children because of its high irritant property. It should be stored at temperatures not
exceeding 40 degrees in well-filled airtight containers and protected from light.
INDICATIONS:
1. Scabies
2. Pediculosis
CONTRAINDICATIONS:
Hypersensitivity to the drug
PRECAUTIONS:
1. Keep away from the eyes and other mucous membranes.
2. Do not use on open wounds such as cuts or sores on the skin or scalp.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OCULAR: irritation of the eyes and mucous membranes; MUCOSAL: burning
sensation especially on genitalia and excoriations; DERMATOLOGIC: irritant
dermatitis
DOSAGE AND ADMINISTRATION:
For scabies, a 25% lotion is applied to the whole body from the neck down,
immediately after a bath and drying. Apply lotion once and repeat without bathing
the following day and wash off 24 h later. Clothing and bedding should be cleaned
and changed to prevent re-infestation.
PREPARATIONS:
Lotion: 25%, 60 mL and 120 mL bottle

Crotamiton

A synthetic chloroformate salt, prepared by treating crotonic acid o-toluidide
with diethyl sulfate. It is a yellowish oil, soluble in methanol and ethanol. Crotamiton
should be stored in light-resistant tight container, preferably between 15-30°C. The
mechanism of scabicidal and antipruritic actions are not known.
INDICATIONS:
1. Scabies
2. Pruritus
CONTRAINDICATIONS:
Hypersensitivity to the drug or any component. Raw, oozing skin surfaces
(conditions may be exacerbated)
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PRECAUTIONS:
1. Avoid contact with face, eyes, mucous membranes, and urethral meatus.
2. Use only for the prescribed period of treatment.
3. Safety and efficacy in children and in pregnancy have not been
established.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTION:
Slight local irritation
DOSAGE AND ADMINISTRATION:
For scabies: Apply cream or lotion to the whole body from the neck down
especially on body folds and creases after a bath and drying, every 24 h for 3-5 d.
All contaminated clothing and beddings should be washed thoroughly in hot water
and dried. All household contacts should be treated the same way.
For pruritus: Apply cream or lotion to the affected parts of the body, 2x/d or
3x/d.
PREPARATIONS:
Lotion: 10%, 60 mL and 120 mL bottle
Cream: 10%, 10 g tube

18.2. ANTI-INFLAMMATORY AND ANTIPRURITIC DRUGS
CALAMINE, PLAIN

It is zinc oxide with about 0.5% ferric oxide, a pink, odorless fine powder.
Calamine is insoluble in water but is almost completely soluble in mineral acids. It
has mild astringent and antipruritic actions and is used as dusting powder, cream,
lotion, or ointment in many skin conditions.
DOSAGE AND ADMINISTRATION:
Apply to affected areas as necessary.
PREPARATIONS:
Lotion: 8 %, 60 mL and 120 mL bottle

HYDROCORTISONE
WARNING
Topical steroids may be systemically absorbed to some degree and
chronic use may cause some of the problems associated with systemic
steroid.
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Hydrocortisone is white to practically white, odorless, crystalline powder. Very
slightly soluble in water and in ether; soluble in 40% alcohol and in 1 in 80 acetone.
It binds to specific intracellular receptor proteins and stimulate transcription and
subsequent protein synthesis of various inhibitory enzymes responsible for its
anti-inflammatory effect. Store at a temperature of 25 degrees. Hydrocortisone is
only minimally absorbed following application to normal skin. However, absorption
may be altered depending on the type of formulation or vehicle used and the type
of esterification present. Hydrocortisone and the acetate, buteprate, butyrate and
valerate esters are normally employed in creams, ointments, or lotions for topical
application. Ointment bases tend to give better activity to the corticosteroid than
do cream or lotion vehicle. Other factors that may also influence the degree of
absorption include the site of application (greater degree from the scrotal skin,
vulvar skin, forehead, and scalp than from the forearm, plantar foot arch, and palm);
use of an occlusive dressing; degree of skin damage (such as in the inflammed
skin of atopic dermatitis and erythrodermic psoriasis); and the size of the area to
which the preparation is applied.
INDICATIONS:
Inflammatory conditions of the skin such as atopic dermatitis (eczema),
contact dermatitis, lichen planus, insect stings; short term treatment of psoriasis of
the face and skin flexures, intractable pruritus, and phototoxic reactions including
polymorphic light eruptions and actinic prurigo
CONTRAINDICATIONS:
1. Rosacea
2. Acne vulgaris
3. Perioral dermatitis
4. Untreated skin infections (bacterial, fungal, or viral skin lesions) or broken
skin
PRECAUTIONS:
1. Avoid prolonged use in children.
2. Avoid prolonged use on the face and keep away from the eyes.
PREGNANCY RISK CATEGORY: C
ADVERSE DRUG REACTIONS:
DERMATOLOGIC: perioral dermatitis, contact dermatitis, thinning of the skin
which may be restored over a period after stopping treatment, striae, exacerbation
of local infection, atrophic changes especially in infants and children, mild
depigmentation
DOSAGE AND ADMINISTRATION:
A: Apply thinly to the affected area 2x/d.
CH: Apply thinly to the affected area once daily to 2x/d.
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PREPARATIONS:
Cream: 1%, 5 g and 10 g tube and 500 g jar
Lotion: 1%, 25 mL bottle
2.5%, 25 mL bottle

Betamethasone

Betamethasone dipropionate is a synthetic, fluorinated corticosteroid of medium
potency for dermatologic use. It is a white to creamy white, odorless, crystalline
powder, insoluble in water. Should be stored between 15 and 30 degrees, in a wellclosed container. Protect from freezing.
Betamethasone has the same mechanism of action as hydrocortisone.
INDICATIONS:
For itching, redness, dryness, crusting, scaling, inflammation, and discomfort
of various skin conditions.
CONTRAINDICATIONS:
1. Allergy to the drug
2. Fungal and viral skin infections
3. Rosacea
4. Acne vulgaris
5. Perioral dermatitis
6. Perianal and genital pruritus
7. Pregnancy
PRECAUTIONS:
1. Avoid prolonged use on the face, in the genital and rectal areas, and in
skin creases and armpits unless directed by your doctor.
2. Keep away from the eyes.
3. Do not use occlusive dressing (e.g., tight-fitting diapers on a child).
4. Do not apply cosmetics or other skin preparations in the treated area.
5. Wash hands before and after use.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: drying or cracking of the skin, acne, itching, burning, change
in skin color
DOSAGE AND ADMINISTRATION
Use only a small amount over the affected area. Rub gently.
A: 2-4x/d
CH: once a day
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PREPARATIONS:
Cream or Ointment: 0.05%, 5 g and 10 g tube (as dipropionate)
0.1%, 5 g tube and 500 g jar (as valerate)
Lotion: 0.05%, 30 mL bottle (as dipropionate)

Clobetasol

Clobetasol is a fluorinated, very high potency topical corticosteroid with antiinflammatory action similar to hydrocortisone. It is a white to cream crystalline
powder. Practically insoluble in water; soluble in acetone, in chloroform, in dimethyl
sulfoxide, in dioxan, and in methyl alcohol. Clobetasol propionate is used for its
glucocorticoid activity in the treatment of various skin disorders. Reduces irritation
and itching on the affected areas of the skin or scalp. It should be stored in airtight
containers and protected from light.
INDICATIONS:
1. Contact dermatitis
2. Atopic dermatitis
3. Eczema
4. Lichen planus
5. Bug bites
6. Psoriasis
7. Alopecia areata
CONTRAINDICATIONS:
1. Allergy to the drug
2. Viral, fungal, or tubercular skin disease
PRECAUTIONS:
1. Avoid prolonged use on the face, in the genital and rectal areas, and in
skin creases and armpits unless directed by the doctor.
2. Keep away from the eyes.
3. Do not use occlusive dressing.
4. Do not apply cosmetics or other skin preparations in the treated area.
5. Wash hands before and after use.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: burning, swelling or redness, stinging or itching of skin or
scalp
DOSAGE AND ADMINISTRATION:
Apply to the affected area of the skin or scalp:
A: 2x-3x/d
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PREPARATIONS:
Cream or Ointment: 0.05%, 5 g, 10 g, and 15 g tube (as propionate)
Scalp Solution: 0.05%, 25 mL bottle (as propionate)

Fluocinonide

A synthetic fluorinated corticosteroid with enhanced topical activity; should
be stored in tight container at room temperature. Freezing should be avoided.
Fluocinonide’s anti-inflammatory activity is partly through inhibition of the release
of various cytokines.
INDICATIONS/CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS:
See clobetasol
DOSAGE AND ADMINISTRATION:
Apply a thin film to the affected area of the skin or scalp.
A: 2-4x/d
CH: Once a day
PREPARATIONS:
Cream or Ointment: 0.05%, 5 g, 10 g, and 15 g tube

Fluticasone

Fluticasone is a synthetic fluorinated corticosteroid of medium potency for
topical dermatologic use. It is is a white to off-white powder and is insoluble in water.
It should be stored in airtight containers at a temperature not exceeding 30 degrees
and protected from light. Its anti-inflammatory action is similar to fluocinonide and
the other topical corticosteroids.
INDICATIONS:
It is indicated for the relief of the inflammatory and pruritic manifestations of
corticosteroid responsive dermatoses. See clobetasol
CONTRAINDICATIONS: See clobetasol
PRECAUTIONS: See clobetasol
Fluticasone propionate cream:
1. Use with caution in pediatric patients 3 mo of age or older; do not use for
longer than 4 wk.
2. Do not use in pediatric patients below 3 mo of age.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS;
May be absorbed and cause systemic effects when applied to large areas
when the skin is broken; DERMATOLOGIC: skin thinning and atrophy
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DOSAGE AND ADMINISTRATION:
Apply on the affected area.
A: Once daily or 2x/d
CH > 3 mo: 1-2x/d
PREPARATIONS:
Cream: 0.05%, 5 g tube (as propionate)
Ointment: 0.005%, 5 g tube (as propionate)

18.3. ANTISEPTICS

Antiseptics are chemical agents which are applied to living tissues; they inhibit
or kill microorganisms. They have low toxicity for host cells and they can be used
directly on skin, mucous membranes or wounds. Antiseptics are used for hand
washing, pre-operative skin disinfection, mucous membrane disinfection, treating
infected wounds and burns, and treating mouth and throat infections.

ALCOHOL, ETHYL

Ethyl alcohol (ethanol) is colorless, flammable liquid which is miscible in
water at all proportions. It has a wide microbial spectrum and exerts its action by
precipitating bacterial proteins and dissolving membrane lipids. It is effective at
70% concentration, less effective at lower or higher concentration. Ethyl alcohol is
ineffective against spores. It also has anhidrotic, rubefacient, and astringent and
hemostatic properties. Absorption through intact skin is negligible.
INDICATIONS:
1. It is used as an antiseptic on the skin before injection, venipuncture or
surgical procedures.
2. It is used for cooling the skin.
3. It is used to prevent bedsores
4. It is widely used as a solvent and preservative in pharmaceutical
preparations
5. It is an ingredient of several topical preparations
CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTION:
Avoid contact with eyes.
PREGNANCY RISK CATEGORY: C
ADVERSE DRUG REACTIONS:
Increased injury and possible secondary bacterial infection when used in open
lesions
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DRUG INTERACTIONS:
The germicidal activity of chlorhexidine, iodine, iodophors, quaternary
ammonium antiseptics, and hexachlorophene are increased by ethyl alcohol.
DOSAGE AND ADMINISTRATION:
Rub onto skin as necessary.
PREPARATION:
Solution: 95%, for dilution to 70% (with BIR seal)

CHLORHEXIDINE
WARNING
Serious and permanent eye injury on contact with eyes; deafness when
instilled on middle ear through perforated ear drum.
A bisbiguanide, cationic antiseptic. Chlorhexidine gluconate is a clear, colorless
to pale yellow solution. It is bactericidal or bacteriostatic against a wide range of
gram (+) and gram (-) bacteria but is more effective against gram (+) bacteria.
Some species of gram(-) Pseudomonas and Proteus have low susceptibility. It is
ineffective against mycobacteria. Chlorhexidine inhibits some viruses and is active
against some fungi. It is inactive against bacterial spores at room temperature but
sporicidal at 100° C. It acts by disrupting the cytosplasmic membrane especially of
gram (+) bacteria. Its effectiveness is not significantly reduced by the presence of
organic matter such as blood. Chlorhexidine is a persistent antiseptic and stays
on the skin on repeated use giving cumulative antibacterial effect. Chlorhexidine is
poorly absorbed from the gastrointestinal tract and skin. Percutaneous absorption
has been reported in neonates. It should be stored at room temperature away from
moisture and heat.
INDICATIONS:
1. Skin cleanser, surgical hand scrub, pre-operative skin preparation
2. Skin wound cleanser
CONTRAINDICATION:
Hypersensitivity to the drug or any component
PRECAUTIONS:
1. For external use only
2. Avoid contact with eyes, ears, and mouth.
3. Use a sterilized preparation or freshly prepared solution to reduce the risk
of contamination with microorganisms.
4. Do not use in children < 18 yr old.
Should not be used by pregnant and breastfeeding women
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ADVERSE REACTIONS:
Dermatitis and photosensitivity with prolonged, repetitive use.
PREGNANCY RISK CATEGORY: B
DRUG INTERACTIONS:
It is incompatible with potassium iodide, soap, and other anionic materials.
DOSAGE AND ADMINISTRATION:
As a surgical hand scrub: Use about 5 mL of 4% chlorhexidine gluconate
solution on wet hands and forearms and scrub for 3 min (a wet brush may be
used). Pay particular attention to the nails, cuticles, and interdigital spaces. Rinse
thoroughly. Wash for an additional 3 min with 5 mL of solution and rinse under
running water. Dry thoroughly.
As personal hand wash: Place about 5 mL of 4% chlorhexidine gluconate
solution on wet hands and wash in a vigorous manner for 15 sec. Rinse and dry
thoroughly.
As a pre-operative skin preparation: Apply 4% chlorhexidine gluconate solution
liberally to surgical site and swab for at least 2 min. Dry with a sterile towel. Repeat
procedure for an additional 2 min and again dry with a sterile towel.
As a skin wound and general skin cleanser: Rinse area to be cleansed with
water. Apply a minimum amount of the chlorhexidine solution necessary to cover
the skin or wound area and wash gently. Rinse again thoroughly. (Not to be used for
routine cleansing especially if more than superficial layers of skin are involved).
PREPARATIONS:
Solution: 4%, 50 mL and 4 L bottle (as gluconate)

POTASSIUM PERMANGANATE

It is a purple crystalline compound with a metallic sheen. It is soluble in cold
water and freely soluble in boiling water. It decomposes in contact with certain
organic substances.
Potassium permanganate is widely used as a powerful oxidizing agent, but its
activity is reduced in the presence of body fluids. It is an astringent and possesses
antibacterial property. It exerts its action by oxidizing vital microbial constituents.
Potassium permanganate is bactericidal, sporicidal, fungicidal, and virucidal.
However it stains the skin, nails, and clothing. Undissolved crystals can cause
chemical burns; stains may be removed with a weak solution of sodium thiosulfate.
Store granules at room temperature away from heat and moisture.
INDICATIONS:
1. For drying wet wounds
2. As cleansing applications to wounds, ulcers, or abcesses
3. As wet dressings and in baths in eczematous conditions and acute
dermatoses especially where there is secondary infection
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4.
5.

Solutions have also been used in bromhidrosis, in mycotic infections such
as athlete’s foot.
As a mouth wash

PRECAUTIONS:
1. Crystals and concentrated solutions of potassium permanganate are
caustic.
2. Dilute solutions are fairly irritant and stain skin brown.
3. Keep away from eyes.
4. Keep out of reach of children.
PREGNANCY RISK CATEGORY: No data
ADVERSE REACTION:
Skin irritation
DOSAGE AND ADMINISTRATION:
Medication must be dissolved in sterile water prior to use. A lukewarm solution
is helpful in acute weeping and blistering conditions particularly in acute eczema
and fungal infection of the hands and feet.
Prepare a 1% solution from the permanganate crystals: 10 mL of 1% solution
mixed with 800 mL lukewarm water (purplish pink solution) or 3 drops of solution
to 1 drinking cup of water.
Immerse the affected part into the diluted solution for 5-10 min 2x/d then wipe
dry. Nails may be stained brown if the concentration is high.
PREPARATIONS:
Crystals: For solution to 1:1,000-1:20,000 for wounds and ulcers;
1:4,000 for mouthwash and gargle. Must be freshly prepared.

POVIDONE-IODINE

An iodophore, a loose complex of iodine with povidone containing 9-12% of
available iodine calculated with reference to the dried substance. Yellowish- brown
or reddish brown amorphous powder with a slight characteristic odor. It loses not
more than 8% of its weight on drying. Soluble in water and in alcohol; practically
insoluble in acetone. Solutions of povidone-iodine gradually release iodine to exert
an effect against bacteria, fungi, viruses, prozoa, cysts, and spores; povidone iodine is thus less potent than preparations containing free iodine but it is less
toxic. Should be stored in airtight containers and protected from light.
INDICATIONS:
1. Contaminated wounds
2. Pre-operative preparation of the skin and mucous membranes
3. Surgical hand scrub
4. As a mouthwash for oral infections including candidiasis
5. Vaginal infections
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CONTRAINDICATION:
Hypersensitivity to the drug
PRECAUTIONS:
1. Must not be applied to severe burns or large areas of denuded skin
2. Do not use in neonates and pregnant or breast feeding women.
3. Avoid prolonged use in patients with thyroid disorders or those receiving
lithium therapy.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
May produce systemic effects when applied in severe burns and large areas of
denuded skin; METABOLIC: metabolic acidosis, hypernatremia, hypothyroidism in
neonates; RENAL: renal impairment have been reported
DOSAGE AND ADMINISTRATION:
Patient pre-operative skin preparation:
Shave the skin then wet with water.
Apply the surgical skin cleanser, 7.5% ( 1 mL is sufficient to cover an area
of 20-30 square inches), develop lather and scrub thoroughly for about
5 min.
Rinse off using sterile gauze saturated with water.
Paint (10% paint) the area and allow to dry.
Surgical hand scrub:
Wet hands with water.
Pour about 5 mL (1 teaspoonful) of the skin cleanser on the palm of the
hand and spread over both hands.
Scrub thoroughly for about 5 min.
Add a little water and develop copious suds
Rinse thoroughly under running water
Repeat procedure using another 5 mL of the solution.
PREPARATIONS:
Oral Antiseptics: 1%, 60 mL, 120 mL, and 240 mL bottle
Ointment: 10%, 5 g, 15 g, and 30 g tube
Paint: 10%, 10 mL bottle
Solution: 10%, 15 mL, 30 mL, 60 mL, 120 mL, 1 L, and 1 gallon bottle
Surgical Skin Cleanser: 7.5%, 60 mL, 120 mL, 480 mL, 1 L, and 1 gallon
bottle

Alcohol, isopropyl (isopropanol)

Isopropyl alcohol is a volatile, flammable, colorless liquid with a slight odor
resembling that of a mixture of ethanol and acetone. It is miscible with water,
ethyl ether, and ethyl alcohol. It should be stored in a cool, dry well-ventilated
area in tightly sealed containers. It causes protein denaturation, cell lysis, and
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metabolic interruption. It degreases skin. A 70% solution is a most satisfactory
general antiseptic for skin surfaces, however it has no effect on spores and is
poorly effective against viruses and fungi.
INDICATIONS:
See Alcohol, ethyl
PRECAUTIONS:
1. Avoid using in sponge bath in febrile children (may result in significant
absorption).
2. Avoid contact with the eyes, nose, and throat (more irritating than ethyl
alcohol).
3. Avoid prolonged contact (4 h or more).
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Repeated, prolonged skin contact may cause drying, cracking, and eczema
PREPARATION:
Solution: 70%

Aluminum acetate

It is prepared from aluminum sulfate and acetic acid. Aluminum acetate is
a colorless liquid with a slight odor of acetic acid. It has a pH of 1. The acidic
environment is toxic to pathogenic bacteria. It is astringent and antiseptic. Various
preparations containing aluminum acetate have been known as Burrow’s creams,
emulsions, lotions, or solutions.
INDICATION:
Irritating skin conditions
PREPARATION:
Solution: 13% for the preparation of aluminum acetate lotion (0.65%). Must be
freshly prepared.

Hydrogen peroxide

It is a clear, colorless, liquid with bitter taste; miscible with water. Hydrogen
peroxide solution (3%) contains 2.5% to 3.5% weight by weight of hydrogen
peroxide corresponding to about 10x its volume of oxygen. It is decomposed by
organic solvents and in a powerful oxidizing agent. It breaks down into water and
oxygen and therefore does not form any persistent, toxic residual compounds.
Hydrogen peroxide has weak antibacterial activity and is also effective against
viruses including HIV in vitro. It exerts its action by releasing oxygen once in contact
with tissues producing a brief period of antimicrobial action. Activity is reduced in
the presence of organic matter. There is no absorption through intact skin.
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INDICATIONS:
Cleansing of wounds and ulcers
CONTRAINDICATION:
Hypersensitivity to the drug or to any component
PRECAUTIONS:
1. Avoid contact with eyes.
2. Do not inject or instill into closed body cavities for which the released
oxygen has no free exit.
3. Avoid contact with clothing due to its bleaching effects.
PREGNANCY RISK CATEGORY: No data
ADVERSE REACTIONS:
DERMATOLOGIC: irritant, may produce contact dermatitis; ORAL: use of 3%
mouth wash has been reported to cause mouth ulcerations
PREPARATION:
Solution: 3%, 120 mL bottle

Sodium hypochlorite

Dilute sodium hypochlorite solution contains 1% of available chlorine. It
is bactericidal, fungicidal, protozoacidal, virucidal, and slowly sporicidal. Its
antimicrobial activity is rapidly reduced in the presence of organic material. Sodium
hypochlorite is also pH dependent, activity being greater in acid. It exerts its action by
combining with cell membrane proteins to form N-chloro-compounds that interfere
with cellular metabolism. It must be stored away from acids at a temperature not
exceeding 20 degrees and protected from light.
INDICATION:
Irrigating fluid for the cleansing and disinfecting of contaminated wounds
PRECAUTION:
Sodium hypochlorite solutions should not be mixed with solutions of strong acids
or ammonia; the subsequent reactions release chlorine gas and tosylchloramide
sodium gas, respectively.
PREGNANCY RISK CATEGORY: No data
ADVERSE REACTIONS:
RESPIRATORY: inhalation of hypoclorous fumes may cause severe respiratory
tract irritation and pulmonary edema; DERMATOLOGIC: skin irritation
PREPARATION:
Solution: 0.5% available chlorine for further dilution for skin and wound
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18.4. KERATOLYIC AGENTS
BENZOIC ACID + SALICYLIC ACID

See Benzoic acid + Salicylic acid in Section 18.1.2 Antifungals

PREPARATIONS:
Ointment: 6% benzoic acid + 3% salicylic acid, 15 g and 30 g tube

BENZOYL PEROXIDE

An antibacterial agent active against Propionebacterium acnes. It is an oxidizing
agent, making it keratolytic and comedolytic (reduces the number of comedones).
Benzoyl peroxide is a strong free radical source containing more than 4.9% active
oxygen which oxidizes bacterial proteins in sebaceous glands, decreasing the
number of anaerobic bacteria. It reduces free fatty acid content in sebum with mild
desquamation (drying and peeling activity).
Benzoyl peroxide is absorbed on the skin where it is metabolized to benzoic
acid and then excreted as benzoate in the urine. There is no evidence of systemic
toxicity caused by benzoyl peroxide in humans. Should be stored away from heat
and direct light. Protect from freezing.
INDICATION:
Acne vulgaris
CONTRAINDICATION:
Hypersensitivity to the drug or to any component
PRECAUTIONS:
1. Keep away from the eyes, lips, or on mucous membranes.
2. Do not use in pregnant and breastfeeding women.
3. Do not use in children < 12 yr old.
4. Do not use when the following medical problems is also present: seborrheic
dermatitis, eczema or on red, raw skin, including sunburned skin.
5. Avoid contact with colored material including hair and fabric as benzoyl
peroxide will cause bleaching or discoloration.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: allergic contact dermatitis, excessive erythema, and
peeling
DOSAGE AND ADMINISTRATION:
Cleansing Lotion: Wash the affected areas once a day during first the week,
and 2x/d thereafter as tolerated. Wet skin areas to be treated; apply lotion, work to
full lather; rinse thoroughly and pat dry.
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Cream or Gel: A and CH 12 yr or older, use in the affected area(s) of the skin
once daily or 2x/d. Avoid washing the areas for at least 1 h after application.
PREPARATIONS:
Cream: 4%, 40 g tube
Gel: 5%, 10 g, 15 g, 40 g, and 60 g tube or bottle
10%, 10 g, 40 g, and 60 g tube or bottle
Lotion: 5%, 30 mL and 120 mL bottle

COAL TAR
WARNING
May develop skin cancer in anogenital region when applied topically in
this area.
Coal tar is obtained by destructive distillation of bituminous coal at 1,000°C.
It is a cytostatic agent. Study showed daily application of 5% coal tar caused an
initial transient epidermal hyperplasia followed by a reduction in viable epidermal
thickness. Coal tar also possesses photosensitizing action. Should be stored in
tight or well-closed containers and protected from freezing. Its viscosity gradually
increases on exposure to air, and burns in air with a luminous flame.
INDICATIONS:
Dandruff, seborrheic dermatitis, psoriasis
CONTRAINDICATIONS:
1. Inflamed, broken or infected skin
2. Hypersensitivity to coal tar or any component
PRECAUTIONS:
1. Protect skin from sunlight to reduce photosensitivity reactions.
2. Avoid exposure to direct sunlight or sunlamps for 24-72 h following
application
3. Do not use in pregnant or nursing women or in children < 2 yr old
4. Avoid concomitant use of drugs with phototoxic and/or photoactivating
potentials such as tetracycline and topical retinoic acid.
5. Avoid contact with skin, hair, and fabrics to prevent discoloration.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
DERMATOLOGIC: skin irritation, acneiform eruption, photosensitivity reaction;
Tar is also carcinogenic to normal scrotal skin
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DOSAGE AND ADMINISTRATION:
Scalp: Apply to wet hair while massaging scalp and adjacent areas. Rinse and
repeat
Skin: Apply overnight and wash off in the morning
PREPARATION:
Shampoo: 2.5%, 130 mL bottle

SALICYLIC ACID
WARNING
Salicylism and death have occurred following topical application of the
drug.
Salicylic acid was chemically synthesized in 1860 and has been extensively
used in dermatologic therapy as a keratolytic agent. It possesses antifungal and
antimicrobial properties. It is a white powder which is soluble in alcohol and slightly
soluble in water. In low concentrations (<3%) the drug has keratoplastic activity (i.e.,
correction of abnormal keratinization) and in higher concentrations (3-6%) the drug
has keratolytic activity (i.e., causes peeling of the skin). In concentrations greater
than 6%, it can be destructive to tissues. The drug may solubilize cell surface
proteins that keep the stratum corneum intact, thereby resulting in desquamation
of keratotic debris.
It is absorbed percutaneously (also enhances percutaneous absorption of
corticosteroids), distributed in the extracellular space with maximum plasma level
occurring within 6-12 h after application; 50-80% is bound to albumin. It should be
stored in well-closed containers at 15-30° C.
INDICATIONS:
1. Seborrheic dermatitis of the body and scalp
2. Psoriasis of the body and scalp
3. Dandruff and other scaling dermatoses
4. Common and plantar warts, corns and calluses, localized hyperkeratosis
such as occurs in palms and soles
CONTRAINDICATION:
Hypersensitivity to salicylic acid or any component
PRECAUTIONS:
1. Avoid contact with eyes and mucous membranes, broken or inflammed
skin
2. Exercise care when using the drug in the extremities of diabetics or patients
with peripheral vascular disease.
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3.
4.

Do not apply in moles, birthmark, warts with hair growing from them, genital
warts, or warts in the face and mucous membrane
Avoid use in children and in pregnant or lactating women

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: local irritation, acute inflammation and even ulceration with
use of high concentrations of salicylic acid, urticarial, anaphylactic and erythema
multiforme reactions;
Salicylism especially in children and when used in large areas of the body.
DOSAGE AND ADMINISTRATION:
Apply once daily or 2x/d
PREPARATIONS:
Solution: 5%, 30 mL and 60 mL bottle
10%, 15 mL, 30 mL and 120 mL bottle
17%, 13.3 mL bottle

Dithranol

Dithranol is a yellow to yellowish-brown, odorless, crystalline powder, practically
insoluble in water but slightly soluble in alcohol, in ether, and in glacial acetic acid.
It is an antimitotic medicine which works by inhibiting the process of cell production
in the skin. It is the excessive cell production in conditions such as psoriasis that
cause the thickening and scaling of the skin.
INDICATIONS:
Subacute and chronic psoriasis
CONTRAINDICATIONS:
1. Acute or pustular psoriasis
2. Inflamed skin
PRECAUTIONS:
1. Avoid contact with the eyes and mucous membranes.
2. Avoid contact with normal skin, hair, or clothing.
3. Do not use on the face, skin flexures, and genitals.
PREGNANCY RISK CATEGORY: No data
ADVERSE REACTION:
DERMATOLOGIC: Burning sensation especially on perilesional skin
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DOSAGE AND ADMINISTRATION:
Apply preparation on lesions only. Start with an ointment or paste containing
0.1% dithranol (0.05% in very fair patients). Leave on the skin for a few hours.
Gradually increase the strength as necessary to 0.5%, occasionally to 1%, and
the duration of contact extended to overnight periods or longer. If irritation occurs,
reduce concentration and frequency of application. Treatment may be stopped if
necessary. Take a bath or shower after each treatment to remove any residual
dithranol.
PREPARATIONS:
Ointment: 0.1%-2%, 50 g tube

Silver nitrate
WARNING
Methemoglobinemia may occur if nitrate is reduced to nitrite which is
easily absorbed.
Silver nitrate is a colorless or white crystal which is very soluble in water,
soluble in alcohol and slightly soluble in ether. In the presence of organic matter,
it becomes gray or grayish-black when exposed to light. It is caustic and destroys
tissues at the site of application. It has astringent and antiseptic actions, strongly
bactericidal even against Pseudomonas aeruginosa. It causes rapid resolution
of weeping and control of superficial infection often by resistant organisms. Its
solutions in water have a pH of about 5.5. Silver nitrate solutions must be stored in
airtight containers and protected from light.
INDICATIONS:
1. Warts and other small skin growths
2. Severe burns to reduce infection
3. Prophylaxis of opthalmia neonatorum
CONTRAINDICATION:
Hypersensitivity to silver nitrate or to any component
PRECAUTIONS:
1. Avoid contact with eyes or mucous membranes.
2. Avoid prolonged use in mucous surfaces and open wounds.
3. Avoid using high concentration of the solution/stick in infants.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: local irritation, argyria on prolonged use in mucous surfaces
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and open wounds; OCULAR: mild conjunctivitis in infants given silver nitrate eye
drops; HEMATOLOGIC: methemoglobinemia
DOSAGE AND ADMINISTRATION:
Stick: Apply once; repeat at intervals of several d until the base is dry
Solution: Apply 1-2 drops once daily
PREPARATIONS:
Solution: 0.5%
Stick: 95%

18.5 ANTI-PSORIASIS

Psoriasis is one of the most common chronic dermatoses, and is characterized
by epidermal thickening and scaling. Various biological events may trigger psoriasis,
such as streptococcal and/or viral infection, an emotional crisis, or pregnancy.
Occasionally psoriasis may be provoked or exacerbated by drugs such as ACE
inhibitors, beta-adrenoreceptor antagonists (beta-blockers), chloroquine, lithium,
and non-steroidal anti-inflammatory drugs. The most common form of the condition
is psoriasis vulgaris (chronic plaque psoriasis) affecting extensor surfaces of the
limbs and scalp. Guttate psoriasis, is the form seen in children and is often caused
by streptococcal infection. Lesions may disappear following antibiotic treatment.
The condition may resolve spontaneously but more commonly transforms into
chronic plaque psoriasis. No treatment is known to assure remission, although
sunlight often clears lesions.

COAL TAR

See Coal Tar in Section 18.4 Keratolytic Agents

PREPARATIONS:
Shampoo: 2.5%, 130 mL
Gel: 7.5%, 100 g tube

SALICYLIC ACID

See Salicylic Acid in Section 18.4 Keratolytic Agents

PREPARATIONS:
Solution: 5%, 30 mL and 60 mL bottle

Calcitriol

It is a synthetic vitamin D analog. Vit D is important for the absorption of
calcium from the gastrointestinal tract and its utilization in the body. Calcitriol
inhibits proliferation and promotes differentiation of keratinocytes which leads to
normalization of the epidermal cells. It has a slow onset of action and effects may
not be seen until after 6-8 wk of exposure to the drug. There is some absorption of
calcitriol through the skin and excessive use of the ointment can lead to systemic
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side effects, such as increase in urine and serum calcium levels.
INDICATIONS:
Treatment of mild to moderately severe plaque psoriasis (psoriasis vulgaris)
with up to 35% body surface involvement
CONTRAINDICATIONS:
1. Calcium metabolism disorders
2. Generalized pustular or erythrodermic exfoliative psoriasis
3. (enhanced risk of hypercalcemia)
4. Hypersensitivity to the active substance or to any of the excipients
PRECAUTIONS:
1. Avoid contact with eyes.
2. Apply the drug after UVA exposure to prevent inactivation.
3. Avoid application to large areas (not more than 35% of body surface) of
the body or occluded areas.
4. Wash hands thoroughly after application to avoid unintentional transfer to
other non-lesional areas.
5. Do not use in children, pregnant and breastfeeding.
6. Discontinue drug in case of severe irritation or contact allergy.
7. Do not add substances which stimulate the absorption of calcium.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
DERMATOLOGIC: local skin reactions (itching, erythema, burning, paresthesia,
dermatitis); METABOLIC: hypercalcemia (if used on large or occluded areas of the
body)
DOSAGE AND ADMINISTRATION:
Apply to the psoriasis affected areas: 2x/d, once in the morning and once in the
evening before retiring and after washing.
Do not use more than 30 grams of ointment per day. Do not use for more than
6 wk.
PREPARATION:
Ointment: 3 mcg/g, 30 gram tube

18.6 EMOLLIENT

Emollients are skin softeners. They are fatty or oily substances that soothe,
smooth, and hydrate the skin and mucous membranes and are indicated for all
dry or scaling disorders. Their effects are short-lived and they should be applied
frequently even after improvement occurs.
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Petrolatum/Petroleum

It is a colorless to yellowish-white hydrocarbon mixture obtained by fractional
distillation of petroleum. In its jellylike semisolid form (known as petroleum jelly) it
is used for lubrication purposes and for preparing medicinal ointments. Petrolatum
is transparent in thin layers and is free or practically free from odor. It is insoluble
in water, practically insoluble in cold or hot alcohol but freely soluble in benzene,
soluble in ether, in petroleum spirit, and in most fixed and volatile oils. It is not
readily absorbed by the skin.
INDICATIONS:
1. It is used as an ointment base and as an emollient in management of skin
disorders, e.g., inflammatory psoriasis and plaque psoriasis of palms and
soles.
2. Dry and eczematous disorders
3. Eradication of pubic lice from the eyelashes
4. Wound healing (sterile dressings containing soft paraffin).
CONTRAINDICATION:
Hypersensitivity to the substance
ADVERSE REACTIONS:
DERMATOLOGIC: sensitivity reactions and acne, burns to scalp, face, and
hands
DOSAGE AND ADMINISTRATION:
Apply a thin film on the affected area.
PREPARATIONS:
Jelly: USP grade, 25 g, 100 g, and 200 g jar

REFERENCES
1. Akapulko Primer, NIRPROMP, PCHRD,DOST, 1994
2. Am J Infection Control, Aug 21(4):205-9, 1993
3. British National Formulary, June 2, 2005

885

4. Goodman and Gilman,eds. Pharmacological Basis of Therapeutics 10th edition,
2001
5. Goodman and Gilman, eds. Pharmacological Basis of Therapeutics, 3rd
edition,1965
6. Katzung,Bertram G, Basic and Clinical Pharmacology, 8th edition, 2000
7. Martindale, The Complete Drug Reference, 2005
8. Martindale, The Complete Drug Reference, 32nd edition, 1999
9. Merck Index, 11th edition, 1989
10. Quisumbing, Eduardo Dr, Medicinal Plants of the Philippines, pp 377-379,
1978
11. MIMS Dermatology Guide, 2004
12. Physicians Drug Reference, 2005
13. Pub Med, Clinical Therap, July-Aug.19(4):710-9
14. Pub Med, J. Med Assoc. Thai, Aug. 86 Suppl. 3:S531-6, 2003
15. Thomson Micromedex, Drug Information for the Health Care Professional, 24th
edition, 2004
16. WHO Model Formulary, 2004
17. http://ptcl.Chem.ox.ac.uk/MSDS/ET/ethyl alcohol.html,Aug 9,2004
18. http://dermnetnz.org/treatments/antiseptics.html, Aug, 2005
19. www.nlm.nih.gov/medline plus/druginfo/medmaster/a682799.html
20. www.rxlist.com/cgi/gheneric/clobet.htm
21. http://uspdi.micromedex.com
22. http://www.gsk.com.hk/enq/products/prescription_product_overview.asp
23. www.umm.edu/altmed/consDrugs/Betamethasone.html
24. www.umm.edu/altmed/consLookups/Drugs_c.html#letC
25. http://www.cancernutritioncenter.com/selenium-sulfide.htm,June 10, 2005
26. http://www.elephantcare.org/Drugs/sodiumth.htm, May 19, 2005

886

19.0 OPHTHALMOLOGICAL PREPARATIONS
Ophthalmological preparations are sterile, but once they are opened, they
have the potential to be contaminated. It is therefore advised not to let dropper tips
touch any surface.
The maximum volume accommodated by the lids is 30 µl, and the usual drop
size of a standard eye drop bottle is 20 µl which will stimulate reflex tearing for
5 min. Only one drop should be placed in the eye at a time because by sheer
volume, it will just spill over; 5 min should be the interval between 2 consecutive
eye drops.
Although ointments have a longer duration of action (2-4 h) than drops (20-30
min), some patients cannot tolerate ointments because of the visual blur and the
deposition on the eyelids with subsequent unacceptable cosmetic appearance and
discomfort. It is therefore advisable to prescribe drops during daytime and ointments
at night. Moreover, if necessary, drops should precede ointments because the latter
will effectively impede the absorption of the former.
Topical drugs exert their effect by absorption via the cornea and conjunctival
vessels. Excess drug is cleared via the lacrimal apparatus through the nasal
mucosa and the nasopharynx. Ophthalmological preparations through these
latter two routes find their way to the circulation and exert their systemic effects.
Therefore, it is advisable to instruct patients on manual nasolacrimal occlusion and
eyelid closure for 1 to 2 min to decrease systemic absorption.

19.1 ADJUVANT TO SURGERY
Intraocular Irrigating Solution (balanced salt solution)
INDICATION:
Solution isotonic to the tissues of the eye is used for intraocular surgeries of
the anterior chamber (e.g., cataract and glaucoma surgeries) and vitreous cavity
(e.g., vitrectomy).
CONTRAINDICATIONS: None
PRECAUTION:
Use only clear solutions.
PREPARATIONS:
Solution: 150 mL, 250 mL and 500 mL bottle
Composition:
Sodium chloride				
0.64%
Sodium acetate				
0.39%
Sodium citrate				
0.17%
Potassium chloride				
0.075%
Calcium chloride				
0.048%
Magnesium chloride hexahydrate		
0.03%
IV Water for injection to make		
100%
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19.2 ANTI-INFECTIVE AGENTS

Indiscriminate use of broad spectrum antibiotics or their use for excessively
long periods of time promotes the emergence of resistant organisms, produces toxic
eye reactions and imposes unnecessary expense on the patient. Some antibiotic
preparations are combined with steroids and the usual precautions should be taken
(See Steroidal Agents in Section 19.3. Anti-Inflammatory).
For maximal effect on ocular and periocular tissues, the properly dosaged and
diluted IV antibiotic preparations may also be injected through the following routes:
subconjunctival, intracameral, intravitreal, and retrobulbar areas.

CHLORAMPHENICOL

Chloramphenicol is a broad-spectrum bacteriostatic antibiotic active
against most gram-positive, gram-negative bacteria, and anaerobic organisms.
Increasingly, however, resistance of gram-positive and gram-negative organisms
is gaining clinical significance. Up to 50% of hospital strains of staphylococci are
resistant.
Because of its high lipid solubility, it achieves good therapeutic levels in
the aqueous humor. No route of administration can achieve good levels in the
vitreous.
See also Section 3.1.5 Chloramphenicol
INDICATIONS:
Treatment of superficial infections of the eye caused by susceptible bacteria.
It should be used only when potentially less toxic drugs are ineffective or
contraindicated
CONTRAINDICATIONS: None
PRECAUTIONS:
Prolonged use may result in overgrowth of non-susceptible organisms including
fungi. If superinfections occur, the drug should be discontinued and appropriate
therapy instituted.
The possibility of systemic absorption following ophthalmic application should
be considered.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
Local drug toxicity is negligible and true allergic reactions are rare.
OPHTHALMOLOGIC: transient burning or stinging; hypersensitivity or inflammatory
reactions including contact conjunctivitis, itching, and burning sensation; SYSTEMIC:
digital paresthesia, “gray syndrome” in premature neonates, angioneurotic edema,
urticaria, and vesicular and/or maculopapular rash in patients sensitive to the drug,
very rarely dose-related bone marrow depression (aplastic anemia, hypoplastic
anemia, thrombo- and granulocytic anemia after prolonged application)
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DOSAGE AND ADMINISTRATION:
Eye drops: Instill q6h or hourly in severe cases
Ointment: Apply 2-3x/d
Treatment should be continued for at least 48 h after the eye appears normal.
PREPARATIONS:
Eye Ointment: 1%, 2 g, 3.5 g and 4 g tube
Eye Drops Solution: 0.5%, 5 mL, 7.5 mL and 10 mL bottle
1%, 5 mL, 7.5 mL and 10 mL bottle

ERYTHROMYCIN

A macrolide antibiotic, erythromycin is most effective against gram-positive
cocci (Staphylococci and Streptococci) and gram-positive bacilli. It is also effective
against some gram-negative cocci (Neisseria), some gram-negative bacilli including
some strains of Haemophilus influenzae and Moraxella lacunata, Chlamydiae and
Treponema. Highly recommended for prevention of neonatal ophthalmia.
Topical application of erythromycin probably does not produce significant
antibacterial concentration in deep layers of the cornea or in the aqueous humor.
See also Section 3.1.8 Macrolides
INDICATIONS:
1. Treatment of superficial infections of the eye involving the conjunctivae
and/or cornea caused by susceptible organisms
2. Adjunct to oral anti-infective therapy of Chlamydial infections (trachoma
and inclusion conjunctivitis); topical anti-infective therapy alone is usually
inadequate.
3. Prophylaxis of ophthalmia neonatorum from both gonococci and
Chlamydia
CONTRAINDICATIONS: None
PREGNANCY RISK CATEGORY: B
DOSAGE AND ADMINISTRATION:
For bacterial ophthalmic infections: apply to the infected eye one or more times
daily.
For chlamydial ophthalmic infections: apply to each eye 2 times daily for 2 mo or
2 times daily for the first 5 d of each month for 6 mo.
For prophylaxis of ophthalmia neonatorum: apply 1 cm ribbon of 0.5% ointment
into each lower conjunctival sac immediately after birth then gently massage
the closed eyelids to spread the ointment. Erythromycin prophylaxis should not
be delayed more than 1 h after delivery since delayed application may reduce
efficacy. Ideally, a new tube or a single-use container of erythromycin ointment
should be used for each neonate.
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PREPARATIONS:
Eye ointment: 0.5%, 3.5 g and 5.0 g tube

GENTAMICIN

Bactericidal for gram-negative aerobic organisms through bacterial ribosomal
inhibition. After topical application, much of this drug is bound to the iris and
choroidal pigment epithelium thus reducing its bioavailability.
See Gentamicin in Section. 3.1.1 Aminoglycosides
INDICATIONS:
Treatment of superficial infections of the eye caused by susceptible bacteria,
such as Pseudomonas aeruginosa, Escherichia coli, Enterobacter, Klebsiella,
Proteus, and Serratia marsescens.
CONTRAINDICATIONS: None
PRECAUTION and ADVERSE REACTIONS:
May cause reversible superficial punctate keratitis and conjunctivitis with
prolonged use.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: low order of toxicity in topical application to the
eye although inert ingredients in commercial preparations mat cause allergic
contact dermatitis, transient irritation, burning or stinging sensation, and rarely
pseudomembranous conjunctivitis
DOSAGE AND ADMINISTRATION:
Ointment: Apply 2-3x/d
Drops: Instill 1 drop q1-4h depending on the severity of infection
PREPARATIONS: (as sulfate)
Eye Ointment: 0.3%, 3 g, 3.5 g and 5 g tube
0.5%, 3 g and 5 g tube
Eye Drops Solution: 0.3%, 5 mL bottle
0.5%, 5 mL bottle

Aciclovir

Aciclovir is a purine analog, which is the first of second generation antivirals
possessing specificity of action. The ophthalmic preparation is used for local
treatment of Herpes simplex keratoconjunctivitis (types 1 and 2) and varicellazoster viral infection. It is a highly effective viral DNA polymerase inhibitor in
affected cells and is virtually inactive in normal tissues. Resistance to this agent
has been reported.
See Aciclovir in Section 3.4 Antivirals
INDICATIONS:
1. Local treatment of Herpes Simplex keratoconjunctivitis (types 1 and 2)
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2. Varicella-zoster infections affecting the eyes
CONTRAINDICATIONS:
Contraindicated in patients known to be hypersensitive to aciclovir.
ADVERSE REACTIONS:
OPHTHALMOLOGIC: transient mild stinging immediately after topical
application, superficial punctate keratopathy, local irritation and inflammation have
been reported
DOSAGE AND ADMINISTRATION:
Apply adequately to cover all lesions 5 times daily for 14 days; therapy should
be started as early as possible following onset of signs and symptoms.
PREPARATION:
 Eye Ointment: 3%, 4.5 g tube

Framycetin

An aminoglycoside closely related to the neomycin group; bactericidal and
active against a wide variety of both gram-positive and gram-negative bacteria
commonly found in superficial eye infections (Staphylococci, Pseudomonas
aeruginosa, coliforms, and Pneumococci).
INDICATIONS:
Treatment of local eye infections (conjunctivitis, blepharitis) due to susceptible
organisms; corneal abrasions, ulcers and burns
PRECAUTION:
Allergy to neomycin and other Streptomyces-derived antibiotics
ADVERSE REACTION:
LOCAL: rare allergic reactions
DOSAGE AND ADMINISTRATION:
Instill 1 drop 3-4x/d.
PREPARATIONS:
Eye Drops Solution: 0.5%, 2.5 mL and 5 mL bottle (as sulfate)

Fusidate sodium (fusidic acid)

An antibiotic derived from Fusidium coccineum the active ingredient of which
is fusidic acid that belongs to the fusidane group of antibiotics; it inhibits protein
synthesis in bacteria; active against a wide range of gram-positive organisms,
particularly Staphylococcus, and some gram-negative organisms; no known crossresistance with other antibiotics; stable to bacterial beta-lactamases; penetrates
well into the aqueous humor.
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INDICATIONS:
Bacterial infections of the eye caused by susceptible organisms in conjunctivitis,
blepharitis, sty, keratitis and dacryocystitis; diseases caused by Staphylococcus,
Streptococcus, Pneumococcus, Neisseria, Haemophilus, Moraxella and
Corynebacterium.
CONTRAINDICATION:
Known hypersensitivity to any of the constituents.
PRECAUTION:
Should not be applied when wearing contact lenses.
PREGNANCY RISK CATEGORY:
There are no adequate and well-controlled studies in pregnant women. Fusidic
acid crosses the placenta.
ADVERSE REACTION:
OPHTHALMOLOGIC: transient stinging
DOSAGE AND ADMINISTRATION:
Instill 1 drop in conjunctival sac q12h.
PREPARATION:
Eye Drops Suspension: 1%, 5 g tube (as sulfate)

Ganciclovir

This agent is a purine analog much like aciclovir but differs from aciclovir by
an additional hydroxymethyl group on the side chain and has a wider spectrum of
activity: herpes simplex types 1 and 2; herpes varicella-zoster virus, and EpsteinBarr virus. Ganciclovir inhibits viral DNA synthesis by competitive inhibition of viral
DNA polymerase and is incorporated into viral DNA as DNA chain terminator. It is
30 times more effective than aciclovir against cytomegalovirus. As with aciclovir,
resistance to this drug has been reported.
INDICATIONS:
Inflammation of the cornea or the conjunctiva due to the herpes simplex virus
(herpetic keratitis)
CONTRAINDICATIONS:
Contraindicated in patients known to be hypersensitive to ganciclovir.
PRECAUTIONS:
This drug has the potential to cause cancer and birth defects. It may also inhibit
sperm production, which may be temporary or permanent, and may suppress
fertility in women. These effects are unlikely following instillation of the medicine
into the eye, but for these reasons, this medicine is only used when the benefits of
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treatment outweigh the risks.
1. Should not be used if allergic to acyclovir
2. Safety during pregnancy and breastfeeding has not been established. It
should only be used when the benefits to the mother outweigh the risks to
the unborn baby.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: keratitis punctata, burning or stinging sensation, visual
disturbances after topical application
DOSAGE AND ADMINISTRATION:
Apply 5x/d.
PREPARATION:
Eye Gel: 0.15%, 5 g tube

Ofloxacin

Ofloxacin is one of the 4-quinolones, which are structurally related to nalidixic
acid and are bactericidal to a large number of gram-positive and gram-negative
organisms through inhibition of DNA gyrase.
INDICATIONS:
Staphyloccocus aureus, H. influenzae, Pseudomonas aeruginosa, E. coli,
Klebsiella and other Enterobacteriaceae, anaerobes and Legionella. They are also
highly effective against Neisseria gonorrhea and Chlamydia trachomatis.
CONTRAINDICATIONS: None
PREGNANCY RISK CATEGORY: C
ADVERSE REACTION:
OPHTHALMOLOGIC: occasional transient burning sensation
PREPARATION:
Eye ointment: 0.3%, 3.5 g tube
Eye drops solution: 0.3%, 5 mL bottle

Oxytetracycline

This drug is bacteriostatic with a broad spectrum of activity against gramnegative and gram-positive bacteria and is active against Rickettsia, Chlamydia,
Mycoplasma, and spirochetes; notably inactive against Pseudomonas aeruginosa,
Enterobacteriaceae, fungi and viruses. They penetrate ocular tissues better than
other ani-infectives because of their high lipid solubility.
See Section 3.1.13 Tetracyclines
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INDICATIONS:
1. Treatment of eye infections caused by susceptible bacteria
2. Adjunct to oral anti-infective therapy in the treatment of trachoma and
inclusion conjunctivitis; topical anti-infective therapy alone is usually
inadequate.
3. Prophylaxis of ophthalmia neonatorum from both gonococci and
chlamydiae
CONTRAINDICATIONS/PRECAUTIONS:
Serious dental and skeletal effects have occurred following use of tetracyclines
in children < 8 yr old. Although these effects have not been reported following
topical application of tetracyclines, and are unlikely because of the low doses used
topically, the possibility that these could occur should be considered.
PREGNANCY RISK CATEGORY: D
ADVERSE REACTIONS:
Tetracyclines appear to have a low order of toxicity and a low index of
sensitization when applied topically to the eye.
DOSAGE AND ADMINISTRATION:
For bacterial ophthalmic infections: apply q 2-12h
For chlamydial ophthalmic infections: apply onto each eye 2-4x/d, in conjunction
with oral anti-infective therapy for at least 3 wk; or 2x/d for 2 mo or 2x/d for the
first 5 d of each mo for 6 mo
For prophylaxis of ophthalmia neonatorum: apply into each lower conjunctival 1
- 2 cm ribbon of 1% ointment immediately after birth. Eyelids are then massaged
gently to spread ointment. The ointment should not be flushed following application. Tetracycline prophylaxis should be performed no later then 1 h after delivery
since delayed administration may reduce efficacy. Ideally, a new tube of tetracycline or single-container should be used for each neonate.
PREPARATION:
Eye Ointment: 0.5%, 3.5 g tube (as hydrochloride)

 Povidone-iodine

Topical povidone iodine is an epitheliolytic agent causing destruction of corneal
epithelium and most effective against necrotic epithelium. It does not remove
viruses or enter live cells. Cocaine inactivates this agent; therefore, should not be
used for corneal anesthesia.
INDICATIONS:
Superficial dendritic forms of herpes simplex keratitis when aciclovir and
ganciclovir are not available. Used for preoperative preparations of the conjunctiva
and periocular skin.
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ADVERSE REACTIONS:
OPHTHALMOLOGIC: pain and conjunctival chemosis
DOSAGE AND ADMINISTRATION:
Instilled to the eye through an applicator; scrubbing with a cotton-tipped
applicator hastens the removal of the epithelium.
PREPARATION:
Eye Drops Solution: 2% and 5%

Sulfacetamide

A sulfonamide antibiotic which is usually bacteriostatic; however, in high
concentrations, it may be bactericidal. It interferes with the utilization of paraaminobenzoic acid by bacteria, thus inhibiting the biosynthesis of folic acid, which
is essential for growth of susceptible organisms. The antibacterial activity of
sulfacetamide is decreased in the presence of blood or purulent exudates which
contain para-aminobenzoic acid. It has a broad antibacterial spectrum against
gram-positive and gram-negative organisms. Sulfonamides do not appear to be
appreciably absorbed from mucous membranes. It has generally been replaced by
other antibacterials in the treatment of major infections; though it is still of value in
minor ocular infections.
INDICATIONS:
Treatment of conjunctivitis, and other superficial infections of the eye caused
by susceptible organisms, such as Chlamydia trachomatis, S. pyogenes and S.
pneumoniae, H. influenzae, and some strains of Bacillus anthracis.
Prevention of infections after corneal abrasions or removal of corneal foreign
bodies.
Adjunct to oral sulfonamide or oral tetracycline in the treatment of trachoma
and inclusion conjunctivitis.
CONTRAINDICATIONS AND PRECAUTIONS:
The possibility of adverse reactions with topical sulfa associated with previous
systemic use of sulfonamide should be considered. When hypersensitivity reactions
occur, therapy should be discontinued immediately.
Safety and effectiveness of topical application for infants and pregnant and
lactating women.
Sulfonamides should not be used with preparations containing silver.
Precipitation into crystals may occur especially when zinc sulfate is added.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: local irritation, transient burning or stinging, drug
crystallization and concretions, transient myopia due to edema of the ciliary body
with concomitant ocular relaxation; SYSTEMIC: Stevens-Johnson syndrome
895

has occurred with topical application of sulfonamides in patients who have been
sensitized by systemic sulfa
DOSAGE AND ADMINISTRATION:
Ointment: apply 2-3x/d
Solution: instill 1 drop 4x/d
For the treatment of trachoma: 1 drop q2h in conjunction with systemic sulfonamide or tetracycline; or apply 2x/d for 2 mo, or 2x/d for the first 5 d of each mo
for 6 mo.
PREPARATIONS:
Eye Drops Solution (as sodium salt): 10%, 5 mL 10 mL and 15 mL bottle
15%, 15 mL bottle

Sulfacetamide + prednisolone

See Sulfacetamide in Section 19 Ophthalmological Preparations; Section 14.1
Prednisolone (Corticosteroids), and Section 19.3.1 (Steroidal anti-Inflammatory)
INDICATIONS:
For ocular inflammations responsive to steroids and where superficial bacterial
infection exists or there is a risk for bacterial infections due to susceptible organisms.
Also for chronic anterior uveitis and corneal injury due to radiation, thermal and
chemical burns.
CONTRAINDICATIONS:
Epithelial herpes simplex keratitis, vaccinia, varicella, and other diseases of
the cornea and conjunctivae.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Ointment: Apply 3x/d
Solution: Instill 2-3 drops q2-4h
PREPARATIONS:
Eye Drops Suspension: 10% sulfacetamide + 0.25% prednisolone (as acetate), 5
mL bottle
Eye Ointment: 10% sulfacetamide + 0.25% prednisolone (as acetate ), 3.5 g tube

Tobramycin

An aminoglycoside; bactericidal against gram-negative organisms (including
P. aeruginosa) and Staphylococcus aureus; inactive against Chlamydia, fungi,
viruses, and anaerobic bacteria. Unlike gentamicin, tobramycin has poor activity
against Enteroccocus and Mycobacterium.
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INDICATION:
Treatment of superficial infections of the eye caused by susceptible
organisms.
CONTRAINDICATIONS/PRECAUTIONS:
Serious adverse reactions including ototoxicity and nephrotoxicity have
occurred in patients receiving systemic tobramycin therapy. Although these effects
have not been reported to date following topical use of tobramycin, the possibility
of cumulative toxicity should be considered. If tobramycin is administered topically
in conjunction with systemic aminoglycoside therapy, serum aminoglycoside
concentrations should be monitored.
Tobramycin ophthalmic ointment and solution are contraindicated in patients
who are hypersensitive to the drug or any ingredients in the formulation. Crossallergenicity among the aminoglycosides has been demonstrated.
The ophthalmic solution is not for injection and should not be injected
subconjunctivally or directly into the anterior chamber of the eye but should be
applied topically.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: low order of toxicity when applied topically to the eye;
SYSTEMIC: sensitization to the drug may occasionally result
DOSAGE AND ADMINISTRATION:
For mild to moderate infections: apply ointment 3x/d or instill eye drops 1 drop
q4h
For severe infections, including Pseudomonas aeruginosa: apply ointment q3-4h
or 1 drop of the solution q 30-60 min
PREPARATIONS:
Eye Drops Solution: 0.3%, 5 mL bottle
Eye Ointment: 0.3 %, 3.5 g tube

Tobramycin + dexamethasone

See tobramycin (preceding section); Dexamethasone Section
(Corticosteroids) and Section 19.3.1 (Steroidal Anti-Inflammatory)

14.1

INDICATION:
Local treatment of infections due to susceptible organisms with severe
inflammation.
CONTRAINDICATIONS:
Epithelial herpes simplex keratitis, vaccinia, varicella, and other diseases of
the cornea and conjunctivae.
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PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: localized toxicity in hypersensitivity reactions including
lid itching and swelling, conjunctival erythema and secondary infection
DOSAGE AND ADMINISTRATION:
Eye Drops: Instill 1-2 drops q4-6h
Eye Ointment: Apply 1-1.5 cm 3-4x/d
PREPARATIONS:
Eye Drops Suspension: 0.3% tobramycin + 0.1% dexamethasone, 5 mL bottle
Eye Ointment: 0.3% tobramycin + 0.1% dexamethasone, 3.5 g tube

Trifluridine

Trifluridine is a thymidine analog which is tri-fluorinated in its pyrimidine base.
It inhibits viral DNA polymerase and incorporates itself into its DNA.
INDICATIONS:
Very effective against herpes simplex virus types 1 and 2, and vaccinia. Inhibits
adenovirus and cytomegalovirus in vitro.
PRECAUTIONS:
Because of its impairment to wound healing, use with caution on postoperative
eyes and thinned corneas.
Use with caution in pregnant and lactating women.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: follicular conjunctivitis, superficial punctate keratitis,
keratinization of the lid margins, meibomian gland pouting, punctal occlusion
and ptosis; chronic use may lead to permanent punctual occlusion and corneal
scarring.
DOSAGE AND ADMINISTRATION:
1 drop q3-4h for 14 d; or as prophylaxis from weeks to months in high risk patients
PREPARATION:
Eye drops: 1%, 5 mL bottle
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19.3 ANTI- INFLAMMATORY AGENTS
19.3.1 Steroidal
WARNING
Application of corticosteroids to the eye may induce an attack of or
aggravate open-angle glaucoma.
Topical corticosteroids inhibit inflammatory response of whatever cause whether
they be from mechanical, chemical or immunologic agents. Therefore, they inhibit
redness, edema, exudation, capillary dilatation, fibroblastic proliferation and fibrin
deposition, and cellular infiltration and migration of leukocytes and phagocytes,
collagen deposition and cicatrization. Furthermore, they stabilize lysosomal
membranes with prevention of release of kinins, inhibition of prostaglandin synthesis
and, with chronic usage, decrease antibody production
Following topical instillation into the conjunctival sac, corticosteroids are
absorbed into the aqueous humor and systemic absorption may occur.
See also Section 14.1 Corticosteroids
INDICATIONS:
Corneal and conjunctival inflammations such as allergic keratoconjunctivitis,
episcleritis, phlyctenulosis, immune viral interstitial keratitis, acne rosacea keratitis
and superficial punctate keratitis,
To decrease inflammation and rejection in corneal transplants
For uveitis, iritis and cyclitis; scleritis; for sympathetic ophthalmia
Corneal, conjunctival and scleral injuries from chemical, radiation and thermal
burns
Treatment of postoperative inflammation following eye operations.
CONTRAINDICATIONS:
In microbial, viral, fungal and tuberculous infections of the eye; unless these
infections are controlled by appropriate chemotherapy, and use is under close
supervision of a specialist.
PRECAUTIONS:
Some commercially available formulations of corticosteroids contain sulfite,
which may cause allergic-type reactions in susceptible individuals.
The benefit of concomitant therapy must be weighed against the risk of reduced
resistance to bacterial, viral or fungal infection. Use with great caution and only in
conjunction with antiviral therapy in the treatment of stromal keratitis or uveitis
caused by herpes simplex.
Chronic topical ophthalmic corticosteroid therapy should be used only under
the close supervision of an ophthalmologist. Regular slit lamp examination with
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applanation tonometry should be done for early detection of ocular problems for
cessation of topical treatment.
Rarely, prolonged use of steroids may result in corneal perforation in patients
with disease- associated thinning of the cornea.
ADVERSE REACTIONS:
OPHTHALMOLOGIC: dose-related secondary open-angle (steroid) glaucoma
may develop in about ⅓ of the population after 4 weeks daily treatment; this is due
to decreased outflow facility of the aqueous humor; posterior subcapsular cataracts
may develop which appears to be idiopathic and are seen in both prolonged
topical and systemic steroid use; wound healing is significantly impaired; hence
even minor trauma to the eye can impair post operative healing due to impaired
collagen synthesis; mydriasis and ptosis may be seen; though clinical evidence
of systemic absorption usually does not occur, extensive use may also lead to
systemic effects.

PREDNiSOLONE

See also Section 14.1 Corticosteroids.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Instill 1 drop q1-2h for severe cases; for mild or moderate inflammation 1 drop
q3-12h
PREPARATIONS:
Eye Drops Suspension: 0.5% and 1%, 5 mL bottle (as acetate)

Dexamethasone

Most potent of all topical steroids with regards to anti-inflammatory and
immunosuppressive effects as well as potential adverse reactions.
See also Section 14.1 Corticosteroids.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Apply 1 drop q1-4h
PREPARATION:
Eye Drops Suspension: 0.1%, 5 mL bottle

19.3.2 Non-steroidal anti-inflammatory agents

These agents are used for local treatment of ocular inflammation without the
disadvantages of corticosteroids.
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Diclofenac

Reduces the leukocyte accumulation and exudation into the chamber fluid. It
has good penetration into the anterior chamber. Re-epithelialization of the corneal
epithelium is not inhibited by local diclofenac treatment.
See also Section 14.1 NSAIDS
INDICATIONS:
Inhibition of intra-operative miosis during cataract surgery
Treatment of aphakic and pseudophakic cystoid macular edema
Chronic conjunctivitis, keratoconjunctivitis; keratitis, episcleritis
Painful post-traumatic conditions of the cornea and conjunctiva
Pre-operatively, and in short- and long-term post-operative inflammatory
process, to reduce ciliary and conjunctival injection
Corneal margin ulcers
CONTRAINDICATIONS:
Known hypersensitivity to diclofenac; in patients with active infectious herpes
simplex keratitis (dendritic/geographic ulcers).
PRECAUTIONS:
Use with caution on patients with known bleeding tendencies, or who are on
medications that prolong bleeding; may increase bleeding from ocular tissues
during surgery.
Wearers of soft contact lenses should apply the eye drops during periods when
the lenses are not worn.
PREGNANCY RISK CATEGORY: B
ADVERSE REACTIONS:
OPHTHALMOLOGIC: punctate keratitis; OTHERS: generally well tolerated;
mild transient burning occasionally occur
PREPARATION:
Eye Drops Solution: 0.1%, 5 mL bottle (as sodium salt )

19.4 DIAGNOSTIC AGENT
FLUORESCEIN

Fluorescein sodium is a yellow water-soluble dibasic dye of the xanthine series
that produces an intense green fluorescence in alkaline medium. It does not actually
stain tissues but is an indicator dye. Indicated in the diagnosis of corneal epithelial
defects or abrasions and detection of foreign bodies; for testing the patency of the
nasolacrimal drainage system, Schirmer’s Tests; for Seidel’s test. Used also in
applanation tonometry, fitting of contact lenses, and determination of tear break-up
time. The IV preparation is used to study the aqueous secretion of the ciliary body,
for fluorescein angiography, and vitreous fluorophotometry.
See Section 17.1 Ophthalmic drug under Section 17 Diagnostic agents
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PREGNANCY RISK CATEGORY: B
PREPARATIONS:
Inj.: 10%, 5 mL ampul (IV) (as sodium salt)
Strips: 1 mg and 9 mg ( as sodium salt )

Rose bengal

Rose Bengal is an iodine derivative of fluorescein. It is a vital stain and therefore
colors red dead or degenerated epithelial cells of the cornea and the conjunctivae.
It will also stain the mucus in the precorneal tear film. Used in the diagnosis of tear
deficiency states particularly keratoconjunctivitis sicca and dead tissues in corneal
abrasions and around foreign bodies.
It can stain any skin including the eyelids and cheeks; clothing stains can be
a problem.
PREPARATIONS:
Eye drops solution: 1%, 0.5 mL bottle
Strips: 1.3 mg

19.5 DRUGS USED IN GLAUCOMA

Glaucoma is a disease in which the pressure inside the eye is sufficiently high
to cause optic nerve damage, visual field deterioration and, ultimately, blindness.
Generally, the higher the intraocular pressure (IOP) and the more chronic the
disease is, the greater the likelihood of optic nerve damage and visual field loss.
The major therapeutic objective, therefore, is to reduce the intraocular pressure
urgently to arrest the damage to the optic nerve thereby arresting the visual field
loss.
Intraocular pressure may be decreased by increasing the rate of outflow
(drainage) of aqueous humor from the anterior chamber of the eye and/or by
decreasing the rate of production.
Because of the chronic nature of the disease and the wide variety of drugs
available, it is efficient to use the least amount and the fewest number of drugs that
are efficacious for pressure reduction to minimize the risk of local and systemic
side effects.
Primary open-angle glaucoma is primarily treated medically, while angle closure
glaucoma and congenital glaucoma are treated primarily by surgical methods,
although short-term drug therapy should be initiated to decrease intraocular
pressure prior to filtering surgery.

19.5.1 Cholinergic Agonists (Miotics)

The direct-acting miotics are parasympathomimetics, which duplicate the effects
of acetylcholine without the nicotinic effects. It exerts its effects on the muscarinic
receptors of the ciliary body stimulating the contraction of the longitudinal muscle
fibers inserting on the scleral spur, which then widens the valve-like pores of the
trabecular meshwork facilitating outflow of aqueous humor. There may also be a
direct effect on the cholinergic receptors in the meshwork itself. Additionally, miosis
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occurs from the contraction of the iris sphincter. The constriction of the pupil is
not an important factor for pressure reduction in open-angle glaucoma; it is of
importance, however, in narrow occludable angles and in angle closure glaucoma
in which constriction of the pupil pulls the peripheral iris away from the trabecular
meshwork.
The drugs also cause vasodilation of blood vessels of the conjunctiva, iris
and ciliary body and increased permeability of the blood-aqueous barrier, which
may lead to vascular congestion and ocular inflammation. Systemically absorbed
miotics produce parasympathomimetic effects on various body systems.
INDICATIONS:
1. Primary open-angle and acute and chronic angle-closure glaucoma, to
decrease intraocular pressure. Also useful in the treatment of some noninflammatory secondary glaucoma. Pilocarpine is usually the initial miotic
of choice because it generally provides good control of IOP with relatively
few side effects. Carbachol must be combined with a wetting agent to
ensure corneal penetration and is used primarily in patients refractory or
hypersensitive to pilocarpine.
2. In the treatment of open-angle glaucoma, a cholinergic may be used in
conjunction with a prostaglandin analogue in phakic eyes or beta blocking
agents or carbonic anhydrase inhibitors where the IOP lowering effect
is additive. Combination of cholinergics is not recommended because
there may be competitive antagonism between the different drugs for the
receptor sites; and in addition, there may be an increased risk of adverse
side effects.
3. As preparation for ocular procedures: laser trabeculoplasty, laser
iridectomy, goniotomy, corneal transplantation, and filtering surgeries in
phakic eyes
4. Ocular surgery: prevention of posterior chamber lens pupillary capture;
following cyclodialysis, the drug may be used to keep the cleft open.
5. Accommodative esotropia
6. To counteract the mydriatic effects of anticholinergic agents after
ophthalmoscopic examination
CONTRAINDICATIONS:
Because cholinergics cause a breakdown of the blood-aqueous humor barrier,
they are contraindicated in patients with acute anterior chamber inflammation,
especially where posterior synechiae may occur; pupillary block glaucoma;
neovascular glaucoma
PRECAUTIONS:
Miotics appear to reduce ocular rigidity, so that Schiotz readings of IOP are
inaccurate.
Because of the miosis with resulting decrease in ambient light reception/dark
adaptation, geriatric patients or those with lens opacities should avoid driving at
night.
Retinal detachment may rarely occur because of the drug-induced pull on the
peripheral retina as the iris-lens diaphragm is pulled forward. Miotics should be
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used with extreme caution, if at all, in patients with preexisting retinal disease or
predisposed to retinal tears. Therefore, prior to initiation of therapy, indirect fundus
examination is recommended.
Slit-lamp examinations should be performed regularly, and miotic therapy
should be discontinued, at least temporarily, if iris cysts, iritis, synechiae, or lens
opacities occur.
Miotics, especially carbachol, should be used with caution in patients with
corneal abrasion to avoid excessive penetration and systemic toxicity.
Safety has not been established in pregnant and lactating women and in
children
Topical miotics should be used with extreme caution, if at all, in patients
with marked vagotonia, bronchial asthma, spastic GI conditions, urinary tract
obstruction, peptic ulcer, severe bradycardia, hypotension, hyperthyroidism, and
parkinsonism.
ADVERSE REACTIONS:
OPHTHALMOLOGIC: ciliary muscle spasm may cause deep ocular pain and
temporal or supra-orbital headache and may rarely cause retinal detachment as a
result of the pulling of the peripheral retina; miosis may cause marked blurring of
vision especially if lens is cataractous; due to relaxation of zonules with increased
dioptric power of the lens, induced myopia occurs which fluctuates as each dose
is given or wears off (more intolerable in younger individuals who has greater
accommodative power); has been implicated as a cause of higher incidence of
nuclear sclerotic cataract in long term therapy patients and ocular pemphigoid and
conjunctival cicatrization; Other adverse reactions include ciliary and conjunctival
congestion, lacrimal passage stenosis, twitching of the eyelids, stinging, burning,
lacrimation; iris cysts may form at the pupillary margin which may obscure vision.
Anterior chamber flare or hyperemia may occur due to the breakdown of the bloodaqueous barrier.
SYSTEMIC: from parasympathomimetic stimulation; very rare in usual
doses but may occur in multiple doses when treating an acute attack of angle
closure glaucoma; occur rarely, less frequent and milder in children than in
adults; tachycardia, bronchospasm, nausea, vomiting, diarrhea, abdominal pain
and intestinal cramps, tightness in the urinary bladder. Alcoholic beverages may
increase the severity of systemic toxicity. Miotics should be discontinued, at least
temporarily, if systemic symptoms occur.
DRUG INTERACTIONS:
With other ocular hypotensive agents: additive effects in lowering IOP when
used in conjunction with topical epinephrine, topical timolol, and/or systemically
administered carbonic anhydrase inhibitors.
With other miotics: the miotic effect and presumably the IOP lowering effect
of indirect acting parasympathomimetics (anticholinesterases) is competitively
inhibited by pilocarpine in doses used in glaucoma treatment.
The drug is ineffective in patients taking flurbiprofen
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PILOCARPINE

A direct-acting parasympathomimetic agent; miosis occurs in 15 min and lasts
4-8 h; decreases IOP within 60 min, peaks in 75 min and lasts for 4 -14 h.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Instill 1 drop q 15 min acutely or 4x/d regularly.
PREPARATIONS: (as hydrochloride )
Eye Drops Solution: 1%, 10 mL and 15 mL bottle
			
2% and 4%, 10 mL and 15 mL bottle
Eye Gel: 4%, 5 g tube

Carbachol

A direct-acting parasympathomimetic, and a synthetic derivative of choline;
miosis occurs in 10-20 min and lasts for 4-8 h. Decreased IOP is maximal at 4 h
and persists for 8 h. Carbachol used in glaucoma has irregular effectiveness, and
compared to pilocarpine there is more rapid development of resistance. Carbachol
is not readily inactivated by cholinesterases and therefore has a stronger and longer
duration of action than pilocarpine. Its adverse effects are similar to pilocarpine both
being direct cholinergic agonists; however, accommodative spasms and headache
are more severe than those noted with pilocarpine use. Cardiovascular and other
systemic toxicities are less likely because of less systemic absorption.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Solution: 1 drop q 4 - 8 h
PREPARATION:
Solution (Intraocular): 0.01%, 1.5 mL vial

19.5.2 Beta -Adrenoceptor Blocking Drugs

There are two types of ß receptors in the body: ß1 and ß2. ß1 are primary ß
receptors in the cardiac tissue while ß2 are those in the lungs. Stimulation of ß1
receptors induces inotropism, tachycardia and increased cardiac conduction time
while stimulation of ß2 receptors induces bronchodilation. Therefore, the blockade
of either receptor induces the opposite physiologic reaction. The primary receptors
in the eye appear to be ß2 which are primarily in the ciliary processes. Blockade
of these receptors causes a reduction of aqueous humor production thus reducing
the IOP in eyes with or without glaucoma, though greater decreases may occur
when the starting IOP is higher.
INDICATIONS:
Topically applied ß-blockers have become first choice agents in the initial
treatment of open-angle, angle-closure, inflammatory glaucoma and initial
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treatment in childhood glaucoma. They are as effective as pilocarpine in reducing
IOP without its adverse reactions while increasing patient compliance due to longer
net effect per dose avoiding frequent instillations.
COMBINATION THERAPY:
Additive effects are seen with miotics, epinephrine and especially carbonic
anhydrase inhibitors.
CONTRAINDICATIONS:
In patients with bronchial asthma or history thereof, those with chronic
obstructive pulmonary disease; in individuals with sinus bradycardia, second- and
third-degree AV block; cardiac failure and cardiogenic shock
PRECAUTIONS:
1.
There may be a consensual drop in IOP in the contralateral untreated
eye, sometimes nearly equaling the reduction in IOP of the eye
receiving the drug. This may be due not only to systemic absorption
but to the actual presence of the drug in the contralateral eye via blood
circulation.
2.
Systemic absorption:
a.
Cardiovascular: decrease in HR and BP have been reported
with topical ß-blockers as well as death due to cardiac failure.
Continued depression of cardiac function may occur even in
individuals without history of heart problems. Discontinue at the
first sign and symptom of cardiac failure. Beta-blockers may
reduce the exercise-induced increase in heart rate, which may
result in exercise intolerance, particularly in young and athletic
individuals.
b.
Pulmonary: respiratory distress including death due to
bronchospasm
c.
Topical ß-blockers may adversely affect plasma lipid profiles with
an increase in plasma triglycerides by 12% and decreased high
density lipoproteins (HDL), the so-called “good” cholesterol, by
9%. Another study found that altered blood lipid levels affect only
men. This theoretically increases the risk for the development of
coronary artery disease. It is possible that the adverse effect on
blood lipids may be offset by the beneficial cardiac effects of ßblockers.
d.
Central nervous system. ß-blockers can also cause some less
commonly recognized central nervous system effects, such
as fatigue, depression, anxiety, confusion, memory loss and
disorientation. ß-blockers may also decrease libido and cause
impotence.
3.
Safety of usual topical dosage has not been established in pregnant
women; topical timolol may be excreted in milk, therefore exercise
caution when prescribing to nursing mothers.
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ADVERSE REACTIONS:
OPHTHALMOLOGIC: local irritation,photophobia; dry eye syndrome,
conjunctival hyperemia, burning, stinging, or superficial punctate keratopathy;
SYSTEMIC:
GIT: occasionally GIT disturbances; CVS: bradycardia, hypotension, congestive
heart failure and heart block; CNS: hallucination, confusion, disorientation;
RESPIRATORY: bronchospasm especially in asthmatics; ENDOCRINE:
hypoglycemia; MUSCULOSKELETAL: muscle weakness and other myasthenic
symptoms; DERMATOLOGIC: hair loss; GUT: sexual impotence; OTHERS:
fatigue, confusion

TIMOLOL

Timolol is a highly effective non-selective, beta-blocking drug- regarded as the
“gold standard” with which other new agents must be compared to evaluate their
clinical efficacy. It has excellent ocular hypotensive effects; it can decrease IOP
within 15-30 min and maximum within 1-5 h and persists for about 24 h; its clinical
effect may last for 2 wk which may result from its slow release from the pigment
epithelial melanin which serves as its “depot”. This may explain the reduced
pressure effect on heavily pigmented eyes. Being non-cardioselective, it is more
likely to induce pulmonary side effects than betaxolol.
CONTRAINDICATIONS/PRECAUTIONS:
Contraindicated in patients with known respiratory disease, particularly asthma
or chronic obstructive pulmonary disease (COPD) because blocking ß2 receptors
which predominate in the bronchial smooth muscle may result in bronchial
constriction and reduced pulmonary function. This is especially true in elderly
patients without a history of known airway disease. Reduced respiratory function
is common in elderly patients and is often underdiagnosed. Ask patients during
follow-up examinations regarding respiratory side effects since most patients will
not relate taking eye drops to systemic symptoms.
Tolerance is seen in some patients on timolol. Drug modulation on the ocular
receptors causes the “long-term drift” manifested by gradual rise in pressure
despite continued therapy.
Apnea spells may occur and are more common in children than adults.
Nursing mothers should be warned that timolol is excreted in breast milk.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: non-specific allergic conjunctivitis, corneal anesthesia;
SYSTEMIC: rarely, cardiac depression from beta-1 blockade; heart failure with
pulmonary edema may occur in patients with significant cardiomyopathy and those
with partial heart block particularly those on digitalis and calcium antagonists as
both drugs depress the AV conduction system; GIT side-effects may also be seen;
rarely CNS: hallucinations, insomnia, depression and impotence
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DOSAGE AND ADMINISTRATION:
0.25 - 5% Solution: instill 1 drop q12h for open angle glaucoma; if glaucoma is
controlled, once daily dose is sufficient.
PREPARATION: (as maleate)
Eye Drops Solution: 0.25%, 5 mL bottle
0.5%, 5 mL bottle

Betaxolol

A ß1 selective adrenergic blocking agent; lowers IOP within 0.5-1 h after topical
application; maximal decrease of IOP is achieved within 2 h and persists for 12 h
or longer. This agent is less effective in reducing IOP than non-selective ß-blockers
(timolol) because most receptors in the ciliary body are ß2. Also, the half life of
betaxolol is shorter than the timolol, so patients must administer the drops 2x/d
for maximum efficacy. Betaxolol unlike timolol appear to have minimal systemic
pulmonary and cardiovascular effects following topical administration to the eye.
ADVERSE REACTIONS:
OPHTHALMOLOGIC: transient superficial punctate corneal staining, toxic
conjunctivitis and, rarely, corneal anesthesia (betaxolol does not have the membrane
stabilizing effect of timolol); SYSTEMIC: CVS: although betaxolol’s cardiac effect is
less than timolol, all patients with cardiovascular disease, heart block or slow pulse
should first be evaluated; also cause bronchospasm in some patients even though
it is beta-1 selective.
DOSAGE AND ADMINISTRATION:
Instill 1 drop q12h into the eyes
PREPARATIONS: (as hydrochloride)
Eye Drops Suspension: 0.25%, 5 mL bottle
Eye Drops Solution: 0.5%, 5 mL and 10 mL bottle

19.5.3. Adrenergic Agonists

Adrenergic agonists decrease intraocular pressure by increasing aqueous
outflow facility and possibly by decreasing the rate of aqueous humor formation.

Phenylephrine

Lowers IOP within 10-90 min and persists 3-7 h.

INDICATIONS:
For open angle glaucoma; may be used with miotics, ß-blockers and carbonic
anhydrase inhibitors.
PRECAUTIONS/CONTRAINDICATIONS/ADVERSE REACTIONS:
Ocular: conjunctival decongestion (vasoconstriction); do not use for narrow
occludable angles as mydriasis may cause angle closure; maculopathy may ensue
908

in aphakic patients; discoloration may occur in contact lenses; adenochrome
deposits may occur in the conjunctivae, cornea and lids
Systemic: palpitations, cardiac arrhythmia, hypertension, sweating; therefore,
use with caution and in the elderly; safety has not been established in pregnant
and lactating women and in children

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
Instill 1 drop q6h as needed
PREPARATIONS:
Eye Drops Solution: 2.5%, 5 mL bottle (as hydrochloride)

19.5.4 Prostaglandin Analogue
Latanoprost

Prostaglandins are endogenously produced, naturally occurring chemical
mediators. Prostaglandin was found to reduce IOP by enhancing uveoscleral
aqueous outflow without significantly affecting other parameters of aqueous humor
dynamics. Average reduction in intraocular pressure with the use of latanoprost
was between 27-35%. Clinical experience has demonstrated continued efficacy
with longer-term use. It is more effective than timolol in decreasing IOP.
INDICATIONS:
For open-angle glaucoma and for angle-closure glaucoma that has undergone
laser iridectomy.
CONTRAINDICATIONS:
Any ocular inflammation including uveitis and secondary glaucomas due to
inflammation; neovascular glaucoma

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: commonly eyelash hypertrichosis, mild conjunctival
hyperemia, iris color change over a three-year period in 70% of patients given
this drug, lash growth may be reversible with discontinuance of the medication;
other reported side effects - uveitis, reactivation of herpetic keratitis, increased
pigmentation of the periorbital skin, cystoid macular edema in patients who have
undergone cataract surgery
DOSAGE AND ADMINISTRATION:
1 drop at bedtime
PREPARATION:
Eye Drops Solution: 50 mcg/mL, 2.5 mL bottle
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19.5.5 Carbonic Anhydrase Inhibitors

Carbonic anhydrase is an enzyme which influences the production of bicarbonate
in the ciliary body allowing diffusion of sodium ions into the posterior chamber; this
makes the aqueous hypertonic, which then attracts water by osmosis. Carbonic
anhydrase inhibitors (CAIs) are non-bacteriostatic sulfonamides that inhibit the
enzyme carbonic anhydrase in the ciliary processes thereby reducing aqueous
secretion. CAIs do not increase the facility of aqueous flow.
INDICATIONS:
Open and angle-closure glaucoma especially for the control of acute angleclosure glaucoma
Secondary glaucoma due to inflammation, including postoperative (including
post-laser) inflammations
CONTRAINDICATIONS (oral CAIs):
Hepatic disease especially in patients with cirrhosis because of the risk of
developing hepatic encephalopathy.
Low serum sodium and potassium concentrations and in adrenocortical
insufficiency, hyperchloremic acidosis, or severe renal disease.
PRECAUTIONS:
1. Electrolyte balance should be monitored especially those on diuretic
therapy. This is due to renal loss of bicarbonate ion which carries with it
sodium, potassium, and water, with resulting alkalinization of urine and
promoting diuresis; this results in reabsorption of ammonia by the renal
tubules. Alleviated by supplemental sodium bicarbonate.
2. Patients with respiratory acidosis
3. Periodic hematologic determinations should be performed. If blood
dyscrasias occur, the drug should be discontinued.
4. May cause hyperglycemia and glycosuria.
5. Mental and/or physical coordination may be impaired.
6. Pregnant women should not take CAIs under any condition except urgent
situations as they are known teratogens.
7. Safety has not been established in lactating women and in children
8. Drug interactions should be noted especially with ciclosporin, digitalis,
lithium, primidone, quinidine and salicylates (see respective sections).
ADVERSE REACTIONS: (oral dose related)
METABOLIC: acidosis resulting from disturbance in bicarbonate production
and serum electrolyte depletion: tingling finger paresthesia; GIT: anorexia, nausea
and vomiting; diarrhea, weight loss, altered taste and smell; constipation, dryness
of mouth, excessive thirst and abdominal distention; CNS: drowsiness, sedation,
headache, confusion, depression, fatigue, malaise, nervousness, vertigo and
seizures; decreased libido; GUT: dysuria, crystalluria, renal colic, and sulfonamidelike renal lesions; rarely, hypokalemia; uric acid excretion is decreased and gout
may be exacerbated; OTHERS: bone marrow depression; Stevens-Johnson
syndrome;
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ACETAZOLAMIDE

Well absorbed from the gut; decrease in IOP is achieved 60 min after oral
intake and peaks in 4 h and lasts 6-12 h; plasma half life is 5 h.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 250 mg (or more) q4h; average dose: 250 mg 4x/d
PREPARATION:
Oral: 250 mg tablet

Diclofenamide ( dichlorphenamide )

Because of its less protein binding than acetazolamide, much smaller doses
are required to achieve therapeutic effects. Unlike other CAIs, diclofenamide
decreases chloride excretion in addition to Na+, K+, and HC03- excretion; thus less
metabolic acidosis but more renal K+ loss (although likely to be clinically significant).
Diclofenamide decreases IOP within 0.5-1 h, peaks in 2-4 h and persists for 6-12
h.
DOSAGE AND ADMINISTRATION:
Average dose: 50-100 mg q6-8h maximum effective dose is 200 mg/d
PREPARATION:
Oral: 50 mg tablet

Dorzolamide

Topical CAIs first became available in 1995 and, except for angle closure or
acute IOP elevation, have largely replaced their oral counterparts in managing
primary open-angle glaucoma.
Dorzolamide 2% 3x/d reduces IOP by about 20%. Dorzolamide 2x/d, along
with timolol 2x/d, can lead to an additional 13-21% IOP reduction.
PRECAUTIONS:
Although this topical form of CAI significantly decreases systemic adverse
reactions without any clinically meaningful electrolyte disturbances, caution should
be exercised in patients on concomitant oral CAIs, with severe renal and hepatic
impairment, pregnant and lactating women and children. As a sulfonamide, any
adverse reactions attributed to such drug may occur.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: conjunctivitis; rarely iridocyclitis; blurring of vision
(based on a theory that CAIs increase the risk for corneal edema in patients with
existing corneal dystrophies, but this has been); SYSTEMIC: bitter taste is the
most common side effect; OTHERS: headache and fatigue
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DOSAGE AND ADMINISTRATION:
1 drop 3x/d as monotherapy; if with ß-blockers, 2x/d.
PREPARATION:
Eye Drops Solution: 2%, 5 mL vial (as hydrochloride)

19.5.6 Hyperosmotic agents

These agents lower intraocular pressure by inducing rapid increase in blood
osmolality creating an osmotic gradient between plasma and the ocular fluid leading
to diffusion of water from the eye to the iris, choroidal and retinal vessels and
out to the periocular vessels resulting in ocular hypotonia; used pre-operatively, in
acute glaucoma and in self-limiting glaucoma states. Best effect seen when bloodaqueous and blood-vitreous barrier is intact; therefore, intraocular inflammation
may allow leakage of these agents to cross this barrier.

GLYCEROL (glycerin)

A trihydric alcohol which is the most widely used as oral hyperosmotic agent
for treating acute glaucoma; decreases IOP within 10 min of use; peaks in 1 h and
lasts for less than 5 h. It does not meet all the criteria of a true hyperosmotic in
that it is rapidly metabolized causing relatively little diuresis. Major disadvantages
include GIT disturbances; it is also the only hyperosmotic agent which may lead to
hyperglycemia and glycosuria precipitating a diabetic crisis.
INDICATIONS:
For short-term reduction of IOP in any form of glaucoma.
CONTRAINDICATION:
Contraindicated in patients with anuria or oliguria
PRECAUTIONS/ADVERSE REACTIONS: (all due to reactions to tissue
dehydration)
Hydration status of patients should be monitored. Cerebral dehydration may
cause headache, nausea, vomiting, confusion, and rarely, coma and subdural
hematoma due to tearing of sagittal veins. These possibilities are increased in
geriatric, senile, or already dehydrated patients.
Severe rise in blood pressure, pulmonary edema, and congestive heart failure
may be seen due to sudden expansion of plasma volume.
Catheterization should be done in those with prostatic hypertrophy or any form
of urinary bladder blockade.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
A: 1000 mg/d div q6h PO; for rapid decrease in IOP, give 500 mg/dose; best tolerated if served with ice and fruit juice with a straw; given 1-1.5 h pre-operatively.
CH: 8-30 mg/kg/d div q8h PO
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PREPARATION:
Oral: USP grade

MANNITOL

The drug of choice for IV use for those patients unable to tolerate oral
medications and in those who should not take oral medications (e.g., preoperative);
it remains in the ECF and has very poor ocular penetration and is rapidly excreted
through the urine. Lowering of IOP is seen within 15-30 min and lasts for about 6
h. (See also Mannitol in Section 1.9 Drugs to Reduce Cerebral Edema and Section
6.0 Diuretics )
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
1.5-10 mL/kg of 20% solution (2 g/kg) IV by slow push (5 min) in patients with
stable cardiovascular status; in those with impaired cardiac function and in those
with hypertension, the infusion should be in 30-40 min. Mannitol should be warm
(38-39oC) before infusion to dissolve any crystals.
PREPARATIONS:
Inj.: 20%, 250 mL and 500 mL bottle

19.6 LOCAL ANESTHETICS

See also Section 1.1.2 Local Anesthetics

LIDOCAINE

See Lidocaine in Section 1.2.2 Local Anesthetics

PREPARATIONS: (as hydrochloride)
Inj.: 1%, 5 mL and 20 mL ampul
2%, 2 mL, 5 mL, and 20 mL ampul
2%, 10 mL, 20 mL, and 50 mL vial

Bupivacaine

See Bupivacaine in Section 1.2.2 Local Anesthetics

PREPARATIONS:
Inj.: 0.5%,
���������������������������������������������������������
5 mL, 10 mL and 20 mL ampul/vial ������������������
(as hydrochloride)

Proxymetacaine (proparacaine)

A topical anesthetic causing least discomfort to patients.

INDICATIONS:
Used for corneal anesthesia, conjuctival biopsy and canalicular irrigation/
probing.
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PRECAUTION:
For single procedures only; not to be prescribed for long term use due to
abuse of patients for ocular discomfort or pain due to corneal problems. Increasing
the dosage will result in neuroparalytic keratitis which retards epithelial healing.

PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
1drop 10-20 sec before the procedure
PREPARATION:
Eye Drops Solution: 0.5%, 15 mL bottle (as hydrochloride)

19.7 MYDRIATICS AND CYLOPEGICS (ANTI-CHOLINERGICS)
WARNING
May cause an increase in intraocular pressure especially in eyes
anatomically narrowed.
Pupillary dilation (mydriasis) and ciliary muscle paresis or paralysis (cycloplegia)
are the results of anticholinergic drugs via blockage of the parasympathetic
innervation and of cholinergic drugs on the muscles and vasculature of the iris and
the ciliary body.
Table 19.1 Mydriatic/Cycloplegic Parasympatholytic Agents in
Decreasing Order of Potency
Drug
Atropine SO4
Cyclopentolate
Tropicamide

Time to Maximum
Mydriasis
Cycloplegia
40 min
1-3 h
15-30 min
15-45 min
20-30 min
20-30 min

Duration of
Action
7-14 d
1d
4-6 h

Modified from: Handbook of Ocular Drug Therapy and Ocular Side Effects of
Systemic Drugs, 1st ed 1991, Pavan-Langston and Dunkel, p. 228

ATROPINE

The prototype of topical anticholinergic drug. Readily absorbed across the
conjunctival and nasolacrimal mucous membranes.
INDICATIONS:
For cycloplegic refractions in infants, young children and uncooperative
patients.
Acute anterior uveitis to prevent spasm and to prevent and/or break
synechiae.
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For amblyopia treatment wherein there is suppression of the unaffected eye by
decreasing its visual acuity to force fixation on the amblyopic eye.
CONTRAINDICATION:
Patients with known or suspected angle-closure glaucoma.
PRECAUTIONS:
Use with caution in infants and small children and those with spastic paralysis
or brain damage because of increased susceptibility to the systemic effects of the
drug. Children with Down syndrome are more prone to systemic side effects.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: increased IOP, local irritation, allergic dermatitis,
photophobia due to mydriasis, and blurred vision due to loss of accommodation;
SYSTEMIC: thirst, tachycardia, confusion, dermal flush of the head and neck, and
fever; rarely CNS depression
DOSAGE AND ADMINISTRATION:
A, CH: 1-4x/d
PREPARATIONS:
Eye Drops Solution: 1%, 5 mL and 10 mL bottle (as sulfate)

Tropicamide

The least potent of the parasympatholytic drugs with more rapid and less
prolonged mydriatic and cycloplegic effects.
INDICATIONS:
1. Non-extended examination of the fundus
2. Cycloplegic refractions in adults with reduced accommodative power.
3. Treatment of recently formed and weak synechiae.
PRECAUTIONS/CONTRAINDICATIONS:
Known or suspected angle-closure glaucoma

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
OPHTHALMOLOGIC: increased IOP (rarely), allergic blepharoconjunctivitis,
blurred vision; the relatively short duration of action rarely produces psychotic
reactions and behavioral disturbances in patients, especially children
DOSAGE AND ADMINISTRATION:
1 drop for 2 doses 20-30 min before examination
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PREPARATION:
Eye Drops Solution: 0.5%, 5 mL bottle
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20.0 EAR, NOSE AND THROAT PREPARATIONS
20.1 AGENTS FOR CHEMICAL CAUTERY
SILVER NITRATE
WARNING
Must be applied by an experienced physician for an inadvertent contact
of silver nitrate to the epiglottis may result in laryngeal spasm.
Silver Nitrate is a colorless crystalline chemical compound that is very soluble
in water. It is prepared by reaction of nitric acid with silver, and purified with
recrystallization. It is darkened by sunlight or contact with organic matter such as
the skin.
Silver Nitrate is a topical anti-infective, antiseptic, germicidal, astringent and
caustic (or escharotic) agent. Silver ions readily combine with sulfhydryl, carboxyl,
phosphate amino and other biologically important chemical groups; proteins are
denatured and precipitation usually occurs. Silver ions act on the surface of bacteria
causing substantial changes in the cell wall and membrane. The germicidal activity
of silver nitrate may be attributed to precipitation of bacterial proteins by liberated
silver ions.
Since silver ions readily combine with protein, diffusion into tissue is prevented,
hence it is not readily absorbed from mucous membranes and does not readily
penetrate into tissues. The extent of antiseptic, germicidal, astringent and caustic
activity depends on the concentration of silver nitrate used as well as the period
of time during which the compound is allowed to act. Silver salts stain tissue
black because of deposition of reduced silver. The majority of the stain slowly
disappears spontaneously.
INDICATIONS:
1. Treatment of recurrent epistaxis
2. Elimination or reduction of granulation tissue
3. Treatment of nasopharyngeal and oral warts and aphthous stomatitis
PRECAUTIONS:
1. It must be avoided for those with bilateral nasal septal bleeds because of
possible septal perforation.
2. Extra caution should be taken around delicate or sensitive structures such
as the horizontal semicircular canal and facial nerve in order to avoid injury
from the chemical burn produced by the silver nitrate.
3. Contact of silver nitrate solution with skin or other surfaces should be
avoided since staining of the skin may occur. Silver nitrate is caustic and
irritating to skin and mucous membranes.
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ADVERSE REACTION:
May cause severe mucocutaneous reaction.
DOSAGE AND ADMINISTRATION:
There are no recommendations in the literature regarding the optimum
application time of this chemical for effective treatment. It is important to be able to
see the location of the bleeding tissue and be able to access it before silver nitrate
cauterization can be done. It can be performed using silver nitrate sticks which
should be held in place for approximately 30 seconds.
PREPARATIONS:
Crystals: USP grade (for extemporaneous compounding to 5%, 10%, and
30% solution)
Stick: 95%

TRICHLOROACETIC ACID
Tricholoroacetic acid is a strong, reactive and aggressive organic acid. It is
highly corrosive and “fixes” tissues it contacts. It does not inhibit cellular respiration.
INDICATIONS:
1. Used for cauterization of bleeding sites in nasal bleeding
2. As an escharotic, used for treatment of warts
PRECAUTION:
Caution should be taken in its application because it can cause chemical
burns.
ADVERSE REACTIONS:
DERMATOLOGIC: pain, itching, burning sensation; Ingestion can cause
vomiting, hematemesis, ulceration of the GIT mucosa, perforation, strictures and
pyloric stenosis; intravascular coagulation, hemolysis, aspiration pneumonitis,
laryngeal edema leading to asphyxiation
DOSAGE AND ADMINISTRATION:
Applied as a strong solution to the affected area (prepared by adding 10% by
weight of water), and the surrounding parts should be protected.
PREPARATION:
Crystal: USP grade (for extemporaneous compounding to 10% solution)
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20.2 SYSTEMIC NASAL DECONGESTANTS
Phenylpropanolamine

Phenylpropanolamine is a nasal decongestant that works by constricting blood
vessels in the body. Constriction of blood vessels in the sinuses, nose and chest
allows drainage of those areas which decreases congestion.
INDICATIONS:
1. Relief of nasal congestion associated with common colds and other acute
respiratory tract infections.
2. Postnasal drip associated with common cold, rhinitis or sinusitis.
CONTRAINDICATION:
Contraindicated in patients using monoamine oxidase inhibitors.
PRECAUTIONS:
1. This drug should not be used when any of the following has been
administered within the last 14 days: monoamine oxidase inhibitors such
as isocarboxacid, phenelzine, or tranylcypromine .
2. Use with caution in patients with hypertension, heart diseases,
cardiovascular disorders, diabetes mellitus, glaucoma, prostatic
hypertrophy and hyperthyroidism.
3. Patients over 60 years of age may more likely experience the side effects
of phenylpropanolamine.
4. Undetermined safety for fetus and babies of pregnant and breastfeeding
mothers.
ADVERSE REACTIONS:
CNS: nervousness, restlessness, unusual behavior, insomnia, headache,
hallucinations, seizures; CVS: arrhythmias, tachycardia, hypertension, chest
tightness; GIT: nausea, vomiting; OPHTHALMOLOGIC: dilation of pupils; OTHERS:
sweating and allergic reactions
DOSAGE AND ADMINISTRATION:
Oral drops:
1-3 mo		
0.25 mL q 6h
4-6 mo		
0.50 mL q 6h
7-12 mo		
0.75 mL q 6h
1-2 yr		
1 mL q 6h
Syrup:
A: 10 mL q 6h
CH (2-6 yr): 2.5 mL q 6h
CH (7-12 yr): 5 mL q 6h
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PREPARATIONS:
Oral: 6.25 mg/mL drops (solution) 10 mL (as hydrochloride)
Oral: 12.5 mg/5 mL syrup, 60 mL and 120 mL (as hydrochloride)

20.3 TOPICAL ANESTHETIC
LIDOCAINE
Lidocaine is an anesthetic that works by blocking the pathway of pain along
nerve fibers, therefore allowing relief of pain in the area where the preparation has
been applied. Its ointment and jelly forms may be used as a thick layer under an
occlusive dressing to numb the skin, for example, before the insertion of needles
or before surgical treatment of localized lesions.
See Lidocaine in Section 1.1.2 Local Anesthetics; Lidocaine in Section 5.1.5
Anti-arrhythmic Agents
INDICATION:
Local anesthetic for topical use to produce surface anesthesia of the skin and
mucous membranes including the nasal and middle ear mucosa.
CONTRAINDICATIONS
1. It should not be applied to wounds and areas of atopic dermatitis.
2. Allergy to other local anesthetics (amide type)
3. Application to the eyes or ears
4. Children less than 1 year of age
PRECAUTIONS:
1. Caution should be taken when there is broken or inflamed skin, burns, or
open wounds at the place of application because more of this drug can
be absorbed into the body rapidly, which increases the chance of side
effects.
2. Caution should be taken in patients with severe liver disease because the
risk of side effects may be increased by slower removal of lidocaine from
the body.
3. If irritation or a burning sensation occurs during application, remove the
drug and do not reapply until the irritation subsides.
4. Wash hands after handling systems.
5. Avoid contact with eyes.
6. Store and dispose of topical systems out of the reach of children and pets.
Chewing or ingesting new or used topical systems could result in serious
adverse effects.
7. It should be used with caution in acquired or congenital methemoglobinemia
and anemia.
ADVERSE REACTIONS:
IMMUNOLOGIC: allergic reaction to active ingredient, anaphylaxis; CVS:
pallor, edema; OTHERS: erythema
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DOSAGE AND ADMINISTRATION:
Ointment/Jelly: Apply thinly to surfaces using gauze.
Spray: 3 sprays, maximum of 20 sprays
PREPARATIONS:
Ointment: 5%, 35 g and 50 g tube (as hydrochloride)
Solution: 4%, 4 mL and 30 mL bottle (as hydrochloride)
Spray: 10%, 50 mL (as hydrochloride)
Jelly: 2%, 30 g (as hydrochloride)

20.4 TOPICAL ANTIBIOTICS
CHLORAMPHENICOL

Chloramphenicol is a broad-spectrum antibiotic. It is active against a wide
variety of organisms. It interferes with the production of proteins that the bacteria
need to multiply. This inhibits the ability of the bacteria to grow and therefore stops
the spread of infection.
See Chloramphenicol in Section 3.1 Antibacterials and Section 19.2
Anti-infective Agents (Ophthalmological Preparations)
INDICATIONS:
1. Bacterial infection of the outer ear canal (Bacterial Otitis Externa)
2. Chronic Suppurative Otitis Media
3. Chronic otorrhea
4. Infections of the mastoid after operation and other ear infections caused
by Gram (+) and Gram(-) organisms
CONTRAINDICATIONS:
1. Known sensitivity or allergy to any ingredient
2. Pregnancy
3. Breastfeeding mothers because it passes into breast milk
PRECAUTIONS:
1. Avoid prolonged use.
2. Should be used with caution during pregnancy or by breastfeeding mothers.
This should be used only if the expected benefit to the mother is greater
than any possible risk to the baby.
ADVERSE REACTIONS:
DERMATOLOGIC: rash, itching, redness and swelling
DOSAGE AND ADMINISTRATION:
Instill 2-3 drops into infected ear 3x/d.
PREPARATIONS:
Ear Drops Solution: 0.5%, 5 mL bottle
Ear Drops Solution: 1.0% and 5%, 10 mL and 15 mL bottle
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OFLOXACIN

Ofloxacin is a fluorinated N-methyl derivative of pyridine carboxylic acid
possessing broad-spectrum antibacterial action and excellent pharmacokinetic
properties. Like other fluoroquinolones, it inhibits bacterial DNA gyrase which
is necessary for supercoiling of the DNA thereby preventing its replication and
transcription. Ofloxacin has been formulated as a 0.3% otic solution for the
treatment of ear infections. Topical administration produces a high concentration
of the drug in the ear. It is well-tolerated, avoiding many systemic adverse events,
and is not associated with ototoxicity.
INDICATIONS:
1. Acute suppurative otitis media ( in the presence of a tympanic membrane
perforation adequately sized to admit topical solution into the middle ear
space)
2. Chronic suppurative otitis media
3. Otitis externa
4. Tympanostomy tube otorrhea
5. Draining mastoidectomy cavities
CONTRAINDICATION:
Known allergy or hypersensitivity to ofloxacin
PRECAUTIONS:
1. Use only for ear infections.
2. Discontinue if any adverse reaction appears.
ADVERSE REACTIONS:
OTIC: otalgia, tinnitus, decreased hearing and vertigo; Others: itching
DOSAGE AND ADMINISTRATION:
A: 3-5 drops 2x/d
CH (1-12 yr): 1-3 drops 2x/d
Recommended length of therapy is 14 days.
PREPARATION:
Ear Drops Solution: 3 mg/mL, 5 mL bottle

20.4 TOPICAL ANTIMICROBIAL COMBINATIONS
Bacitracin + Neomycin + Polymyxin B

Bacitracin is a toxic polypeptide antibiotic isolated from a bacillus (Bacillus
subtilis) and usually used topically especially against gram-positive bacteria.
Neomycin is an aminoglycoside antibiotic that inhibits translation by binding to
the small subunit of prokaryotic ribosomes. It also has high binding affinity to
phosphatidylinositol 4,5-biphosphate (P1P2). It is effective against Staphylococcus
aureus, Escherichia coli, Hemophilus influenzae, Klebsiella, Enterobacter species,
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Neisseria and Pseudomonas. Polymyxin is a mixture of antibiotic substances
obtained from cultures of Bacillus polymyxa , an organism found in water and soils
and obtainable as a crystalline hydrochloride. There are several polymyxins ( e.g.,
designated A, B1, C, D, E, M, T), which are about equally effective against Gramnegative bacteria, but which differ in toxicity, polymyxin E (colistin) and polymyxin
B being the least toxic.
INDICATION:
Treatment of otitis externa caused by susceptible bacteria.
PRECAUTION:
Administration of broad-spectrum antibiotics may result in the overgrowth of
non-susceptible organisms such as yeasts and fungi.
CONTRAINDICATION:
Known sensitivity or allergy to any ingredient.
ADVERSE REACTIONS:
IMMUNOLOGIC: allergic reactions like rash, itching, redness, swelling, tinnitus,
decreased hearing and ear pain
DOSAGE AND ADMINISTRATION:
Before applying, wash the affected area with soap and water, and dry thoroughly.
Apply to affected area 2 - 5x/d. After applying, the treated area may be covered
with a gauze dressing if desired. Do not apply to the inside of the nose and mouth,
nor in the eyes.
PREPARATIONS:
Ointment: 200 units bacitracin + 3 mg neomycin (as sulfate) + 4,000 units
polymyxin B (as sulfate)/gram, 10 g tube
400 units bacitracin + 5 mg neomycin (as sulfate) + 5,000 units polymyxin B
(as sulfate)/gram, 5 g tube and 500 g jar

Polymyxin B + acetic acid

Polymyxin is a cationic, basic peptide that is effective against Gram (-) organisms
including Pseudomonas. They attach to and disrupt bacterial cell membranes.
They also bind and inactivate endotoxin. Because of their poor tissue distribution
and their substantial nephrotoxicity, polymyxins are now restricted largely to topical
use. Acetic acid has activity against Gram (-) bacteria including Pseudomonas
when used in the external ear. It acts by inhibiting the rapid multiplication of
microorganisms and helping maintain the lining mantle of the ear canal in its normal
acid state.
Additionally, acetic acid also has antifungal properties.
INDICATION:
Bacterial infections of the external ear
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CONTRAINDICATION:
History of hypersensitivity to any of the polymyxins or to any ingredients in the
formulation.
PRECAUTIONS:
1. Polymyxin B may give rise to muscular weakness and respiratory
depression if absorbed.
2. Because of the risk of ototoxicity, use with caution in the presence of
perforation of the tympanic membrane.
3. Some commercially available otic formulations of polymyxin B contain
potassium metabisulfite that can cause allergic-type reactions including
anaphylaxis and life threatening or less severe asthmatic episodes in
susceptible individuals.
4. This combination should be used only if clearly needed during pregnancy.
ADVERSE REACTION:
IMMUNOLOGIC: allergic reactions like rash, itching, redness, swelling, tinnitus,
decreased hearing and ear pain
DOSAGE AND ADMINISTRATION:
Instill 3-4 drops into affected ear 2 - 4x/d.
PREPARATION:
Ear Drops Solution: 10,000 units polymyxin B (as sulfate) + 1% acetic acid
(glacial)/mL, 10 mL bottle

20.6 TOPICAL ANTIBIOTIC + CORTICOSTEROID
Neomycin + Polymyxin B + Fluocinolone acetonide

Flucinolone acetonide is a topical steroid. It reduces or inhibits the actions of
chemicals in the body that cause inflammation, redness, and swelling. It is used
to treat inflammation caused by a number of conditions such as allergic reactions,
eczema, and psoriasis.
INDICATIONS:
1. Otitis externa with or without associated otitis media
2. Adjunct therapy of dermatoses of external ear
3. Chronic suppurative otitis media
4. Draining mastoidectomy cavities
5. Otorrhea from ventilation tubes
CONTRAINDICATIONS:
1. Patients with primary infection of the skin caused by bacteria, fungi, acne
rosacea, perioral dermatitis
2. Patients with untreated fungal or viral infections
3. Patients with herpes simplex, vaccinia and varicella
4. Patients on the first trimester of pregnancy
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PRECAUTIONS:
1. Prolonged use
2. Pregnancy
ADVERSE REACTIONS:
DERMATOLOGIC: irritation, itching, dryness, burning, hypopigmentation,
hypertrichosis-acneiform eruption; OTIC: ear pain, itching, decreased hearing,
tinnitus, vertigo, fungal overgrowth inside the ear canal
DOSAGE AND ADMINISTRATION:
Apply 3-4 drops 2-4x/d.
PREPARATION:
Ear Drops Solution: 3.5 mg neomycin (as sulfate) + 10,000 U polymyxin B (as
sulfate) + 0.025% fluocinolone acetonide/mL, 5 mL bottle

20.7 TOPICAL NASAL CORTICOSTEROIDS
Budesonide

A glucocorticoid with a high local anti-inflammatory effect. It acts inside the
body’s cells to decrease the release of certain chemicals that are involved in
the immune system, and which initiate an inflammatory reaction. It undergoes
an extensive degree (90%) of biotransformation in the liver to metabolites of low
glucocorticoid activity. It does not undergo local metabolism in the nose. Systemic
availability of budesonide after nasal inhalation is about 30%.
INDICATIONS:
1. Allergic and non-allergic rhinitis
2. Treatment of nasal polyps
3. Prevention of nasal polyps after polypectomy
4. Reversal of rhinitis medicamentosa
CONTRAINDICATIONS:
1. Patients with recent sinus infection, nasal bleeding or surgery
2. Patients with active pulmonary tuberculosis
3. Hypersensitivity to the drug or any of its components
PRECAUTIONS:
1. Adrenal suppression may occur in some patients treated with high-dose
long term inhalational therapy.
2. In prolonged use, nasal passages should be examined periodically for
mucosal changes.
3. It should be used with extreme caution, or not at all, in patients with clinical
tuberculosis or asymptomatic Mycobacterium tuberculosis infections of the
respiratory tract, untreated fungal or bacterial infection or ocular Herpes
simplex or untreated systemic viral infections.
4. Caution should be taken in children who are receiving long-term treatment
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and they should have their height regularly monitored, since high doses
of corticosteroids taken for long periods of time can impair growth in
children.
ADVERSE REACTIONS:
OTIC: dry nose and sneezing immediately after use, slight hemorrhagic
secretion and epistaxis; RESPIRATORY: cough, hoarseness, throat irritation;
CNS: lightheadedness; GIT: oral thrush, upset stomach; MUSCULOSKELETAL:
decrease in bone density
Prolonged use with high doses may lead to cataracts, glaucoma, adrenal
suppression and growth suppression in children and adolescents
DOSAGE AND ADMINISTRATION:
A and CH (>6 yr): 1 spray into each nostril once daily
Severe cases: 2 sprays once daily; maximum 256 mcg daily
Nasal Polyps: 200 mcg 2x/d
This is given via inhaler device and this delivers the drug directly to the place
where it is needed. The mouth should be rinsed out with water after each dose of
an inhaled corticosteroid, to prevent the development of oral thrush. The following
are instructions to patients regarding steps in administering the nasal spray:
1. Blow your nose.
2. Open the canister by turning the arrow.
3. Shake the canister well, both before and between sprays.
4. Plug one nostril and place the end of the inhaler in the other nostril. Hold
your breath and squeeze down on the canister to release the drug into
your nose. If your doctor prescribes a second spray, repeat these steps
with the inhaler in the other nostril.
5. Close the canister.
PREPARATION:
Nasal Aqueous Solution: 100 mcg/dose x 50 metered doses and 200 metered
doses

Fluticasone

Fluticasone is a synthetic corticosteroid and is used as a nasal spray to
decrease inflammation in the nasal passages. When administered into the nose,
it is absorbed into the cells of the nasal passages. Here it works by preventing
the release of inflammatory mediators in the nose. These mediators are normally
involved in producing immune and allergic responses that result in inflammation.
INDICATIONS:
1. Seasonal allergic rhinitis
2. Perennial allergic rhinitis
CONTRAINDICATION:
Known sensitivity or allergy to any ingredient.
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PRECAUTIONS:
1. Infections of the nasal passages and sinuses
2. Recent nasal surgery or injury
3. Pregnant and lactating women
4. Caution is advised in children as this drug may affect growth patterns.
5. Not recommended for children younger than 4 years old.
ADVERSE REACTIONS:
CNS: headache, difficulty in sleeping, lightheadedness, awareness of
heartbeat; OTIC: sneezing, burning, stinging and dryness of nasal lining and
rebound congestion
DOSAGE AND ADMINISTRATION
A and CH (>12 yr): 2 sprays/nostril/d in AM; maximum of 4 sprays/nostril/d
CH (4-12 yr): 1 spray/nostril/d; maximum of 2 sprays/nostril/d
PREPARATION:
Nasal Aqueous Solution: 0.05%/dose x 120 doses (as propionate)

20.8 TOPICAL NASAL DECONGESTANT
OXYMETAZOLINE

Oxymetazoline is one of the sympathomimetics that acts by stimulating alphaadrenergic receptors. In the lining of the nose and sinuses, it acts on receptors in
the muscles of the blood vessel walls, causing them to contract. This results in a
narrowing of the blood vessels and therefore, decreased blood flow to the lining of
the nose and sinuses. By decreasing blood flow, fluid congestion in the nose and
sinuses is reduced. In addition, obstructed eustachian ostia may be opened. Nasal
ventilation and aeration are improved temporarily. However, rebound vasodilation
and congestion may occur.
Following intranasal application, local vasoconstriction occurs within 5-10
minutes and persists for 5-6 hours. Occasionally, enough oxymetazoline may be
absorbed to produce systemic effects.
INDICATIONS:
1. For relief of nasal congestion associated with acute or chronic rhinitis,
common cold, sinusitis, hay fever, and other allergies.
2. To reduce swelling and facilitate visualization of nasal and pharyngeal
membranes prior to surgery or diagnostic procedures.
3. Epistaxis
4. Vasomotor rhinitis
5. Non-allergic rhinitis with eosinophilia syndrome (NARES)
CONTRAINDICATIONS:
1. Children < 5 years old
2. Known hypersensitivity to the drug or any component
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3.

Patients who used monoamine oxidase inhibitors and antidepressants in
the last 14 days

PRECAUTIONS:
1. Do not exceed the recommended dosage and do not use for more than 72
hours because of a tolerance effect and possible residual congestion.
2. Use with caution in patients with coronary artery disease, diabetes mellitus,
hypertension and hyperthyroidism.
3. Excessive use, especially in children, can cause systemic effects.
4. Excessive and inadvertent ingestion in children may cause profound CNS
depression.
ADVERSE REACTIONS:
May cause headache, difficulty in sleeping, awareness of heartbeat,
lightheadedness, sneezing, burning, stinging or dryness of nasal lining, and
rebound congestion.
DOSAGE AND ADMINISTRATION:
Apply 2-3 drops in each nostril 2x/d. The following instructions may be given
to the patients:
To use the nose drops:
1. Blow your nose gently. Tilt the head back while standing or sitting up, or
lie down on a bed and hang the head over the side. Place the drops into
each nostril and keep the head tilted back for a few minutes to allow the
medicine to spread throughout the nose.
2. Rinse the dropper with hot water and dry with a clean tissue. Replace the
cap right after use.
3. To avoid spreading the infection, do not use the container for more than
one person.
To use the nose spray:
1. Blow your nose gently. With the head upright, spray the medicine into
each nostril. Sniff briskly while squeezing the bottle quickly and firmly. For
best results, spray once into each nostril, wait 3 to 5 minutes to allow the
medicine to work, then blow the nose gently and thoroughly. Repeat until
the complete dose is used.
2. Rinse the tip of the spray bottle with hot water, taking care not to suck
water into the bottle, and dry with a clean tissue. Replace the cap right
after use.
3. To avoid spreading the infection, do not use the container for more than
one person.
PREPARATIONS:
Nasal Drops Solution: 0.025%, 15 mL bottle (as hydrochloride)
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Nasal Spray: 0.05%, 10 mL and 15 mL bottle (as hydrochloride)
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21.0 VITAMINS A N D MINERALS
2 1 . 1 VITAMINS

The term vitamins refers to a group of compounds generally classified as fat
soluble vitamins (A, D, E, and K) and water soluble vitamins (C; and B1, B2, B6, B12,
biotin, folic acid, niacin, and pantothenic acid belonging to the B vitamin group).
The term vitamer refers to a vitamin that occurs in different chemical forms but
having the same vitamin activity.
Vitamins are organic substances that are essential for normal metabolism and
thus must be provided in the diet in small quantities because these substances
(with the exception of vitamin D) are not synthesized in the human body. Vitamins
are used for the prevention and treatment of specific deficiency states or where the
diet is known to be inadequate. Their use as general “pick-me-ups” is of unproven
value and, in the case of preparations containing the fat-soluble vitamins, specially
vitamins A or D, a potential for harm may actually exist as these can be stored in
massive degree and many patients may take more than the prescribed dose. The
fad for megadose vitamin therapy (e.g., vitamin E, ascorbic acid and pyridoxine) is
still of unproven scientific benefit and can also be harmful. The fat soluble vitamins
are absorbed by complex processes that parallel the absorption of fat. Thus any
condition that causes malabsorption of fat may result in deficiencies of one or all of
the vitamins. Since these vitamins are metabolized very slowly, overdosage may
cause toxic effects. In the case of water-soluble vitamins, metabolism is rapid, any
excess is excreted in the urine, and except for niacin and pyridoxine, overdosage
seldom causes toxic effects in individuals with normal renal function.
INDICATIONS:
1. As dietary supplement in a variety of circumstances where vitamin
deficiencies are likely to occur, e.g., inadequate or eccentric diet,
malabsorption (as in cases of diseases of the liver and biliary tract,
prolonged diarrhea, pernicious anemia, sprue, surgical bypass of the small
intestine), increased tissue needs (as in the case of diseases associated
with increased metabolic rate, such as hyperthyroidism and conditions
accompanied by fever or tissue wasting), or inborn errors of metabolism.
2. As treatment for specific deficiency states; these doses containing as much
as five times the RDA should not be used as dietary supplements and
medical supervision is important when such amounts are administered.
Requirements of infants: Full term infants breastfed by well nourished mothers
generally receive adequate amounts of vitamins except vitamin K and vitamin D.
Requirements of children: Children and adolescents from deprived families
and those who are nutritionally neglected are considered to be at risk for vitamin
deficiencies and should receive supplementation.
Requirements of pregnant and lactating women: Supplemental preparations
should contain folic acid and iron for these nutrients cannot probably be adequately
supplied by the diet. Hydroxocobalamin may be required for those with previous
intake of contraceptive pills.
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400
450
450
500
500
500
500
800
800
800

49
63
59
58
58
58
58
66
66
66
81
76

1070
1410
1600
2140
2800
2840
2490
2420
2170
1890
1920
2250
2050
1860
1810
1620
1410

+300
+300
+500
+500

34
50
58
59
59
59
59

35
49
50
51
51
51
51

900
900

400
550
600
550
550
550
550

400
400
400

105
100

80
80
80

45
65
70
70
70
70
70

45
65
75
75
75
75
75

30
30
35

30
30

1.5
1.5

1.4
1.4
1.4

0.9
1.0
1.1
1.1
1.1
1.1
1.1

0.9
1.2
1.4
1.2
1.2
1.2
1.2

0.5
0.6
0.7

0.2
0.4

Thiamin
mg

1.7
1.7

1.7
1.7
1.7

0.9
1.0
1.1
1.1
1.1
1.1
1.1

1.0
1.3
1.5
1.3
1.3
1.3
1.3

0.5
0.6
0.7

0.3
0.4

Riboflavin
mg

niacin equivalents (NE)

Vitamin C
mg

Note: retinol equivalents (RE)

54
71
73
67
67
67
67

28
38
43

375
400

13
19
24

9
14

560
720

Vitamin A
µg RE

6
9

Protein
g

Energy
kcal

Weight
kg

Source: FNRI-DOST, 2002

Infants, mos
Birth - < 6
6 - < 12
Children, y
1-3
4-6
7-9
Males, y
10-12
13-15
16-18
19-29
30-49
50-64
65+
Females, y
10-12
13-15
16-18
19-29
30-49
50-64
65+
Pregnant women
Trimester
First
Second
Third
Lactating women
1st 6 mos
2nd 6 mos

Population group

500
500

600
600
600

400
400
400
400
400
400
400

400
400
400
400
400
400
400

160
200
300

65
80

Folate
µg DFE

750
750

800
800
800

1000
1000
1000
750
750
800
800

1000
1000
1000
750
750
750
800

500
550
700

200
400

Calcium
mg

dietary folate equivalents (DFE)

17
17

18
18
18

12
14
14
14
14
14
14

12
16
16
16
16
16
16

6
7
9

1.5
4

Niacin
mg NE

Table 21.1 Recommended energy and nutrient intakes per day

200
200

200
200
200

120
150
150
150
150
150
150

120
150
150
150
150
150
150

90
90
120

90
90

Iodine
µg

µg -microgram

27
30

27
34
38

19
21
27
27
27
27
10

13
20
14
12
12
12
12

8
9
11

0.38
10

Iron
mg

933
1250
1250
1250
700
700
700
700
700
700
700
700
700

155
225
260
235
235
235
235
160
220
240
205
205
205
205
205
205
205
250
250

34
50
58
59
59
59
59

35
49
50
51
51
51
51

11.5
11.5

5.1
6.6
9.6

6.0
7.9
7.0
4.5
4.5
4.5
4.5

6.8
9.0
8.9
6.4
6.4
6.4
6.4

4.5
5.4
5.4

1.4
4.2

40
40

35
35
35

21
31
36
31
31
31
31

21
31
36
31
31
31
31

18
22
20

6
10

Selenium
µg

MINERALS

Zinc
mg

2.5
2.5

2.5
2.5
2.5

1.8
2.5
2.5
2.5
2.5
2.5
2.5

1.7
2.5
2.9
3.0
3.0
3.0
3.0

0.7
1.0
1.2

0.01
0.5

Fluoride
mg

2.6
2.6

2.0
2.0
2.0

1.6
1.6
1.6
1.8
1.8
1.8
1.8

1.9
2.2
2.2
2.3
2.3
2.3
2.3

1.2
1.5
1.7

0.003
0.6

Manganese
mg

5
5

5
5
5

5
5
5
5
5
10
15

5
5
5
5
5
10
15

5
5
5

5
5

D
µg

*α-tocopherol						

1250
1250
1250
700
700
700
700

460
500
500

65
76
100

13
19
24

90
275

26
54

mg

6
9

Source: FNRI-DOST, 2002		

Infants, mos
Birth - < 6
6 - < 12
Children, y
1-3
4-6
7-9
Males, y
10-12
13-15
16-18
19-29
30-49
50-64
65+
Females, y
10-12
13-15
16-18
19-29
30-49
50-64
65+
Pregnant women
Trimester
First
Second
Third
Lactating women
1st 6 mos
2nd 6 mos

mg

Population group Weight
Magnesium Phosphorus
kg

16
16

12
12
12

11
12
12
12
12
12
12

10
12
13
12
12
12
12

5
6
7

3
4

E*
mg

K
µg

51
51

51
51
51

35
49
50
51
51
51
51

34
50
58
59
59
59
59

13
19
24

6
9

2.0
2.0

1.9
1.9
1.9

1.2
1.2
1.2
1.3
1.3
1.5
1.5

1.3
1.3
1.3
1.3
1.3
1.7
1.7

0.5
0.6
1.0

0.1
0.3

B6
mg

2.8
2.8

2.6
2.6
2.6

2.4
2.4
2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4
2.4
2.4

0.9
1.2
1.8

0.3
0.4

B12
µg

Note: µg -microgram

VITAMINS

Table 21.2 Recommended daily intakes for other minerals and vitamins per day

Requirements of patients on hemodialysis which removes circulating coenzyme
compounds derived from folic acid, pyridoxine, and ascorbic acid: Compensatory
amounts (100-300%) of the RDA of these vitamins should be prescribed.
In the nutrient-based standards for Filipinos established by Food and Nutrition
Research Institute, Department of Science and Technology, a change in the use
of the term from “Recommended Dietary Allowances (RDAs)” to “Recommended
Energy and Nutrient Intakes (RENIs)” was adopted in 2002 to emphasize that the
standards are in terms of nutrients, and not foods or diets.
The Tolerable Upper Intake Level (UL) is the highest average daily intake level
that is likely to pose no risk of adverse health effects to almost all individuals in
the general population; as intake increases above the UL, the potential risk of
adverse effects may increase. UL is one of the 4 nutrient-based reference values
that comprise the Dietary Reference Intakes (DRIs), which is established by the
Food and Nutrition Board, U.S. Institute of Medicine (IOM) of the the National
Academy of Sciences in collaboration with Health Canada. This may be accessed
via http://www.nap.edu.

ASCORBIC ACID (vitamin C)
WARNING
In subjects taking large amounts of vitamin C, rebound scurvy has been
reported when the medication was abruptly discontinued. This is due to
the induction of pathways of ascorbic acid metabolism resulting from the
high doses taken.
The term vitamin C refers to both ascorbic acid and dehydroascorbic acid
(DHA), since both exhibit anti-scorbutic activity. The terms vitamin C, ascorbic acid
and ascorbate are commonly used interchangeably.
Vitamin C is essential for collagen formation and maintenance of intracellular
ground substance of mesenchymal origin, such as connective tissue, osteoid tissue,
and dentin. Vitamin C plays a role in catecholamine biosynthesis. The deficiency
state, scurvy, is characterized by degenerative changes in the capillaries, bone and
connective tissues. Claims that vitamin C ameliorates colds has not been proven.
A daily dose of 200 mg or higher will not raise plasma concentrations of vitamin
C above 2 mg/dL as with this concentration, the renal threshold for the vitamin is
exceeded and the excess is excreted through the urine.
INDICATION:
Treatment of ascorbic acid deficiency states, specially frank scurvy that occurs
rather infrequently in infants and in adults
See Section 12.2 Specific Antidotes/Antagonists
PRECAUTIONS:
1. Tolerance may be produced with prolonged use of large doses.
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2.
3.
4.
5.

Large doses administered to pregnant mothers may lead to scurvy of
newborns.
Use cautiously in patients with preexisting kidney stone disease.
Use cautiously in patients with erythrocyte G6PD deficiency,
hemochromatosis, thalassemia, or sideroblastic anemia.
Avoid rapid intravenous injections due to pain at the injection site.

PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
RENAL: large doses may cause precipitation of oxalate or urate renal stones if
the urine becomes acidic during therapy; GIT: nausea, abdominal cramps, diarrhea
and flatulent distention due to the osmotic effect of unabsorbed vitamin C passing
through the intestine
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is set at 2000 mg/d of vitamin C; based on osmotic diarrhea and gastrointestinal
disturbances as the adverse effects.
DRUG INTERACTIONS:
1. Acidic drugs may undergo unexpected renal tubular reabsorption when
administered with large doses (2 g/d) of ascorbic acid (but not sodium
ascorbate).
2. Vitamin C enhances iron absorption from the GIT.
3. Smoking decreases ascorbic acid serum levels due to increased
metabolic turnover rate of the vitamin and may increase ascorbic acid
requirements.
4. Sulfonamides, given concurrently with ascorbic acid, may develop
crystallization.
5. Warfarin may have its anticoagulant effect inhibited; however, data are
conflicting.
6. Large doses (500 mg) of vitamin C may cause false negative urine glucose
determinations using the glucose oxidase method, or false positive
results when using the copper reduction method or Benedict’s solution.
No exogenous vitamin C should be ingested for 48-72 h before aminedependent stool occult blood tests are conducted because false negative
results may occur.
DOSAGE AND ADMINISTRATION:
In deficiency states:
A: 1000 mg in div doses, PO
CH: 100 to 300 mg PO or IV depending on severity
In idiopathic methemoglobinemia: 300 to 400 mg daily in div doses PO
Parenteral administration is indicated only when there are conditions that
prevent adequate absorption from the gastrointestinal tract in which case, 100-500
mg/d IM
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PREPARATIONS:
Oral: 100 mg, 250 mg and 500 mg tablet
100 mg/mL drops, 15 mL, 30 mL and 60 mL
100 mg/5mL syrup, 60 mL, 120 mL and 250 mL
Inj.: 500 mg/mL, 2 mL ampul (IV)

ERGOCALCIFEROL (calciferol, vitamin D2)

The term vitamin D is used for a range of closely related sterol compounds
including vitamin D2 (ergocalciferol, calciferol, irradiated ergosterol) and vitamin
D3 (cholecalciferol, colecalciferol, activated 7-dehydrocholesterol) as well as to
the metabolites and analogues of these substances. Some metabolites include
alfacalcidol (1α-hydroxycholecalciferol), calcifediol (25-hydroxycholecalciferol),
calcitriol (1,25-dihydroxycholecalciferol). Newer vitamin D analogues include
doxercalciferol, falecalcitriol, maxacalcitol, and paricalcitol.
Ergocalciferol regulates the concentration of calcium in the plasma. It shares
this function with parathyroid hormone and calcitonin. Vitamin D, without a subscript
referring to either D2 or D3 or both, is biologically inert and requires hydroxylation
in the liver and kidneys to form the biologically active 1,25-dihydroxyvitamin D
that facilitates the intestinal absorption of calcium and also enhances the dietary
phosphorus absorption thereby allowing normal mineralization of the skeleton.
Deficiency of vitamin D may lead to problems caused by inadequate calcium in the
body such as rickets and osteomalacia.
INDICATIONS:
1. Prophylaxis and cure of nutritional rickets
2. Treatment of metabolic rickets and osteomalacia
3. Hypoparathyroidism
4. Prophylaxis of osteoporosis in the elderly
CONTRAINDICATIONS:
1. Hypercalcemia
2. Metastatic calcification
3. Hyperphosphatemia
4. Hypercalciuria
PRECAUTIONS:
1. All patients receiving pharmacological doses of vitamin D should have
their plasma calcium concentration checked at intervals (initially weekly)
and whenever nausea and vomiting are present as these are early signs
of vitamin D toxicity in association with hypercalcemia.
2. Renal impairment
3. Breast milk from women taking pharmacological doses of vitamin D may
cause hypercalcemia in the nursing infant.
4. Administer with caution to patients receiving digitalis as hypercalcemia
may precipitate cardiac arrhythmias.
5. Phosphate-binding drugs should be used concomitantly with ergocalciferol
to prevent elevation of serum phosphates in renal failure patients.
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PREGNANCY RISK CATEGORY: A; D if used in doses above RDA
ADVERSE REACTIONS:
The early and late effects of vitamin D intoxication and hypercalcemia:
Early: CNS: headache, somnolence; GIT: nausea, vomiting, dry mouth,
constipation, metallic taste; MUSCULOSKELETAL: muscle pain, bone pain;
OTHERS: weakness
Late: GUT: polyuria, polydipsia, proteinuria, nocturia; METABOLIC: elevated
BUN, hypercholesterolemia; OPHTHALMOLOGIC: conjunctivitis, photophobia;
GIT: anorexia, elevated AST and ALT, pancreatitis; DERMATOLOGIC: pruritus;
OTIC: rhinorrhea; OTHERS: irritability, weight loss, hyperthermia, decreased
libido
In overdosage: METABOLIC: hypercalcemia, hypercalciuria and
hyperphosphatemia; widespread calcification of soft tissues, including heart,
blood vessels, renal tubules and lungs; bone demineralization in adults; decline
in average linear growth rate and increased bone mineralization in infants and
children; CVS/RENAL: death can result from cardiovascular or renal failure
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is set at 50 mcg/d of vitamin D; based on the adverse effect of hypervitaminosis D
due to elevated plasma 25(OH)D concentration causing hypercalcemia.
TREATMENT OF HYPERVITAMINOSIS D:
With hypercalcemia, immediate withdrawal of the vitamin, a low calcium diet,
generous fluid intake and urine acidification along with symptomatic and supportive
treatment. Hypercalcemic crisis with dehydration, stupor, coma and azotemia
requires more vigorous treatment. The first step is hydration; intravenous saline
may quickly and significantly increase urinary calcium excretion. A loop diuretic
may be given with the saline infusion to further increase calcium excretion. Other
measures include administration of citrates, sulfates, phosphates, corticosteroids
and EDTA. With appropriate therapy, and when no permanent damage has
occurred, recovery is probable.
DRUG INTERACTIONS:
In patients receiving phenytoin, or phenobarbital, the plasma concentrations
of vitamin D are reduced. With long-term phenytoin therapy, osteomalacia in
adults and rickets in children can occur, probably secondary to phenytoin-induced
vitamin D deficiency and/or its inhibitory effect on calcium transport and bone
metabolism.
DOSAGE AND ADMINISTRATION:
A: Refractory rickets: 50,000-500,000 IU/d
Hypoparathyroidism: 50,000-400,000 IU/d
As a supplement in the elderly against osteoporosis: 400 IU/d
CH: In deficiency states: 25,000-50,000 IU/d
Note: The biological activity of one mcg of vitamin D2 or vitamin D3 is 40 IU.
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PREPARATIONS:
 Oral: 1.25 mg (50,000 IU) tablet/capsule
250 mcg/mL (10,000 IU/mL) solution, 60mL

FOLIC ACID

The term folic acid refers to pteroylmonoglutamic acid (PGA) consisting of a
pteridine ring, para-aminobenzoic acid and glutamic acid. The term folate refers
to a group of derivatives exhibiting the biological activity of the parent molecule
PGA. Derivatives differ in 3 structural modifications namely: first, reduction state
of the pteridine ring: e.g., reduced folates 5,6,7,8-tetrahydrofolates (THF), and
7,8-dihydrofolate; second, one-carbon substitutions on the pteridine ring: e.g.,
at N-5, N-10, or N-5,10 positions conferring on folates their role as one-carbon
carriers; third, numbers of glutamate residues: e.g., pteroylmonoglutamate or
pteroylpolyglutamate.
Folate in the form of 5-methyltetrahydrofolate (as the pentaglutamate) is the
coenzyme in the methionine synthase reaction that converts homocysteine to
methionine. In addition to methionine, tetrahydrofolate (as the pentaglutamate)
is also formed. Conversion to tetrahydrofolate is vitamin B12 dependent. Oral
synthetic folic acid is the pteroylmonoglutamic acid form and is completely absorbed
following administration, even in the presence of malabsorption syndromes. Folic
acid is excreted in breast milk; milk/plasma ratio equal approximately 0.02.
INDICATIONS:
1. Prophylaxis in renal dialysis; homocysteine, a risk factor for atherosclerosis,
accumulates in the blood of dialysis patients and is inversely related to
folate status.
2. Prophylaxis in pregnancy to reduce risk of neural tube defects and other
birth defects
See Section 10.1 Anti-anemics
CONTRAINDICATION:
Hypersensitivity to any component of a folic acid-containing product
PRECAUTION:
The use of supplementary folic acid in undiagnosed anemia or any related
medical condition should be exercised with caution.
PREGNANCY RISK CATEGORY: A if in doses below 0.8 mg/d; C if doses higher
than 0.8 mg/d
ADVERSE REACTIONS:
GIT disturbances; IMMUNOLOGIC: allergic sensitization; CNS: result in
hematologic improvement thereby masking Vitamin B12 deficiency but which, if
uncorrected, can result in neurologic deterioration
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is set at 1,000 mcg/d of folate from fortified food or supplements, exclusive of food
938

folate; based on the precipitation or exacerbation of neuropathy in vitamin B12deficient individuals as adverse effect.
DRUG INTERACTIONS:
1. In large amounts, may counteract the antiepileptic effect of phenobarbital,
phenytoin and primidone and increase the frequency of seizures in
susceptible children
2. May mask the continued progress of a hematologic abnormality secondary
to vitamin B12 deficiency
3. Alcohol, anti-tuberculosis drugs, oral contraceptives and methotrexate
produce low serum and tissue concentrations of folate.
DOSAGE AND ADMINISTRATION:
For folate deficiency state:
A and CH > 4 yr: 1 mg /d PO, for 4 to 5 d or until hematopoietic response
obtained; Maintenance, 100 to 500 mcg/d
CH < 4 yr: 0.3 mg/d PO; Maintenance - half the initial dose
As a diagnostic test (folate deficiency):
A and CH: 0.1 to 0.2 mg PO, for 10 d while maintaining on low folate and
vitamin B12 diet.
Note: In the presence of vitamin C deficiency also, folic acid initially
should be administered parenterally via the intramuscular route.
For neural tube defects:
Prevention of recurrence- 5 mg daily (reduced to 4 mg daily if a suitable
preparation becomes available); supplementation should continue
until week 12 of pregnancy.
Prevention of first occurrence- 400 mcg daily before conception and
during the first 12 weeks of pregnancy; women who have not been
taking supplements and who suspect they are pregnant should
start at once and continue until week 12 of pregnancy.
PREPARATIONS:
Oral: 1 mg tablet
5 mg tablet/capsule
 Inj.: 1 mg/mL, 1 mL ampul (IM) (as sodium salt)

 HYDROXOCOBALAMIN (vitamin B12)

The term vitamin B12 is a collective term for a group of cobalt-containing
compounds designated cobalamins. A variable R group attached to the central
cobalt atom determines the type of vitamin B12 congener (hydroxocobalamin,
cyanocobalamin, methylcobalamin, deoxyadenosylcobalamin).
Vitamin B12 functions as a coenzyme in the methionine synthase reaction
for a critical methyl transfer reaction that converts homocysteine to methionine.
Hydroxocobalamin and cyanocobalamin are the principal forms in clinical use for
the prevention and treatment of vitamin B12 deficiency. Absorption of vitamin B12 is
inadequate in malabsorption states and in pernicious anemia.
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INDICATIONS:
Vitamin B12 deficiency (prophylaxis and treatment): malabsorption syndrome
as seen in GI pathology, dysfunction or surgery (as in total or partial gastrectomy or
total ileal resection), fish tapeworm infestation, small bowel disorders (as in gluteninduced enteropathy, tropical sprue), bacterial overgrowth of the small intestine
See Section 10.1 Anti-anemics and Section 12.2 Antidotes/Antagonists
CONTRAINDICATIONS:
1. Hypersensitivity to cobalt or to any component of hydroxocobalamin
formulation
2. Reported cross-sensitivity of hydroxocobalamin and cyanocobalamin
PRECAUTION:
Hydroxocobalamin (and cyanocobalamin) should not be given to patients
without first confirming the diagnosis and should not be used to treat megaloblastic
anemia of pregnancy.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
IMMUNOLOGIC: rarely, allergic hypersensitivity; RESPIRATORY: benzyl
alcohol preservative in some vitamin B12 injections has been associated with a
fatal “gasping syndrome” in premature infants
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for
vitamin B12 is not determinable; no adverse effects have been associated with the
consumption of the amounts of vitamin B12 normally found in foods or supplements.
As data on adverse effects are limited, caution may be warranted.
DRUG INTERACTIONS:
1. Absorption of Vitamin B12 from the gastrointestinal tract may be reduced
by aminoglycosides, anticonvulsants, biguanides, chloramphenicol,
cholestyramine, cimetidine, colchicine, methyldopa and potassium salts
2. Serum concentrations may fall with administration of oral contraceptives.
3. Inhalation of the anesthetic agent nitrous oxide anesthetic can produce a
functional vitamin B12 deficiency.
DOSAGE AND ADMINISTRATION:
A and CH: Initially: 1 mg IM once daily or every other day for at least 2 wk;
Maintenance: 1 mg once a mo
Unless the patient cannot tolerate parenteral administration, oral vitamin B12
should not be administered to patients with a vitamin B12 deficiency.
PREPARATIONS:
Oral: 100 mcg and 250 mcg tablet
Inj: 1 mg/mL, 1 mL ampul/vial (IM)
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 NICOTINAMIDE (vitamin B3)

The term niacin, sometimes referred to as vitamin B3, is used either as a generic
term to include both nicotinamide (niacinamide) and nicotinic acid and derivatives
that exhibit the biological activity of nicotinamide. Niacin is also used synonymously
with nicotinic acid alone, also referred to as vitamin B3.
Nicotinamide functions in the body after conversion to either nicotinamide
adenine dinucleotide (NAD) or nicotinamide adenine dinucleotide phosphate
(NADP). These function as coenzymes in oxidation-reduction reactions required
for energy metabolism such as tissue respiration and glycogenolysis. Niacin and
nicotinamide metabolites formed in the liver are excreted in the urine. A deficiency
of niacin results in pellagra. Nicotinamide is preferred over nicotinic acid as it
produces less flushing and may be associated with a lower incidence of other
adverse effects.
INDICATION:
For the prophylaxis and treatment of pellagra
CONTRAINDICATIONS:
1. Hypersensitivity to nicotinamide
2. Liver disease
3. Active peptic ulcer disease
PRECAUTION:
Care must be taken in administration to patients with a history of peptic
ulceration, with gout or diabetes or impaired liver function.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
CNS: mild headache, dizziness; GIT: activation of a peptic ulcer, vomiting,
stomach pain, flatulence, diarrhea; hepatotoxicity; ENDOCRINE: hyperglycemia
observed rarely with higher doses
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is 35 mg/d of niacin (includes nicotinamide, nicotinic acid and derivatives); based
on flushing as the critical adverse effect.
DRUG INTERACTIONS:
Concomitant use of carbamazepine and nicotinamide may decrease
carbamazepine clearance.
DOSAGE AND ADMINISTRATION:
For treatment of deficiency state
A: Initially 100-200 mg 3x/d; gradually increased over 2-4 wk to 1-2 g 3x/d PO
CH: 50 to 300 mg/d PO
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PREPARATIONS:
Oral: 50 mg and 100 mg tablet

PHYTOMENADIONE (phytonadione, vitamin K1 )
WARNING
Too rapid IV administration can cause hypotension, flushing and
cardiovascular collapse.

The term vitamin K is a generic term for a group of substances to include vitamin
K1 (phylloquinone) also known as phytomenadione or phytonadione; vitamin K2
(menaquinone); and vitamin K3 (menadione). Vitamin K1 occurs in foods; vitamin K2
is synthesized by bacteria that comprise the microflora of the intestine and is found
in food but the dietary contribution of vitamin K2 is much less than that of vitamin
K1; Vitamin K3 is a synthetic water-soluble analogue of vitamin K1.
Vitamin K functions as a coenzyme during the synthesis of blood clotting
factors II, VII, IX and X. Deficiency of vitamin K may result from lack of vitamin
K in the diet, loss of intestinal factors (e.g., lack of normal intestinal flora as in
newborns or may be antibiotic-induced; lack of bile due to obstruction) or the
administration of vitamin K antagonists (e.g., warfarin). Vitamin K requires bile
salts for absorption in the gut. Once absorbed, vitamin K1 (phytomenadione) is
the most rapid and effective in the vitamin K group. All forms of vitamin K are
initially concentrated in the liver and rapidly utilized or metabolized. The halflife of their action on clotting is a manifestation of the half-life of the clotting
factors in the blood. Although the onset of action may be fast (oral, 6-10 h;
parenteral-1 h) the maximum effect will not be observed for 1-3 d.
INDICATIONS:
To prevent or correct bleeding tendency or hemorrhage associated with
1. Vitamin K deficiency in hypoprothrombinemia of the newborn
2. Prolonged use of broad spectrum antimicrobials
3. Prolonged intravenous alimentation
4. Biliary obstruction or fistula
5. Malabsorption syndromes
See Section 12.2 Specific Antidotes/Antagonists
CONTRAINDICATION:
Hypersensitivity to vitamin K
PRECAUTIONS:
1. Hypoprothrombinemia due to severe hepatocellular damage is not
corrected by the administration of vitamin K.
2. Repeated large doses of vitamin K are not warranted in liver diseases if
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3.

the initial response is unsatisfactory. Failure to respond to vitamin K may
indicate a coagulation defect or a condition unresponsive to vitamin K.
Administer IV dose over a period of 15-30 min.

ADVERSE REACTIONS:
IMMUNOLOGIC: allergic reactions, anaphylactic reactions; METABOLIC: hyperbilirubinemia has been reported in the newborn especially prematures, immaturity being an important factor in the development of toxic reactions to water-soluble vitamin K analogues (menadione), but not with vitamin K1; CVS: hypotension,
flushing and cardiovascular collapse after rapid IV administration
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for vitamin
K is not determinable due to lack of data on adverse effects.
DRUG INTERACTIONS:
1. Broad-spectrum antibiotics (e.g., cefoperazone, moxalactam, cefamandole
and cefotetan) may produce hypoprothrombinemia as these interfere with
the actions of vitamin K.
2. Vitamin K antagonizes the effects of oral anti-coagulants.
3. Absorption after oral administration is impaired by mineral oil and
cholestyramine.
4. Hypoprothrombinemia resulting from salicylate hypersensitivity.
PREGNANCY RISK CATEGORY: C
DOSAGE AND ADMINISTRATION:
For hemorrhagic disease:
NB: Prophylaxis - 500 mcg to 1 mg IM, single dose within 1 h of birth.
Treatment - 1 to 2 mg/dose/d SC, IM, IV, over 15 to 30 min
PREPARATIONS:
Oral/Inj: 2 mg/0.2 mL pediatric ampul (IM, IV, PO) (as mixed micelle)
Inj.: 10 mg/mL, 1 mL ampul (IM, IV, SC) (as aqueous colloidal solution with
benzyl alcohol)
10 mg/mL, 1 mL ampul (IM, IV, SC) (as mixed micelle)

PYRIDOXINE (vitamin B6)

The term vitamin B6 refers to a group of six related compounds: pyridoxal,
pyridoxamine, pyridoxine and their phosphorylated derivatives; although the term
vitamin B6 is commonly used interchangeably with pyridoxine.
Pyridoxal, pyridoxamine, pyridoxine are readily absorbed from the
gastrointestinal tract and are metabolized in the liver, primarily to pyridoxal
phosphate the active form of the vitamin. Pyridoxal phosphate acts as a coenzyme
in decarboxylation and transamination of amino acids, such as the decarboxylation
of 5-hydroxytryptophan in the formation of serotonin and in the metabolism of
glycogen and fatty acids. Adequate functioning of the nervous system depends
on pyridoxine, a deficiency of which leads to seizures and peripheral neuropathy.
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Pyridoxal phosphate is the coenzyme for both glutamic decarboxylase and
gamma-aminobutyric acid transaminase, each of which is necessary for normal
brain metabolism. Pyridoxine is well absorbed by mouth.
INDICATIONS:
1. Pyridoxine deficiency secondary to inadequate diet
2. Inborn errors of metabolism (e.g.,pyridoxine-dependent seizures in infants
secondary to glutamate decarboxylase deficiency, or pyridoxine-responsive
anemia secondary to delta-aminolevulinate synthase deficiency)
See Section 12.2 Specific Antidotes/Antagonists
CONTRAINDICATION:
Hypersensitivity to pyridoxine or any component of preparation
PRECAUTIONS:
1. Long term high-dose administration of pyridoxine has been associated
with the development of severe peripheral neuropathies.
2. Neonatal seizures
PREGNANCY RISK CATEGORY: A; C if used in doses above RDA
ADVERSE REACTIONS:
CNS: sensory neuropathy, paresthesia; somnolence; OTHERS: low serum
folic acid levels
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is 100 mg/d of vitamin B6; based on sensory neuropathy as the critical adverse
effect.
DRUG INTERACTIONS:
1. Isoniazid combines with pyridoxal to form hydrazones making it a potent
inhibitor of pyridoxal kinase. Isoniazid therefore appears to exert an antivitamin B6 effect.
2. Pyridoxine may reduce the effects of levodopa.
3. Concomitant administration of oral contraceptives and pyridoxine,
hydralazine and pyridoxine may increase pyridoxine requirements.
DOSAGE AND ADMINISTRATION:
For pyridoxine deficiency state causing anemia
A: 100-200 mg/d PO
CH: 10-100 mg/d PO
PREPARATIONS:
Oral: 25 and 50 mg tablet (as hydrochloride)
Inj: 100 mg/mL, 10 mL ampul (IM, IV) (as hydrochloride)
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RETINOL (vitamin A)
WARNING
Severe congenital malformations may occur in infants of mothers
consuming large amounts of oral retinoids for the treatment of acne.
The term vitamin A is now used more as a generic descriptor for compounds that
exhibit the biological properties of retinol, retinal, retinoic acid or retinyl esters, all of
which exist in the body; the term includes provitamin A carotenoids such as betacarotene that are dietary precursors of retinol. (Vitamin A1 refers to all-trans-retinol
or retinol, vitamin A2 refers to dehydroretinol). The term retinoid refers to retinol or
other closely related naturally occurring derivatives, and also include structurally
related synthetic analogs that need not have retinol-like (vitamin A) activity. Firstgeneration non-aromatic retinoids: e.g., retinol, retinoic acid (tretinoin, isotretinoin).
Second-generation mono-aromatic retinoids: e.g., etretinate, synthetic analog
of retinoic acid ethyl ester; acitretin, a metabolite of etretinate. Third-generation
polyaromatic retinoids or orotinoids: e.g., tazarotene, bexarotene.
Retinol (vitamin A1) is the major naturally occurring form. All-trans retinol
is converted in the retina to the retinal form that is required by the eye for the
transduction of light into neural signals necessary for vision. The retinoic acid
form is required to maintain normal differentiation of the cornea and conjunctival
membranes, thus preventing xerophthalmia, as well as for the photoreceptor rod
and cone cells of the retina. Chronic vitamin A deficiency may lead to blindness
that is common in Filipino children. Analogs of vitamin A, owing to its effect on the
differentiation of epithelial tissue, have found significant therapeutic use in selected
dermatologic conditions.
INDICATION:
Vitamin A deficiency state (e.g., xerophthalmia, night blindness)
CONTRAINDICATION:
Hypersensitivity to vitamin A or any component of the preparation
PRECAUTIONS:
1. Patients on prolonged daily administration over 25,000 IU should be under
close supervision.
2. Anaphylactic shock and death have been reported after IV use.
PREGNANCY RISK CATEGORY: A; X if used in doses above RDA
ADVERSE REACTIONS:
Acute toxicity: CNS AND DERMATOLOGIC: single doses of 25,000 IU/kg
has been reported to cause signs of increased intracranial pressure within 8-12 h
followed by cutaneous desquamation; in a few, occurrence of pseudotumor cerebri
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which usually presents with an abrupt onset of headache, nausea, diplopia, and
symmetric papilledema
Chronic toxicity: GIT: abdominal discomfort, anorexia, and vomiting; CNS:
irritability, headache, vertigo, and increased intracranial pressure; DERMATOLOGIC:
lip fissures and dry skin and hair; SKELETAL: slow growth, premature closure of
epiphysis, and bone pain; OTHERS: fatigue, malaise, lethargy, night sweats
Chronic intake of vitamin A at levels 10 to 20 times the recommended daily
allowance can lead to hypervitaminosis A.
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is set at 3,000 mcg/d of preformed vitamin A; based on teratogenicity as the critical
adverse effect for women of childbearing age and liver pathology for all other
adults.
TREATMENT OF VITAMIN A OVERDOSAGE:
Discontinuation of vitamin A usually reverses symptoms within 7 d. If
hypercalcemia persists, administer IV saline, prednisone and calcitonin as required.
Perform follow-up liver function tests since liver damage may be permanent. The
bone malformations may sometimes also be permanent.
DRUG INTERACTIONS:
1. Retinoid drugs (acitretin, all-trans-retinoic acid, bexarotene, etretinate and
isotretinoin) given with supplemental vitamin A, risk of hypervitaminosis
A
2. Tetracycline given with retinoids (avoid concomitant use), possible
increased risk of benign intracranial hypertension.
3. Concomitant administration of warfarin and vitamin A in large doses,
increased anticoagulant effect
DOSAGE AND ADMINISTRATION:
Xerophthalmia:
CH (> 1 yr): 200,000 IU upon diagnosis, followed by 200,000 IU PO the
next day; 200,000 IU 1 to 4 wk later depending on response
to initial dose (DOH)
CH (< 1 yr): 100,000 IU as in above regimen
Note: One IU is equal to one USP unit. One IU of vitamin A activity is defined
as either equal to 0.30 micrograms of all-trans retinol or to 0.60 micrograms
of the provitamin A, all-trans-beta-carotene. One retinol equivalent (RE) is
defined as one microgram of all-trans retinol, six micrograms of all-transbeta-carotene or 12 micrograms of other provitamin A carotenoids.
PREPARATIONS:
Oral: 10,000 IU, 25,000 IU and 50,000 IU soft gel capsule (as palmitate)
10,000 IU/mL, 15 mL and 30 mL bottle (oily solution) (as palmitate)
100,000 IU and 200,000 IU soft gel capsule with nipple (as palmitate)
(only for DOH program) (2)
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RIBOFLAVIN (vitamin B2 )

Riboflavin, as flavin mononucleotide (FMN) and flavin adenine dinucleotide
(FAD), acts as a coenzyme in many redox reactions involved with carbohydrate
metabolism and energy production. Riboflavin is required for the conversion of
pyridoxine to pyridoxal phosphate.
Riboflavin deficiency usually occurs in conjunction with malabsorption,
alcoholism, or protein-calorie deficiency, and is rarely the sole vitamin deficiency.
INDICATION:
Treatment and prevention of riboflavin deficiency
PRECAUTIONS:
Some preterm infant formulas for very-low-birth-weight babies provide riboflavin
at levels that may be higher than is prudent-up to 5 times that in formulas for
term babies and 18 times the amount in human milk. Neonates consuming those
formulas were shown to have highly elevated serum pyridoxine and riboflavin
levels. Although it is not known whether the high concentrations are harmful to the
neonate, it is known that riboflavin photodegrades to produce oxygen free radicals.
Most very-low-birth-weight babies receive phototherapy.
PREGNANCY RISK CATEGORY: A; C if used in doses above RDA
ADVERSE REACTIONS:
GUT: yellow orange discoloration of the urine
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Levels (UL) for adults
for riboflavin is not determinable; no adverse effects associated with riboflavin
consumption from food or supplements have been reported. As data on adverse
effects are limited, caution may be warranted.
DOSAGE AND ADMINISTRATION:
A: 3 to 10 mg/d PO
CH: 0.7 to 7.0 mg/d PO (DOH)
PREPARATION:
Oral: 50 mg tablet

THIAMINE (vitamin B1)
WARNING
Anaphylactic shock may occasionally follow injection.
Thiamine is an organic molecule with a pyrimidine and thiazole nucleus linked
by a methylene bridge. Thiamine pyrophosphate, which is physiologically active,
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functions as a coenzyme in carbohydrate metabolism through decarboxylation of
alpha-keto-acid and through transketolase in the pentose monophosphate pathway
for glucose. The requirement for thiamine is related to metabolic rate and is usually
greatest in cases where carbohydrates are the main source of energy.
INDICATIONS:
Treatment and prevention of thiamine deficiency
See Section 12.2 Specific Antidotes/antagonists
CONTRAINDICATION:
Hypersensitivity to thiamine
PRECAUTIONS:
1. Anaphylactic reaction can occur with IV use.
2. Facilities for treating anaphylaxis should be available when administered
PREGNANCY RISK CATEGORY: A; C if used in doses above RDA
ADVERSE REACTIONS:
IMMUNOLOGIC: hypersensitivity, anaphylaxis
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Levels (UL) for
adults is not determinable; no adverse effects associated with thiamine from food
or supplements have been reported. As data on the adverse effects are limited,
caution may be warranted.
DOSAGE AND ADMINISTRATION:
A: 10 to 100 mg/d PO
In severe deficiency up to 600 mg/d PO
CH: 10 mg/d PO
In children with cardiac failure, the drug may be given IM or IV over 10 min
PREPARATIONS:
Oral: 10 mg, 50 mg, 100 mg and 300 mg tablet (as hydrochloride)
 Inj. 100 mg/mL, 1 mL ampul/vial (IV)

 Alpha-Tocopherol (vitamin E) (for prematures)

The term vitamin E is a generic term applied to a group of naturally occurring
compounds called tocopherols (alpha-, beta-, gamma-, delta-) and tocotrienols
(alpha-, beta-, gamma-, delta-) as well as synthetic vitamin E, and ester derivatives
of both natural and synthetic alpha-tocopherol.
Alpha-tocopherol, among the 8 naturally occurring compounds of vitamin E, is
the most biologically active form; it has a preferential affinity to alpha-tocopherol
transfer protein in the liver and is transported in the body. Vitamin E’s major
function appears to be as a non-specific chain-breaking antioxidant that prevents
the propagation of free-radical reactions. Deficiency is observed to occur in
malabsorption states such as cystic fibrosis or acanthocytosis.
There is little evidence that oral supplements of vitamin E are essential in
948

adults, even where there is fat malabsorption secondary to cholestasis. In young
children with congenital cholestasis, abnormally low vitamin E concentrations may
be found in association with neuromuscular abnormalities that usually respond to
parenteral administration of vitamin E. Vitamin E has been tried for various other
conditions but there is no scientific evidence of its value. High doses have been
associated with adverse effects.
INDICATIONS:
1. Prevention of vitamin E deficiency
2. Prevention and treatment of hemolytic anemia caused by vitamin E
deficiency in low-birth weight neonates.
3. Prevention of retinopathy of prematurity or bronchopulmonary dysplasia
secondary to oxygen therapy.
PRECAUTIONS:
1. Predisposition to thrombosis
2. Increased risk of necrotizing enterocolitis in premature infants weighing <
1.5 kg.
PREGNANCY RISK CATEGORY: A
ADVERSE REACTIONS:
CNS: headache; GIT: nausea, diarrhea, flatulence and abdominal pain;
HEMATOLOGIC: delayed coagulation times in vitamin-K deficient patients may
occur with large doses; OTHERS: fatigue, weakness
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is set at 1,000 mg/d of any form of supplemental α-tocopherol; based on increased
tendency to hemorrhage as the adverse effect.
DRUG INTERACTIONS:
1. May increase absorption, utilization and storage of vitamin A
2. May delay response to iron in children with iron-deficiency anemia when
vitamin E is taken in dosages of greater than 10 units/kg/d
3. Low birth weight infants treated with iron supplements may develop vitamin
E deficiency hemolytic anemia.
4. Excessive use of mineral oil may decrease the absorption of vitamin E.
DOSAGE AND ADMINISTRATION:
Low birth weight/prematures: 5 to 25 units/d PO
Prevention of retinopathy of prematurity: 15 to 30 units/kg/d PO
Note: 1.36 international units of vitamin E equals the biologic activity of 1 mg of
d-alpha-tocopheryl acetate
PREPARATION:
Oral: 10 mg/mL suspension, 10 mL (as acetate)
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Calcitriol (1,2)

Calcitriol (1,25-dihydroxycholecalciferol) is the active form of vitamin D with the
greatest a n t i rachitic activity. An analogue of vitamin D, it promotes the absorption
of calcium from the intestine by forming a calcium-binding protein. It is absorbed
readily after oral administration and is distributed widely and is also largely proteinbound. It is metabolized in the liver and kidney and has a half-life of 3 to 6 h. It is
excreted primarily in feces.
See Ergocalciferol in Section 21.1 Vitamins
INDICATIONS:
1. Vitamin D deficient rickets
2. Treatment of hypocalcemia associated with chronic renal failure
3. Hypoparathyroidism
CONTRAINDICATIONS:
1. Hypersensitivity to vitamin D
2. Hypercalcemia
3. Hyperphosphatemia
4. Hypercalciuria
PRECAUTIONS:
1. Monitor serum calcium (twice weekly) in early treatment with calcitriol
during dosage adjustment, especially in patients on digitalis.
2. Administer with caution to patients receiving digitalis as hypercalcemia
may precipitate cardiac arrhythmias.
3. Phosphate-binding drugs should be used concomitantly with calcitriol in
hemodialysis patients to prevent elevations in serum phosphates.
4. Magnesium containing products should not be used with calcitriol in chronic
renal dialysis patients since it may lead to hypermagnesemia.
5. Calcitriol may be excreted in human milk; hypercalcemia in the infant may
result from chronic maternal ingestion of large doses of vitamin D.
PREGNANCY RISK CATEGORY: A; D if used in doses above RDA
ADVERSE REACTIONS
CNS: headache, somnolence, irritability; OPHTHALMOLOGIC: photophobia;
OTIC: rhinorrhea; GIT: nausea, vomiting, constipation, metallic taste, dry mouth,
anorexia; GUT: polyuria; MUSCULOSKELETAL: bone, muscle pain; CVS:
hypertension
DRUG INTERACTIONS:
1. Concomitant administration of calcitriol and magnesium-containing
antacids may lead to the development of hypermagnesemia.
2. Concomitant administration of thiazides with calcitriol causes
hypercalcemia; reduction of calcium excretion in the urine occurs with the
use of all thiazide diuretics.
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DOSAGE AND ADMINISTRATION:
For vitamin D deficient rickets:
A and CH: 0.25 to 2 mcg/d PO for 2-4 wk
For hypocalcemia and renal failure:
A: 0.25 mcg/d 3x weekly
0.5 mcg IV over 1 to 2 min 3x weekly
CH: 0.25 to 2 mcg/d PO with hemodialysis
0.014 to 0.041 mcg/kg/d PO without hemodialysis
0.01 to 0.05 mcg/kg IV 3x weekly while undergoing hemodialysis
For hypocalcemia:
IN (premature): 1 mcg/d for 5 d PO
0.05 mcg/kg/d IV over 1 to 2 min for 5 to 10 d
PREPARATIONS:
Oral: 0.25 mcg and 0.5 mcg capsule

Mecobalamin

Mecobalamin, also referred to as methylcobalamin (abbreviated MeCbl,
MetCbl) belongs to the vitamin B12 group.
Mecobalamin is the active intracellular form of vitamin B12. Methylcobalamin is
the cofactor for the enzyme methionine synthetase that catalyzes the methylation
of homocysteine to methionine. Methionine is converted to S-adenosylmethionine
(SAMe), the major donor of methyl groups in transmethylation reactions including
those involved in the synthesis of myelin basic protein, which is important in the
maintenance of the integrity of neuronal tissue.
Because vitamin B12 is avidly stored in the liver, parenteral administration
at monthly intervals is adequate. Large doses exceeding the transcobalaminbinding sites are immediately excreted. Oral therapy is possible but usually
requires huge doses to overcome the absorption deficit.
INDICATION:
Peripheral neuropathies
See Section 10.1 Anti-anemics
CONTRAINDICATIONS/PRECAUTIONS/ADVERSE REACTIONS/DRUG
INTERACTIONS:
See Hydroxocobalamin in Section 21.1 Vitamins
PREGNANCY RISK CATEGORY: No data currently found
Note: Hydroxocobalamin (vitamin B12 ): category C
DOSAGE AND ADMINISTRATION:
Peripheral neuropathies
A: 500 mcg 3 x a wk IM
PREPARATIONS:
Oral: 500 mcg tablet
Inj.: 500 mcg/mL, 1 mL ampul (IM, IV)
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Multivitamins
INDICATION:
As a nutritional supplement
PREPARATIONS:
Oral:
vitamin A
vitamin B1
vitamin B2
vitamin B6
vitamin B12
vitamin C
vitamin D
vitamin E
folic acid
niacin

for Infants
per 1 mL drops
325 mcg RE
0.3-0.4 mg
 0.1-0.3 mg
0.3-0.4 mg
0.3-0.6 mg
0.5-1.5 mcg
 0.3-0.4 mcg
30 mg
400 IU
 5 mcg
3-4 mg
 3.4 mg
20-30 mcg
5-8 mg

for Children
per 5 mL syrup
350-400 mcg RE
0.7-0.9 mg
 0.5-1 mg
0.7-0.9 mg
0.9-1.6 mg
2-3 mcg
 0.9-1.8 mcg
35-55 mg
400 IU
 5 mcg
5-7 mg
 5-7 mg
40-80 mcg
13-17 mg

for Adults
per tablet/capsule
425-525 mcg RE
0.7-1.3 mg
 1.3-1.7 mg
0.7-1.3 mg
1.6-2 mg
3-5 mcg
 2.4 mcg
65-80 mg
400 IU
 5-15 mcg
6-10 mg
 10-12 mg
100-170 mcg
13-23 mg

▼Inj.: freeze dried powder, 10 mL vial (IV infusion) (must be diluted before use)
Each 10 mL vial contains:
vitamin B1
3.2 mg
vitamin B2
3.6 mg
vitamin B6
4.0 mg
vitamin B12
5.0 mcg
vitamin C
100 mg
folic acid
0.4 mg
nicotinamide
40 mg
pantothenic acid
15 mg
biotin
60 mcg
emulsion, 10 mL ampul (IV infusion) (pedia) (must be diluted before use)
Each mL vial contains:
vitamin A
vitamin D2
vitamin E
vitamin K1
fractionated soybean oil
fractionated egg phospholipids

69 mcg
1.0 mcg
0.64 mg
20 mcg
100 mg
12 mg
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emulsion, 10 mL ampul (IV infusion) (adult) (must be diluted before use)
Each mL contains:
vitamin A
990 mcg
vitamin D2
20 IU
vitamin E
9.1 mg
vitamin K1
15 mcg
fractionated soybean oil
100 mg
fractionated egg phospholipids
12 mg

Vitamin B1 B6 B12
INDICATIONS:
Prevention and treatment of vitamin B1 B6 and B12 deficiencies
DOSAGE AND ADMINISTRATION:
A: Prophylactic: 1 to 2 tab/d
Therapeutic: 2 to 4 tab/d
PREPARATIONS:
Oral: 100 mg + 5 mg + 50 mcg per tablet/capsule
10 mg + 5 mg + 5 mcg per 0.6 mL drops, 15 mL
Inj.: 100 mg + 100 mg + 1 mg per 3 mL ampul (IV)
100 mg + 100 mg + 1 mg per mL, 10 mL vial (IV)

21.2 MINERALS

The term minerals refer to a group of compounds generally classified as
macrominerals or bulk elements (including calcium, chloride, phosphates,
potassium, sodium, sulfates) and as microminerals or trace elements (including
copper, fluoride, iodine, iron, manganese, molybdenum, zinc).
Minerals are inorganic compounds that aid physiological processes of the body
such as building and regulation.
See Section 21.1 Vitamins for Tables 21.1 and 21.2, Recommended energy
and nutrient intakes per day (FNRI-DOST, 2002)

FERROUS SALT

See Section 10.1 Anti-anemics

FLUORIDE (2)

Fluoride is an element essential for the development of healthy teeth and bones.
Owing to its high affinity for calcium, fluoride is mainly associated with calcified
tissues. Its ability to inhibit, and even reverse, the initiation and progression of dental
caries is well known. The pharmacologic actions of fluoride, with the exception of
its effects on bone and teeth, can be classified as toxic as it is an inhibitor of several
enzyme systems and diminishes tissue respiration and anaerobic glycolysis.
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INDICATION:
As dentrifices for oral and topical use
CONTRAINDICATION:
Use of fluoride supplements is contraindicated in areas where fluoride water
content is 0.7 ppm or greater. Excess fluoride can result in dental and skeletal
fluorosis.
PRECAUTIONS:
1. Systemic fluoride supplement should not be prescribed without prior
reference to the fluoride content of the local water supply. Excess fluoride
may result in dental fluorosis in children and osseous changes in children
and adults.
2. Tablets and drops are taken with meal except milk and other dairy
products
3. Rinses and gels are most effective before bedtime. Do not dilute drops
or rinses in glass containers; use plastic. Do not swallow; use of fluoride
rinses and gels in children under 6 years of age is not recommended due
to their tendency to swallow these products.
PREGNANCY RISK CATEGORY: No data currently available
ADVERSE REACTIONS:
GIT: nausea, vomiting, anorexia, diarrhea; HEMATOLOGIC: mild bleeding in
patients receiving sodium fluoride therapy; side effects appears to be dose and
preparation dependent; SKELETAL: chronic fluoride poisoning may result in dental
fluorosis (as in mottled enamel) and skeletal fluorosis (as in bone pain, stiffness
and limited movement)
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level is for adults 10
mg/d of fluoride; based on skeletal fluorosis as the critical adverse effect.
DRUG INTERACTIONS:
1. Concomitant intake of aluminum hydroxide antacids and fluoride can
cause decreased absorption of fluoride.
2. Effects of milk on delayed absorption of sodium fluoride may be caused by
the formation of a poorly absorbable calcium fluoride ion.
DOSAGE AND ADMINISTRATION:
1. Fluoride content of drinking water (less than 0.3-0.6 ppm):
Age
Supplemental fluoride *
Birth to 6 months
-0
6 months to 3 yr
- 0.25 mg/day
3 to 6 yr
- 0.50 mg/day
6 to 16 yr
- 1 mg/day
*2.2 mg sodium fluoride contains 1 mg fluoride
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2. Fluoride content of drinking water (0.3-0.6 ppm):
Age
Supplemental fluoride *
Birth to 6 months
-0
6 months to 3 yr
-0
3 to 6 yr
- 0.25 mg/day
6 to 16 yr
- 0.50 mg/day
*2.2 mg sodium fluoride contains 1 mg fluoride
3. Fluoride content of drinking water greater than 0.6 ppm:
No need for supplementation at any age group
Note: Nausea can be eliminated by taking with meals.
PREPARATIONS:
Oral: 250 mcg and 500 mcg tablet (as sodium salt)
250 mcg/mL and 500 mcg/mL drops (as sodium salt)

IODIZED OIL FLUID

WARNING
Iodine or iodides may suppress neonatal thyroid function and are best
avoided during pregnancy. However, where it is necessary to prevent
neonatal goiter and cretinism, iodine supplementation should not be
withheld from pregnant women.
Iodine is essential for the synthesis of thyroid hormones, thyroxine (T4)
and triiodothyronine (T3). For the prophylaxis and treatment of iodine deficiency
disorders, it may be given as potassium or sodium iodide, iodized oil, or potassium
iodate. The main alternative to supplementation with iodinated salt is iodized oil,
where salt consumption is unreliable or inadequate or where immediate action is
necessary to correct severe iodine deficiency. Iodized oil, usually administered as
an intramuscular injection, is also administered orally and has also been found to
provide protection for a year or slightly more.
INDICATIONS:
1. Treatment of iodine deficiencies and associated pathology.
2. Prophylaxis of iodine deficiency in areas endemic for goiter where diet is
deficient in iodine.
PREGNANCY RISK CATEGORY: C
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ADVERSE REACTIONS:
None reported. In overdosage: ENDOCRINE: transient hyperthyroidism
particularly in adults with autonomous thyroid nodules; this resolves without
treatment.
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is 1,100 mcg/d of iodine; based on elevated serum thyroptropin (TSH, Thyroid
Stimulating Hormone) concentration in response to varying levels of ingested iodine.
While an elevated TSH concentration may not be a clinically significant adverse
effect, it is an indicator for increased risk of developing clinical hypothyroidism.
DOSAGE AND ADMINISTRATION:
NB, IN and CH (up to 4 yr): 2 capsules q yr
Note: For children unable to swallow capsule, remove the gelatin capsule
and administer contents.
CH (> 4 yr), A, Pregnant and Nursing women: 3 capsules q 18 mo or q 2 yr
PREPARATION:
Oral: 500 mg (equiv. to 200 mg iodine) soft gel capsule (only for DOH
program)

Calcium

Calcium is essential for the development and/or function of bone, teeth,
nerves, muscles, and blood coagulation. Calcium salts are used to counter
manifestations of hypocalcemia (tetany, seizures, myocardial insufficiency,
hypoparathyroidism); the urgency and severity of clinical situation dictate dose
and route of administration.
Calcium is absorbed from the intestine under the regulation of 1,25 (OH)2D3
and is excreted by the kidneys under the regulation of vitamin D metabolites,
parathyroid hormone and calcitonin. Calcium is available as a drug for IV and oral
administration. IV administration is reserved for acute hypocalcemic emergencies.
Calcium gluconate is the preferred form because it is the least irritating to the
veins. The most commonly used oral form is calcium carbonate because it is the
cheapest and contains the highest percentage of calcium (40%) per tablet. Dose is
adjusted on the basis of serum and urine calcium measurements but can exceed
1000 mg elemental calcium/d in divided doses.
INDICATIONS:
1. Hypocalcemia
2. Vitamin D deficiency
3. Chronic renal failure
4. Intestinal malabsorption
5. Hypoparathyroidism
6. Osteoporosis
7. As a dietary supplement in childhood and adolescence, pregnancy,
lactation, postmenopausal females and in the aged
See Section 12.2 Specific Antidotes/Antagonists
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CONTRAINDICATIONS:
1. Hypercalcemia
2. Hypercalciuria
PRECAUTIONS:
1. Risk of sterile abscess formation when any calcium preparation is given
IM.
2. Extravasation with calcium chloride is irritating to veins and extravascular
leakage may cause local necrosis.
3. Monitor heart for bradycardia/arrest during IV infusion. Calcium
enhances the effect of cardiac glycosides on the heart and may precipitate
arrhythmias.
4. Concomitant oral intake of phosphates exerts a major influence on the
amount of calcium available for absorption in the intestines.
5. To ensure appropriate absorption in neonatal transient hypoparathyroidism,
a calcium/phosphorus ratio of 4:1 (by weight corresponding to 3:1 on molar
basis) should be achieved in the feeding. This would require 10 g calcium
lactate/500 mL whole cow’s milk.
PREGNANCY RISK CATEGORY: C
ADVERSE REACTIONS:
GIT: mild gastrointestinal disturbances; CVS: bradycardia, arrhythmias;
OTHERS: irritation after intravenous injection
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level for adults is
set at 2,500 mg /day of calcium; based on risk of nephrolithiasis, or hypercalcemia
and renal insufficiency.
DRUG INTERACTIONS:
1. Calcium salts reduce absorption of bisphosphonates. ciprofloxacin,
fluorides, oral iron, levothyroxine (thyroxine), tetracycline, zinc.
2. Large intravenous doses of calcium salts can precipitate arrhythmias when
given with cardiac glycosides.
3. Absorption of calcium salts reduced by corticosteroids. Interactions do
not generally apply to corticosteroids used for topical action (including
inhalation) unless specified.
4. Increased risk of hypercalcemia when calcium salts given with thiazides
and related diuretics.
DOSAGE AND ADMINISTRATION:
As dietary supplement:
A: The usual daily dose is 500 mg to 2 g 2x to 4x/d
For tetany:
A: 5 to 10 mL (45 to 90 mg elemental calcium) of 10% calcium
gluconate (equiv. to 9 mg elemental calcium/mL) as slow IV
IN, CH: 1 to 2 mL (9 to 18 mg elemental calcium) of 10% calcium gluconate/
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kg/dose by slow IV; repeat prn after 6 h; daily dose may be as high
as 40 to 140 mg calcium/kg/d;
500 mg (equiv. to 45 mg elemental calcium) calcium gluconate/kg/
d div every 4-8 h PO
PREPARATIONS:
Oral: 325 mg (equiv. to 42.25 mg elemental calcium) and 650 mg (equiv. to
84.5 mg elemental calcium) tablet (as lactate)
1.25 g tablet (equiv. to 500 mg elemental calcium) (as carbonate)
Syrup, 1.437 g calcium glubionate and 295 mg calcium lactobionate (equiv. to
110 mg ionizable calcium), 120 mL
Inj.: 10% (equiv. to 9 mg elemental calcium/mL) solution in 10 mL ampul (IV)
(as gluconate)

 Iron Dextran (1)
INDICATION: Iron deficiency anemia not responsive to oral iron therapy
PREPARATIONS:
Inj.: 50 mg/mL, 2 mL ampul (deep IM, IV)

 Zinc

Zinc serves as a cofactor for many enzymes important to carbohydrate and
protein mobilization of retinol-binding protein. Wound healing, normal growth rates
and skin hydration are believed facilitated. Zinc sulfate is poorly absorbed from
the GIT (only 20% to 30% of dietary zinc is absorbed) and is distributed in muscle,
bone, skin, kidney, liver, pancreas, retina, prostate and particularly, red and white
blood cells.
Oral zinc therapy should only be given when there is good evidence of
deficiency, (hypoproteinemia spuriously lowers plasma zinc concentrations). Zinc
deficiency can occur in individuals as a result of inadequate diet, malabsorption
with increased body loss due to trauma, burns, protein-losing conditions. Therapy
should continue until clinical improvement occurs and be replaced by dietary
measures.
INDICATIONS:
1. Dietary supplement
2. Zinc deficiencies
PRECAUTIONS:
Oral zinc preparations may cause gastrointestinal upset; best taken on an
empty stomach, but may be taken with food if stomach upset occurs.
PREGNANCY RISK CATEGORY: A
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ADVERSE REACTIONS:
GIT: abdominal pain and dyspepsia.
Dietary Reference Intakes (DRIs): Tolerable Upper Intake Level (UL) for adults
is 40 mg/d of zinc; based on reduction in erythrocyte copper-zinc superoxide
dismutase (ESOD) activity. Although the clinical significance of the depressed
ESOD activity is unknown, this marker enzyme is known to be a sensitive indicator
of the effect of high zinc levels on copper homeostasis.
DRUG INTERACTIONS:
1. Absorption of zinc reduced by calcium salts
2. Zinc reduces absorption of ciprofloxacin, levofloxacin, moxifloxacin,
norfloxacin, ofloxacin.
3. Absorption of zinc reduced by oral iron, penicillamine, tetracyclines; also
absorption of oral iron, penicillamine, tetracyclines reduced by zinc.
DOSAGE AND ADMINISTRATION:
As supplement:
A and CH > 12 yr: 25 to 50 mg/d
For zinc deficiency:
A and CH > 12 yr: 1 cap 3x/d, then adjusted according to response
PREPARATIONS:
Oral: 27.5 mg/mL (equiv. to 10 mg elemental zinc) 15 mL drops, (as sulfate
monohydrate)
55 mg/5 mL (equiv. to 20 mg elemental zinc) 60mL syrup, (as sulfate
monohydrate)
132 mg tablet (equiv. to 30 mg elemental zinc) (as sulfate)
220 mg tablet (equiv. to 50 mg elemental zinc) (as sulfate)

21.3 VITAMINS AND MINERALS
FERROUS SALT + FOLIC ACID
(nutritional supplement during pregnancy)

The iron requirements of normal pregnancy total about 1 g. About 300 mg are
actively transferred to the fetus and about 200 mg are lost through various routes
of excretion. The other 500 mg are used up by an increase in the total number
of circulating erythrocytes. The amount of iron absorbed from the diet as well as
that mobilized from stores is usually insufficient to meet the demands imposed
by pregnancy. Pregnancy also increases the requirements for vitamins, but the
increased requirements for most vitamins in pregnancy can be supplied, in the
majority of instances, by a normal diet. The exception is folic acid. This is especially
true where pregnancy is complicated by vomiting, hemolytic anemia or multiple
fetuses.
INDICATION: As a nutritional supplement during pregnancy

959

PRECAUTIONS/ADVERSE REACTIONS:
See Section 10.1 Anti-anemics, Section 12.1 Vitamins
DOSAGE AND ADMINISTRATION:
A: 100 mg of iron with 200 to 500 mcg/d of folic acid PO or 1 tablet/capsule
once daily PO
PREPARATION:
Oral: 60 mg elemental iron + 400 mcg folic acid per tablet/capsule/film coated
tablet
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22.0 DISINFECTANTS
Chemical agents which destroy microorganisms, they do not necessarily kill all
microorganisms but render them to be non-harmful to health or quality of perishable
goods. The term disinfectants applies to agents used to treat inanimate objects and
materials.

ALCOHOL, ETHYL

See Alcohol, ethyl in Section 18.3 ANTISEPTICS

PRECAUTIONS:
1. Do not use in materials and surfaces contaminated by blood and other
body fluids because of limited penetration of organic residue and rapid
evaporation.
2. Do not use for disinfection of surgical or dental instruments because of its
low efficacy against bacterial spores.
PREPARATIONS:
Solution: 95%, 5 gallon can (to be diluted to 70%) (with BIR seal)

CHLORHEXIDINE

See Chlorhexidine in Section 18.3 ANTISEPTICS

INDICATIONS:
1. For emergency disinfection of clean instruments ( 2 min immersion in
0.5% chlorhexidine gluconate in 70% alcohol).
2. As an antimicrobial preservative (0.01%) in eye drops.
3. For disinfection of hydrophilic contact lenses (0.002 to 0.006% chlorhexidine
gluconate).
PREPARATIONS:
Solution: 4%, 50 mL and 40 L bottle (as gluconate)

IODINE
WARNING
Fatalities have occurred when 20-280 mL of iodine were taken orally
It is the oldest, most valuable antiseptic/disinfectant. Iodine is efficacious and
inexpensive. It is potent and rapidly acting, lethal to fungi, viruses, protozoa, cysts,
and spores. It exerts its action by forming reversible complexes with amino and
heterocyclic nitrogen, oxidizing sulfhydryl groups, irreversibly saturating double
bonds, and iodinating tyrosine residues. Store in tightly closed container and
protect from light.
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INDICATIONS:
For water sanitation
PRECAUTIONS:
1. Avoid contact with clothing, because of its staining property.
2. Keep away from children, may be harmful if swallowed
ADVERSE REACTIONS:
In rare instances, hypersensitivity has occurred accompanied with fever
and a generalized skin reaction. It has relatively low toxicity when therapeutic
concentrations are ingested. Iodine can be inactivated in the stomach by gastric
lavage using starch solution or 5% sodium thiosulfate.
PREPARATIONS:
Tincture: 2%, 120 mL bottle
« Solution: 2% and 5%,

POVIDONE- IODINE

See Povidone-Iodine in SECTION 18.3 ANTISEPTICS

PREPARATIONS:
Solution: 10%, 15 mL, 30 mL, 60 mL, 120 mL, 240 mL, 1 L, and 1 gallon
bottle

Alcohol, isopropyl

See Alcohol, isopropyl in SECTION 18.3 ANTISEPTICS

PREPARATIONS:
Solution: 70 %

Glutaraldehyde (glutaral)

It is an aldehyde and exerts it action by forming linkages with amino groups
to form azomethines. In higher concentrations, it precipitates microbial proteins.
Glutaral is a bactericidal disinfectant that is rapidly effective against gram-positive
and gram-negative bacteria. It is also active in vitro against Mycobacterium
tuberculosis, some fungi, and viruses, including hepatitis B virus and HIV, and
slowly effective against bacterial spores. Glutaral disinfectant solution has a pH
between 2.7 and 3.7 but aqueous, alkaline solutions, between pH 7.5 and 8.5
show optimum activity. These solutions are stable for about 14 d. Solutions at
lower pH values are more stable. Glutaral is non-corrosive towards most materials.
Disinfectant solutions must be stored at a temperature not exceeding 40 degrees
in airtight containers and protected from light.
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INDICATIONS:
1. For the sterilization of endoscopic and dental instruments, rubber or plastic
equipment and for other equipment which cannot be sterilized by heat.
2. For disinfection of respiratory tubing
PRECAUTIONS:
1. Avoid contact with the skin and eyes to prevent irritation.
2. Avoid inhaling the vapor.
ADVERSE REACTIONS:
Irritating to the eyes, nose (rhinitis) and respiratory tract causing coughing,
dysphagia, and airway obstruction (laryngeal spasm and edema), bronchitis and
pneumonia. Repeated exposure has caused asthma; OTHERS: nausea, headache
and contact dermatitis
DOSAGE AND ADMINISTRATION:
Immerse materials for disinfection for 10 to 20 min in 2% glutaral aqueous
solution. For complete sterilization, exposure of up to 10 h may be necessary.
PREPARATIONS:
Solution: 2% (with alkaline activating solution) 120 mL and 1 L

Hydrogen Peroxide

See Hydrogen peroxide in Section 18.3 Antiseptics

INDICATIONS:
1. To disinfect soft contact lenses and lens storage cases
2. As a bleaching and oxidizing agent
3. As a preservative in cosmetics, detergents, toothpaste, and
pharmaceuticals
PRECAUTIONS:
1. Avoid contact with skin and eyes.
2. Avoid contact with clothing and hair because of its bleaching property.
PREPARATIONS:
Solution: 3%, 60 mL and 120 mL bottle

Sodium dichloro-isocyanurate

(To be used for water purification)
It is a disinfectant with the general properties of chlorine and sodium
hypochlorite but it remains active as pH increases from 6 to 10 and is reported
to be less susceptible to inactivation by organic material. Sodium dichloroisocyanurate contains about 65% of ‘available chlorine’. It has a rapid, potent
brief antibactericidal action. It is capable of killing most bacteria, and some fungi,
yeasts, algae, viruses, and protozoa. It is slowly active against spores. It has the
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following mechanism of action: In the presence of water it produces hypochlorous
acid (HOCI) and hypochlorite ion (OCI-) and its lethal action on microorganisms is
due to chlorination of cell protein or enzyme system by nonionized hypochlorous
acid, although the hypochlorite ion may also contribute.
INDICATION:
1. It is used for disinfection of hard surfaces, feeding bottles and food and
dairy equipment
2. It is used for treating drinking water
3. It is used for recreational and therapeutic bathing pools often in combination
with ozone
4. It is used to disinfect soft contact lenses
5. It is used in commercial bleach detergents and scouring powders
PRECAUTIONS:
1. Avoid contact with skin and eyes
2. Avoid inhaling the chlorine gas
3. Filter cloudy water or allow suspended organic material to settle and
decant supernate before treatment.
4. Maintain a pH of 7.2 to 7.8 to minimize irritation of the eyes, maintain
disinfectant activity, prevent precipitation of salts and prevent metal
corrosion
PREPARATIONS:
Solution: 3.5 mg tablet (free available chlorine 2 mg)
8.68 mg tablet (free available chlorine 5 mg)
12.5 mg tablet (free available chlorine 8 mg)
17 mg tablet (free available chlorine 40 mg)
67 mg tablet (free available chlorine 40 mg)
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Index
A
Acarbose 782, 793, 798-799
ACE inhibitors. See Angiotensin converting enzyme inhibitor
Acetaminophen. See Paracetamol
Acetazolamide 115, 141, 715, 911
Acetic acid 117, 140, 600, 697, 876,
881, 924-925
Acetylcysteine 64, 527, 612-613
Acetylsalicylic acid (ASA, aspirin)
14-15, 48, 51, 62-64, 92, 117,
136- 143, 263, 275, 302, 305,
353-356, 359, 363, 367, 374,
416, 422, 427, 578, 580-581,
583, 585-588, 593, 608, 615,
701, 715, 788
Aciclovir 263-267, 712, 890-892, 894
Acidifying agent 616
Actinomycin D. See Dactinomycin (actinomycin D)
Activated charcoal, USP 65, 141, 608609, 611, 613, 647, 670-672,
685, 772
Adenosine 354, 356, 371-372, 434,
587, 638
Adrenaline. See Epinephrine (adrenaline)
Adrenergic agent 332, 335, 337-339,
412, 413, 415, 430, 445, 470
Adrenergic neuron blocker 345, 388,
389, 715, 753
Adrenoceptor blocker 27, 52, 344,
346-348, 367, 371-372, 377-378,
383-384, 386, 388, 767, 769,
781
Akapulko 859
Albendazole 244-245
Albumin, human 602-603, 735
Alcohol, ethyl 871
Alcohol, isopropyl 875
Alendronate 123, 126

Alfacalcidol (vitamin D) 123-25, 127,
348, 622, 710-711, 883, 931,
936-937, 950-953, 956
Alfuzosin 767, 769
Alkylating agent 132, 300, 473, 476,
498, 507, 509-510, 513-514,
516, 521-522, 524-525, 531
All-in-One admixture (3-in-1 or dual
energy solutions) 838
Allopurinol 117, 120-121, 131, 133,
192, 223, 270, 436, 479, 499,
546, 585
Alpha-Tocopherol (vitamin E) 585,
931, 948-949, 952-953
Alpha adrenoceptor blocker 347, 383384, 386
Alprazolam 105, 108
Aluminum acetate 876
Aluminum hydroxide 211, 313, 673,
674-675, 688, 954
Aluminum hydroxide + magnesium
hydroxide 674-675
Amebicides 251
Amidotrizoate (diatrizoate) 842
Amikacin 162, 164, 166, 219, 227-228
Amino acids, crystalline standard 835
Amino acid solutions for hepatic failure
835
Amino acid solutions for immunonutrition 836
Amino acid solutions for infants 836
Amino acid solutions for renal conditions 837
Aminophylline (theophylline ethylenediamine) 183, 431-432, 434-437,
441, 448, 460, 588, 827
Amiodarone 280-281, 334, 353, 368,
371, 436, 772, 779
Amlodipine besylate 399
Amoxicillin 121-122, 192-193, 200202, 213, 683
Amoxicillin + potassium clavulanate.
See Co-amoxiclav
Amphotericin B 155, 234, 274, 527,
860
Amphotericin B (lipid complex) 234,
236
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Amphotericin B (non-lipid complex)
236
Ampicillin 121-122, 130, 176, 192,
193-194, 200, 256, 613, 703
Ampicillin + sulbactam 200
Angiotensin 2 receptor blocker 379
Angiotensin converting enzyme inhibitor 63, 118, 121-122, 137-138,
141, 342, 362-365, 367-368,
374, 376, 402, 404, 427, 525,
572, 674, 753, 789, 818, 883
Antacid 56, 97, 101, 126-127, 139,
141, 204, 216, 232, 239, 256,
274, 334, 354, 552, 588, 618,
624, 642, 673-674, 685, 688,
690-691, 695, 698, 799, 950,
954
Anti-adrenergic drug 383
Anti-anemic 564, 667, 938, 940, 951,
953, 960
Anti-anginal 339-340, 342-344, 366367, 666
Anti-arrhythmic 25, 32, 333-334, 368371, 921
Anti-asthma 338, 442
Anti-congestive heart failure 89, 373
Anti-cytomegalovirus agent 267
Anti-D immunogloblin 294
Anti-emetic 463, 467, 489, 513, 522,
526-527, 530, 532, 561, 625,
679, 699
Anti-H. pylori 213, 683
Anti-herpes 263
Anti-inflammatory 54, 62, 71, 119, 134,
136, 138-140, 143, 214-215,
355, 429, 430, 442, 445, 587,
686, 708-709, 711, 713, 726,
773, 866-867, 869-870, 883,
900, 926
Anti-rabies serum 295-296
Anti-toxoplasmosis 262
Anticholinergic 24-25, 55, 59, 65, 67,
91-92, 97, 101, 239, 415, 416,
439, 457-458, 465, 608, 617618, 632-633, 647, 649, 658,
676-677, 903, 914
Anticoagulant 30, 62, 65, 107, 112,

118, 122, 136-137, 139, 141,
144, 190, 204, 210, 222, 225,
242, 258, 313, 341, 350, 353357, 360, 368, 406, 408, 416417, 525, 536, 576-579, 581582, 584, 587-588, 590, 595,
616, 623, 633, 649-650, 684,
703, 715, 745, 747, 752-753,
773, 935, 946
Anticoagulant, low molecular weight
heparin 351, 416-417, 577
Anticoagulant, unfractionated heparin
351-352, 417, 577, 580-582
Anticonvulsant 20, 23-24, 34-48, 84,
106, 109, 112-113, 115, 125,
128, 148-149, 181, 321, 370,
520, 569, 610, 847, 940
Antidepressant 19, 25, 27, 37, 40, 45,
48, 82, 90-95, 97, 339, 389, 391,
412, 432, 466, 525, 608, 615,
617-618, 633, 636- 637, 648,
658, 677, 733-734, 739, 753,
789, 929
Antidote, general 608
Antidote, specific 24, 64, 289, 522,
612, 676, 934, 942, 944, 948,
957
Antiepileptic 34, 38, 39, 105, 210, 567,
610, 621, 674, 939
Antifibrinolytic 591
Antifilarial 248
Antifungal 234-236, 238, 241-243,
286, 555, 674, 700, 854, 857860, 878, 880
Antihistamine 61, 464, 466-467, 625,
631
Antihypertensive, centrally acting 391
Antileprosy 214, 216, 218, 224
Antilymphocyte immunoglobulin 549,
551
Antimalarial 253-257, 259-260, 262,
306, 326, 641-642, 674
Antimetabolite 240, 300, 473-475
Antimuscarinic 57, 59, 65, 91, 415416, 429, 463, 465-468, 676677, 701
Antineoplastic therapy, adjuncts 576
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Antiparasitic 244, 286
Antiprotozoal 189, 251
Antipsychotic 25, 48, 95-98, 101-104
Antiretroviral 225, 229, 269
Antirheumatic 130
Antischistosoma 250
Antitetanus serum 290, 296
Antithrombotic 353-355, 360, 367,
416, 577, 580, 583, 585-586
Antithymocyte immunoglobulin 549,
550--551
Antituberculosis 224, 939
Antitumor antibiotic 529
Antitussive 74-76, 81, 441, 458-459
Anxiolytic 19, 22-23, 39-40, 101, 104108, 110-112, 148, 466-467
Artemether + lumefantrine 261
Ascorbic acid (vitamin C) 122, 340,
342, 565, 616, 629-630, 647,
666, 831, 931-932, 934-935,
939, 952
Aspirin. See Acetylsalicylic acid (ASA)
Atenolol 123, 346, 366-367, 371, 388,
608, 677
Atracurium 153-154, 157, 634
Atropine (atropine sulfate) 17-18, 2425, 333, 345, 415, 440, 617-619,
634-635, 648, 668-669, 676,
678, 782, 914
Azathioprine 122, 131, 544-546
Azithromycin 187-188, 674

B
Bacitracin + neomycin + polymyxin B
923
Baclofen 144, 627, 636
Balanced multiple maintenance solution 820
Balanced multiple replacement solution
820
Balanced multiple replacement solution, pH 7.4 820
Balanced salt solution. See Intraocular
irrigating solution (balanced salt
solution)
Barium sulfate 852

Basiliximab 544
BCG vaccine 304
Beclomethasone 452, 709
Benzathine benzylpenicillin. See Penicillin G benzathine (benzathine
benzylpenicillin)
Benzoic acid + salicylic acid 857, 878
Benzoyl peroxide 878
Benzyl benzoate 631-632, 864-865
Benzylpenicillin. See Penicillin G crystalline (benzylpenicillin)
Beta adrenoceptor blockers 344, 346,
347-348, 367, 371-372, 377-378,
386, 388
Beta adrenoreceptor 345
Beta blockers 118, 344, 364-368, 377378, 386-388, 432, 617, 789,
843
Betahistine 66
Betamethasone 709-710, 712-713,
723, 868
Betaxolol 907-908
Biguanide 615, 782, 796, 798, 940
Biperiden 59
Bisacodyl 695
Bisoprolol 378
Bleomycin 135, 472, 496-498, 513,
527- 529
Blood substitute 415, 594
Bromazepam 109
Bromocriptine 536, 555, 619, 620,
628, 700, 754-755
Budesonide 429, 451-452, 454, 926
Budesonide + formoterol 454
Bumetanide 375, 424-425
Bupivacaine 29, 31, 33, 693, 913
Buserelin 536
Busulfan 520-521
Butamirate 458
Butorphanol 79
Butyrophenone 59, 96, 102, 677, 699,
755

C
Calamine 866
Calciferol. See Ergocalciferol (vitamin
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D2)
Calcitriol 124-125, 883, 936, 950
Calcium 42-43, 46, 53, 113, 121, 123125, 127, 146, 152, 155, 211,
250, 257, 282, 340, 345, 348350, 364-365, 367-368, 370-373,
379, 395, 397-401, 422, 436,
477, 484, 524-525, 558-559,
601, 616-617, 620-624, 626,
628, 631-632, 638-639, 654657, 661-662, 666, 689, 708,
711, 713, 772, 808, 811-813,
826-827, 839-840, 883-884, 887,
907, 936-937, 950, 954, 956-959
Calcium carbonate 123, 624, 772,
825, 956
Calcium channel blocker 123, 152,
155, 282, 340, 348-349, 350,
364-365, 367-368, 372-373, 379,
397--401, 436, 623, 628, 638639, 666, 808
Calcium chloride 622-624, 826, 839,
887, 957
Calcium dialysate 840
Calcium folinate 477, 558, 620-621
Calcium gluconate 42-43, 371, 624,
811, 813, 825-826, 956-957
Captopril 99, 122, 364, 367, 376, 402,
565
Carbachol 903-905
Carbamazepine 16, 34-39, 50, 54, 8384, 99-100, 103, 113, 115, 129,
149, 155, 185, 211, 222, 245,
281-282, 348, 436, 555, 585,
608, 636, 715, 739, 745, 753,
773, 941
Carbapenems 167, 168
Carbimazole 774-777
Carbonic anhydrase inhibitors 50, 115,
141, 903-904, 906, 908, 910
Carboplatin 503, 526, 528
Cardiac glycosides 235, 332-334, 345,
391, 601, 715, 826, 957
Carmustine 472-473, 507-509, 515516, 525, 692
Carvedilol 376-377, 387

Castor oil 504, 547-548, 554, 696
Cathartic 123, 501, 609, 611, 674,
694-695, 699, 818
Cefalexin 171
Cefazolin 172
Cefepime 179
Cefixime 178
Cefotaxime 175, 177
Cefoxitin 173, 574
Ceftazidime 170, 175, 177
Ceftriaxone 170, 175-177, 574
Cefuroxime 173-174, 574
Celecoxib 137-138
Cell cycle-specific agents 473, 507
Cephalosporin 163-164, 170-179, 182184, 192, 652
Cetirizine 463-464, 467-468
Chloral hydrate 111-112
Chlorambucil 509-510
Chloramphenicol 65, 133, 135, 176,
180-181, 183, 186, 225, 270272, 274, 481, 522, 565, 569,
585, 855, 888, 922, 940
Chlorhexidine 872, 873, 961
Chlormethine 472-473, 498, 500, 509,
511, 516, 518, 520-523, 660
Chloroquine 134, 251, 253-261, 637,
642, 674, 883
Chlorphenamine 462-463, 465, 468
Chlorpromazine 95- 96, 101, 103, 592,
618, 789
Chlorpropamide 122, 614-615, 739,
782, 793-795
Cholinergic agonists 91, 902, 905
Cholinesterase inhibitors 18-19, 158,
258
Chronotropic agents 338, 348, 378,
386, 397, 413, 415, 638, 810
Ciclosporin 45-46, 122, 143, 745, 747,
753, 819, 910
Cimetidine 21, 32, 38, 40, 69, 83, 92,
97, 106, 108, 134, 149, 258,
266, 274-276, 348, 354, 369,
398, 436, 466, 477, 508, 517,
555, 585, 618, 647, 690, 692,
705, 856, 940

968

Cinnarizine 463
Ciprofloxacin 149, 205-207, 219, 228,
233, 436, 565, 957, 959
Cisplatin 164, 472-473, 482-483, 491,
496-498, 503-506, 517, 525-529,
633, 659-660
Clarithromycin 149, 185, 188, 193,
213, 279, 281, 436, 683
Clindamycin 184, 262, 282, 489, 574,
628, 684
Clobetasol 869-870
Clofazimine 214-215, 217-218
Clomifene (Clomiphene) 534, 731,
756-757
Clonazepam 35-36, 38-39, 45-46
Clonidine 28, 56, 97, 102, 345, 348,
391-392, 525, 643-644, 753, 802
Clopidogrel 354, 356, 416, 586-587
Cloxacillin 192, 195
Clozapine 95-96, 98, 100, 149, 281
Co-amoxiclav 192, 200
Coal tar 879, 883
Cobra antivenom 625
Codeine 73, 75, 80, 142, 459, 583
Colchicine 117, 119-120, 223, 522,
569, 940
Colestyramine 552, 650, 681, 683685, 772
Colistin 924
Combined glucose-amino acid solutions 837
Conjugated equine estrogen + medroxyprogesterone acetate 766
Corticosteroids 25, 87, 110, 130, 141,
198, 204, 214, 225, 235, 245,
251, 288, 290, 300, 304, 306,
326, 410, 429, 430, 442-444,
448-455, 457, 926-927, 937, 957
Cosyntropin (tetracosactide). See Tetracosactide (cosyntropin)
Cotrimoxazole (sulfamethoxasole +
trimethoprim) 176, 208-210
Crotamiton 865
Cyclical HRT 751
Cyclophosphamide 122, 132-133, 152,
472, 473, 476, 498, 506, 511512, 514, 521, 529, 545, 547,

559-560, 612, 789
Cyclosporine. See Ciclosporin
Cyproterone 537, 748-749
Cytarabine 473-475, 482, 494, 496
Cytotoxic agent 122, 267, 543, 574,
576

D
Dacarbazine 472-473, 496, 498, 513514
Dactinomycin (actinomycin D) 473,
529-531, 574, 660
Dalteparin 577, 579, 581
Danazol 38, 555, 743-745
Dantrolene 144, 146, 619, 626-628
Dapsone 214-217, 270-272, 274, 282,
640-641
Daunorubicin 472-473, 475, 488-489,
492-493
Deferoxamine 629-630
Desmopressin 733-735
Dexamethasone 86-88, 183, 245, 249,
281-282, 452, 506, 527, 562,
709-713, 716-718, 721, 897-898,
900
Dextran 594-600, 616, 650, 738, 958
Dextran, high molecular weight.
See Dextran 70
Dextran, low molecular weight.
See Dextran 40
Dextran 40 594,-596, 598
Dextran 70 595-598
Dextromethorphan 82, 459
Dextrose. See Glucose (dextrose)
Dextrose in 0.3% sodium chloride, 5%
821
Dextrose in 0.45% sodium chloride, 5%
821
Dextrose in 0.9% sodium chloride, 5%
822
Dextrose in lactated Ringer’s, 5% 825
Dextrose in water, 10% 823
Dextrose in water, 5% 396, 822
Diagnostic agents 287, 841, 901
Dialysis solution 838, 839
Diatrizoate. See Amidotrizoate
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Diazepam 19-23, 34, 36, 38-41, 105110, 147-148, 157, 281, 638,
642, 703
Dichlorphenamide. See Diclofenamide
Diclofenac 901
Diclofenamide 911
Dicycloverine (dicyclomine) 677
Didanosine 216, 268-270, 272
Diethylcarbamazine 248-249
Digitalis 332, 334, 369, 623, 827, 907,
936, 950
Digoxin 40, 50, 124, 132, 134, 143,
258, 281, 332-334, 371-372,
376, 475, 635, 773, 818
Diloxanide (diloxanide furoate) 251252
Diltiazem 38, 149, 348-349, 372, 397,
436, 553, 692, 789
Dimeglumine gadopentetate 850
Dimercaprol 631-632, 655-656, 661,
664, 672
Dimercaptopropane sulphonate
(DMPS) 664
Diphenhydramine 97, 462-466, 613,
625-626, 632, 634, 702
Diphtheria-Tetanus toxoids (DT) 307,
308-309, 312
Diphtheria-Tetanus toxoids and
Pertussis vaccine (DPT) 308
Diphtheria antitoxin 289-290
Diphtheria Tetanus Pertussis +
Hemophilus Influenzae type b
vaccine (DTP + Hib) 310
Diptheria-Tetanus toxoids (Td) 309
Diptheria-Tetanus Toxoids and Acellular Pertussis Vaccine (DTAP)
307
Dipyridamole 353, 372, 583, 587-588,
674
Disinfectants 961
Dithranol 881-882
DMPS. See Dimercaptopropane sulphonate
Dobutamine 335-336, 413, 436
Docetaxel 505-506
Domperidone 56, 699-700, 755

Dopamine 55-58, 92, 95, 98-99, 335337, 345, 361, 373, 389, 392,
413-414, 536, 590, 619, 628,
653, 699-700, 741, 754-755
Dorzolamide 911
Doxorubicin 133, 472-473, 476, 488489, 492-494, 496, 498, 504506, 512-513, 523, 527
Doxycycline 45-46, 211
DTP + Hepatitis B vaccine 309
DTP + IPV 311
DTP + IPV + Hib 311
Dual energy solutions, 3-in-1 of.
See All-in-One admixture (3-in-1
or dual energy solutions)
Dydrogesterone 758

E
Edrophonium 16-17, 153, 155, 158,
416, 634- 635, 647
Enalapril 364-365, 367, 376, 378, 402,
404, 418
Enalapril + hydrochlorothiazide 17,
404
Enflurane 3, 4
Enoxaparin 351, 417, 579, 593
Enteral nutrition 830-833
Ephedrine 26
Epinephrine (adrenaline) 29, 32, 5152, 70, 85-86, 289, 297-298,
335-339, 345, 372, 386, 388389, 392, 411-415, 429, 438,
464, 470, 585, 613, 618, 623,
625-626, 658, 710, 737, 807,
904, 906
Epirubicin 488, 523
Epoeitin alfa 570
Epoeitin beta 572
Ergocalciferol (vitamin D2) 936-937,
950, 952-953
Ergotamine 51-52, 54
Erythromycin 38, 149, 185-189, 334,
407, 436, 583, 613, 653, 715,
725, 755, 889
Esmolol 27, 372-373
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Estradiol 280-281, 524, 740, 749, 751,
763, 764-765
Estramustine 524-525
Estrogen 127-130, 147, 524-525, 533534, 536, 538, 592, 616, 628,
685, 711, 715, 730-731, 733,
740, 746, 751-753, 756, 758766, 773
Estrogens, conjugated 129, 616, 751752, 765-766
Ethambutol 219-220, 226-227, 230,
270-272, 274
Ethinylestradiol + levonorgestrel 764
Ethinylestradiol + norethisterone 765
Etoposide 472-473, 490-491, 496,
527, 574

F
Factor IX complex concentrate (coagulation factors II, VII, IX, X) 606
Factor VIII concentrate 604-606
Famciclovir 265
Famotidine 690, 693
Felodipine 400
Fenofibrate 407, 420
Fentanyl 73, 77, 80
Fenyramido (phenyramidol) 149
Ferrous salt 564, 566, 953, 959
Ferrous salt + folic acid 959
Filgrastim (G-CSF) 570, 573-574
Finasteride 768-769
Fixed dose combination corticosteroid
and beta 2 agonist 454
Fluconazole 236-238, 275, 353
Flucytosine (5-fluorocytosine) 234,
240-241, 475
Flumazenil 19, 21, 40, 108, 636-637,
672
Flunarizine 53-54
Fluocinonide 870
Fluorescein 841, 901-902
Fluoride 123, 240, 622-624, 953-955,
957, 960
Fluorouracil 240, 473, 475-477, 483484, 487, 504, 527, 532, 559,
621

Fluoxetine 69, 85, 92
Fluphenazine 95, 102
Flurazepam 105, 110, 281
Flutamide 532-533, 537, 750
Fluticasone 429, 452, 454-455, 870,
927
Fluticasone + salmeterol 454
Folic acid 46, 135, 208, 216, 259-260,
473, 481, 558-559, 564, 567569, 571, 609, 620-622, 653,
684, 895, 931, 934, 939, 944,
952, 960
Formoterol 430, 438, 445, 454
Framycetin 891
Furosemide 89, 112, 118, 139, 141,
155, 164, 171, 366, 374-375,
380, 421-422, 425, 526-527,
574, 684
Fusidate sodium (fusidic acid) 856,
891-892

G
G2-M phase specific agents 496
Gabapentin 48, 84
Gadodiamide 851
Ganciclovir 168, 267-268, 270, 275,
522, 575-576, 892, 894
Gastrokinetic (prokinetic) 679, 699700
Gatifloxacin 207, 285
Gemcitabin 482-483
Gemfibrozil 408-409, 420
Gentamicin 162, 164-166, 171, 183,
228, 359, 475, 890, 896
Glibenclamide 782, 792-794
Gliclazide 782, 793-794
Glipizide 684, 691, 782, 793-795
Glucagon 638, 704-705, 744, 783,
799-803
Glucocorticoid 126, 250, 410, 411,
423, 429, 431-432, 442-443,
450-452, 534, 708-709, 711,
713, 716-717, 719-724, 726,
761, 926
Glucose (dextrose) 31, 33, 40-41, 128,
147, 149, 198, 232, 244, 246,
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277, 337, 342, 357, 361, 368,
369, 373, 376, 380-381, 396,
435, 437, 487, 490, 493, 514,
544, 554, 557, 585, 594, 596598, 600, 613-614, 628, 630,
638-640, 645, 650, 654- 656,
658, 663-664, 711, 714, 738,
744, 747, 752, 766, 782-783,
789, 791, 793, 797-804, 808,
818, 820-823, 825, 833, 837840, 935, 948
Glutaraldehyde (glutaral) 962-963
Glycerin. See Glycerol
Glycerol 88, 611, 696, 912
Glyceryl trinitrate 337, 340-343, 394
Glycopeptide 182
Goserelin 740-742
Griseofulvin 45, 128-129, 242, 585,
615, 633

H
H1 receptor antagonists 60, 462-463,
466, 633
Haloperidol 25, 38, 96, 102, 115, 618
Halothane 6, 26, 155, 160, 336-337,
412
Hemodialysis solution 839
Hemophilus influenzae type b (Hib) +
Diptheria-Tetanus Toxoids and
acellular pertussis vaccine 312
Hemophilus influenzae type b (Hib)
conjugated vaccine 312
Heparin 137, 141, 171, 183, 186, 198,
341, 350-353, 361, 366, 416417, 571-572, 574, 576-583,
590, 592, 595, 598, 600, 606,
651-652, 739
Heparin (low molecular weight) 351,
417, 577
Heparin (unfractionated) 351-352,
417, 577, 580-582, 593
Hepatitis A inactivated vaccine 313
Hepatitis B immunoglobulin, human
290-291
Hepatitis B vaccine 290, 302, 309-310,
314-316

Hepatitis B vaccine (plasma derived)
314
Hepatitis B vaccine (recombinant DNA)
316
Hormonal replacement therapy (HRT)
751-753, 758, 765-766
Human anti-D immunoglobulin.
See Anti-D immunogloblin
Human chorionic gonadotrophin (HCG
or hCG) 727
Human growth hormone 727-728, 730
Human menopausal gonadotropin
(HMG, Menotropin) 727-728,
730
Hydralazine 525
Hydrochlorothiazide 237, 382, 404,
422
Hydrocortisone 135, 181, 183, 198,
442, 583, 626, 684, 708-710,
716-717, 719, 721-723, 726,
732, 771, 866-869
Hydrogen peroxide 518, 876, 963
Hydroxocobalamin (vitamin B12) 2,
120, 274, 564, 566-569, 571,
585, 616, 621, 650, 659, 667668, 931, 938-940, 951-952, 960
Hydroxychloroquine 133-134
Hydroxyethyl starch 598
Hydroxyurea 272, 485-486
Hydroxyzine 462-465, 467, 583
Hyoscine 676
Hyperosmotic agents 912

I
Ibuprofen 62-63, 138-139, 143
Idarubicin 488, 493-494
Ifosfamide 472, 511, 514-515, 559-560
Imidazoles, topical 858
Imipenem + cilastatin 168, 268
Imipramine 69, 85-86, 94, 638, 693
Immunoglobulin normal human (IGIM)
289-290, 292
Immunoglobulin normal human (IGIV)
289-290, 297-298, 317
Immunologicals 287
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Immunomodulators 540
Immunosuppressants 152, 288, 471,
522, 544, 547-548, 550, 553554, 642
Indapamide 380, 382
Indinavir 224, 270-271, 275, 277-280
Indomethacin 117-118, 142-143, 275,
334, 363, 374, 382, 422, 425,
427, 585, 734, 808
Influenza polyvalent vaccine 320
Inotropic agent 332, 345, 413-415
Insulin 347, 352, 387, 388, 422, 557,
601, 638, 642, 651-652, 655,
704-705, 714, 729, 773, 782,
783-793, 797-798, 800-803
Insulin, biphasic isophane human
insulin 70/30 (recombinant DNA,
human) 792
Insulin, isophane (recombinant DNA,
human) 790-791
Insulin, regular (recombinant DNA, human) 783-784, 791
Insulin zinc suspension, extended
(ultralente) 790
Insulin zinc suspension, human 782783, 785, 790, 792
Interferon alfa 2a, human 540, 543
Interferon alfa 2b, human 540, 543
Interferon alpha, human 539
Intraocular irrigating solution (balanced
salt solution) 887
Iodamide 844
Iodine 368, 556, 774-776, 778-781,
796, 842-850, 872, 874, 894,
902, 932, 953, 955-956, 960-962
Iodine solution, aqueous 779
Iodized oil fluid 955
Iohexol 846, 847
Iopamidol 848
Iopromide 849
Iothalamate 843-844
Ioxithalamic acid 845
Ipratropium + fenoterol 458
Ipratropium + salbutamol 458
Ipratropium bromide 440
Irbesartan 402, 404
Irbesartan + hydrochlorothiazide 404

Irinotecan 486- 487
Iron dextran 958
Isoflurane 155
Isoniazid 38, 149, 215, 219, 221-227,
230-231, 239, 270-272, 274,
436, 637, 642, 653, 674, 789,
944
Isoniazid + ethambutol 226
Isoniazid + rifampicin 226-227
Isoniazid + rifampicin (B) + pyrazinamide 226
Isoniazid + rifampicin (B) + pyrazinamide + ethambutol 227
Isoniazid + thiacetazone 227
Isosorbide-5-mononitrate 343
Isosorbide dinitrate 343
Isoxsuprine 808, 810
Itraconazole 149, 243, 279, 499, 703,
725
Ivermectin 249

K
Kanamycin 135, 162, 186, 219, 227228, 583, 653
Ketamine 8, 20, 155, 647, 773
Ketoconazole 46, 149, 225, 238-239,
276, 279, 282, 466, 553, 618,
674, 703, 715, 725, 858
Ketolorac 15

L
L-Asparaginase 135, 556
Lactated Ringer’s solution (Ringer’s
lactate) 502, 823
Lactulose 687, 695, 697-698
Lagundi (Vitex negundo) 441, 446,
461
Lamivudine 270-271, 275
Lansoprazole 703
Latanoprost 909, 916-917
Leucovorin calcium. See Calcium
folinate
Leukotriene receptor antagonist 455
Leuprorelin 741-743
Levodopa + benserazide 57
Levodopa + carbidopa 57
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Levothyroxine 123, 747, 770-773, 957
Lidocaine 29, 31, 152, 155, 177, 333,
368-369, 656, 692, 913, 921
Lincosamide 183
Lithium carbonate 40, 113
Live attenuated measles, mumps and
rubella (MMR) vaccine 317
Live attenuated mumps vaccine 321
Live attenuated rubella vaccine 321322
Live attenuated trivalent oral polio vaccine (TOPV) 318
Live attenuated varicella vaccine 300,
323
Lomustine 473, 515-516, 525
Loperamide 487, 680-681, 734
Loratadine 463, 469
Lorazepam 21, 34, 36, 38, 41, 105,
109-110, 275, 610
Losartan 403, 405
Losartan + hydrochlorothiazide 404
Lynestrenol 759-760

M
Macrolides 185-186, 188-189, 213,
276, 436, 466, 554, 755, 889
Magnesium sulfate 34, 42, 155, 164,
370, 623, 738, 807, 808, 811,
813, 827
Mannitol 88-89, 147, 155, 421, 423424, 526, 574, 580, 628, 733,
738, 913
Measles vaccine 315
Mebendazole 246, 788
Mebeverine 689
Mechlorethamine, nitrogen mustard.
See Chlormethine
Meclizine 67, 463
Mecobalamin 569-570, 667, 951
Medroxyprogesterone 129, 758, 760762, 766
Mefenamic acid 72, 142-144
Megestrol 533-534
Melphalan 472, 507, 516-517
Meningococcal polysaccharide vaccine
329

Meningococcal vaccine 302
Menotropin (human menopousal gonadotropin, HMG) 727, 730, 758
Meperidine (pethidine) 658
Mercaptopurine 478
Meropenem 169
Mesalazine 686-687
Mesna (sodium-2-mercaptoethane
sulphonate) 132, 512, 515, 527,
559-560
Metformin 796
Methimazole. See Thiamazole (methimazole)
Methotrexate 134, 479-480, 620
Methyldopa 114, 393, 525
Methylene blue 639
Methylergometrine (methylergonovine)
804
Methylphenidate 70
Methylprednisolone 444, 453, 709,
724-725
Metoclopramide 101, 103-104, 700
Metoprolol 149, 346, 366-367, 370371, 378, 387-388
Metronidazole 213, 252, 477
Midazolam 23, 49, 112
Minocycline 217
Miotics 902-904
Mitomycin 531
Mitotic inhibitors 498
Mitoxantrone 494
Mivacurium 158
Modified fluid gelatin (polymerisate of
degraded succinylated gelatin)
600
Molgramostim (Gm-CSF) 575-576
Monoamine oxidase inhibitors 57, 90
Montelukast 455
Morphine 74, 76-77, 80, 366
Multivitamins 952
Mumps and rubella (MMR) vaccine
317
Mupirocin 854
Mycophenolate mofetil 544, 551
Mydriatics 617, 914
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N
N-acetylcysteine. See Acetylcysteine
N-acetyl penicillamine 641
Nadroparin 580
Nalbuphine 73-74, 76-78, 644
Nalidixic acid 203-205, 231, 233, 517,
522, 585, 893
Naloxone 73, 77-79, 643-646, 681
Naltrexone 645-646
Naproxen 139, 142
Nasal decongestant (systemic and
topical) 920, 928
Nelfinavir 149, 277-280
Neomycin + polymyxin B + fluocinolone
acetonide 925
Neostigmine 16, 18-19, 25, 152-153,
155, 158, 256, 416, 617, 635,
647, 669
Netilmicin 162, 164-165
Neuromuscular blockers 16-17, 75,
144, 150-151, 153-154, 156-158,
162, 371, 546, 648, 663-664,
747, 813
Nevirapine 276-277, 279-280, 282
Nicardipine 400
Nicotinamide (vitamin B3) 639, 941,
952
Nifedipine 397, 399-401, 419, 549,
692, 789, 808
Nimodipine 401
Nitrofurantoin 232, 274, 615, 677
Nitroglycerin. See Glyceryl trinitrate
Nitrous oxide 2, 3, 5-8, 155, 206, 568,
940
Nizatidine 690, 694
Non-cell cycle-specific agents 507
Non-depolarizing neuromuscular blockers 153, 158
Non-nucleoside reverse transcriptase
inhibitors 225, 275
Non-steroidal anti-inflammatory agents
900
Norepinephrine 51, 339, 415
Norethisterone 758-759, 761-762, 765
Norfloxacin 233, 241, 959
Nucleoside reverse transcriptase in-

hibitors 225, 269, 275
Nystatin 240, 860

O
Octreotide 704, 755, 788
Ofloxacin 206, 214, 218, 228, 893,
923, 959
Olanzapine 96, 100
Omeprazole 100, 149, 702-703
Ondansetron 436, 527, 561-562, 679680
Opioids 1, 11, 19, 21, 43, 71-73, 7678, 82-83, 91, 97, 149, 458, 519,
618, 643-646
Oral rehydration salts (ORS) 816-818
ORS 75 816-817
ORS 90 817-818
Oseltamivir 283
Oxacillin 195-196
Oxantel + pyrantel 247
Oxycodone 80, 81
Oxygen 2-3, 6, 12, 28-29, 340, 344,
348, 410, 497, 520, 564, 617,
640, 658, 666-667, 846, 876878, 947, 949
Oxymetazoline 928
Oxytetracycline 893
Oxytocic 737, 807
Oxytocin (synthetic) 736, 738, 805

P
Paclitaxel 483, 489, 503, 504-505, 523
Pancuronium 152, 156, 157
Paracetamol 54, 63, 72, 671
Parasympathomimetic, indirect acting
904
Parenteral nutrition 602, 706, 823,
827-829, 834-838
Penicillin G benzathine (benzathine
benzylpenicillin) 196
Penicillin G crystalline (benzylpenicillin)
195-197, 646
Penicillin V. See Phenoxymethylpenicillin (penicillin V)
Peritoneal dialysis solution 838
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Permethrin 863
Pertussis vaccine, acellular 307-308,
312, 320
Pethidine (meperidine) 6, 73-74, 76,
78-79, 92, 583
Petroleum 608, 885
Phenobarbital 34-36, 39, 43-45, 69,
86, 137, 186, 242, 259, 281-282,
404, 436, 456, 489, 514, 555,
608, 621, 633, 653, 937, 939
Phenothiazines 11, 25, 59, 60-61,
74-75, 82, 92, 95, 97, 103, 108,
342, 389, 463, 519, 608, 616618, 630, 633, 647, 677, 679,
701, 741, 755
Phenoxymethylpenicillin (penicillin V)
199
Phenylephrine 69, 86, 908
Phenylpropanolamine (norephedrine)
389, 755, 920
Phenytoin 16, 32, 34-36, 39-40, 45-46,
49-50, 54, 71, 84, 87, 92, 97,
112, 129, 133, 149, 155, 181,
183, 186, 190, 211, 222, 239,
259, 275, 281-282, 333, 368,
370, 436, 481, 484, 489, 499,
514, 521, 528, 555, 567, 608,
621, 623, 633, 650, 653, 674,
684, 688, 692, 715, 718, 773,
937, 939
Physostigmine 152, 158, 416, 617,
647-648
Phytomenadione (phytonadione,
vitamin K1) 595, 616, 649-650,
942-943, 952-953
Pilocarpine 91, 903-906
Piperacillin + tazobactam 202
Piribedil 57
Plasma expanders 416, 594, 601
Plasma fractions 602
Pneumococcal vaccine, inactivated
305
Pneumococcal vaccine, polyvalent
324
Poliovirus vaccine, inactivated 310

Polygeline 601-602, 786
Polymerisate of degraded succinylated
gelatin (modified fluid gelatin)
600
Polymyxin B + acetic acid 924
Potassium-free dialysate, acetatebased containing 840
Potassium-free dialysate, bicarbonatebased containing 840
Potassium chloride 333, 373, 791,
817-818, 828, 887
Potassium permanganate 873-874
Potassium phosphate 828
Povidone-iodine 874, 894, 962
Pralidoxime chloride 668-669
Pravastatin 406
Praziquantel 250
Prazosin 348
Prednisolone 442-444, 453, 521, 558,
709, 711-713, 715, 721-722,
726, 896, 900
Prednisone 126, 214, 442-444, 450,
453, 498, 500-501, 506, 518,
521, 557-558, 709-710, 711-712,
714, 716, 721-722, 946
Primaquine 253-257, 642
Procarbazine 498, 500, 518-519, 521,
615, 618, 633
Procaterol 444, 446
Progesterone 533, 727, 751, 758, 760
Progestins (progestogens) 533, 534,
758, 759, 764-766
Propanolol 345, 347, 809
Propofol 11-12, 647
Propylthiouracil (PTU) 774-777
Prostaglandin analogue 903, 909
Protamine sulfate 351-352, 576, 651652, 791
Proton pump inhibitors (H+ K+ ATPase
inhibitors) 695
Proxymetacaine (proparacaine) 913
Purified protein derivative (PPD, tuberculin test) 287-288, 302, 304,
480
Pyrantel (pyrantel embonate) 247
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Pyrazinamide 219, 223, 226-227
Pyridostigmine 16, 18, 25, 152-153,
155, 669
Pyridoxine (vitamin B6) 56-57, 222,
642, 652-654, 931, 934, 943944, 947, 952
Pyrimethamine 253-255, 259-260,
262, 481, 558, 567, 620, 642

715, 773
Rocuronium 159
Ropivacaine 33
Rose bengal 902
Rosiglitazone 782, 793, 797
Rubella vaccine 318, 321-323

Q

Salbutamol 431-432, 446-447, 458
Salicylic acid 857-858, 878, 880-881,
883
Salmeterol 430, 444, 446-447, 454455
Sambong (Blumea balsamifera) 425426, 428
Saquinavir 277-278, 280-282, 505,
691
Selective estrogen receptor modulators
(SERM) 129
Selegiline 58-59
Selenium sulfide 861
Sertraline 93-94
Sevoflurane 7, 155
Sex hormones 532, 741, 743
Silver nitrate 882-883, 918-919
Silver sulfadiazine 855-856
Simvastatin 407
Sirolimus 552-553
Skeletal muscle relaxants 1, 144, 235,
627
Skin cleanser 872-873, 875
Sodium bicarbonate 152, 183, 211,
618, 621, 673, 818, 827-829,
852, 910
Sodium calcium edetate 654, 656-657
Sodium chloride 41, 186, 312, 327,
361, 421, 437, 487, 493, 497,
502, 514, 544, 546, 599, 650,
656, 818
Sodium chloride 0.9% 40-41, 312,
361, 373, 487, 493, 497, 502,
514, 544, 596, 598-599, 656,
822, 824
Sodium cromoglicate 429, 456
Sodium dichloro-isocyanurate 963
Sodium hypochlorite 877, 963

S

Quinine 254, 257-258, 260
Quinolones 203-208, 228, 231, 233,
270, 284, 436, 466, 674, 688,
893, 923

R
Rabies immunoglobulin 293
Rabies vaccine 293, 296, 306, 325326
Rabies vaccine, chick embryo (purified,
inactivated) 325
Radioactive sodium iodide 774, 779780
Radiopharmaceuticals 603
Raloxifene 129-130
Ranitidine 370, 618, 688, 690-691,
693, 694
Recombinant tissue plasminogen activator (rTPA) 361, 589
Reserpine 59, 103-104, 345, 373, 388,
390, 701
Retinol (vitamin A) 932, 944-946, 949,
952-953, 958
Riboflavin (vitamin B2) 947, 952
Rifabutin 149, 229, 276, 279-282
Rifampicin 69, 86-87, 103, 128-129,
181, 214-219, 222, 224-227,
229, 237, 239, 277-278, 282,
353, 367, 436, 553, 555, 562,
585, 674, 680, 692, 766, 773
Ringer’s solution. See Ringer’s solution, acetated
Ringer’s solution, acetated 502, 630,
823
Risperidone 96-97
Ritonavir 129, 149, 277-278, 280-281,
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Sodium iodide 131 556
Sodium nitrite 657-660
Sodium nitroprusside 395-397
Sodium sulfate 609, 611
Sodium thiosulfate 522, 528, 657, 659660, 667-668, 859, 873, 962
Somatostatin 704-706, 783
Spasmolytics 144
Spectinomycin 166-167
Spironolactone 114, 141, 373-374,
380-381, 421, 425-427, 732, 741
Standard senna concentrate 698
Stavudine 272, 275
Steroid, topical 708, 866, 900, 925
Streptokinase 360-361, 583, 588-589,
590-591
Streptomycin 162, 183, 212, 219, 225,
227, 231, 310, 318, 583
Succimer 661-662, 664
Succinylcholine. See Suxamethonium
(succinylcholine)
Sucralfate 204, 688, 772
Sulfacetamide 895-896
Sulfacetamide + prednisolone 896
Sulfadoxine + pyrimethamine 255, 259
Sulfamethoxazole + trimethoprim.
See Cotrimoxazole
Sulfonamide 30, 99, 135-136, 139,
208, 216, 259-260, 262, 376,
381, 382, 421, 424, 481, 567,
585, 650, 855-856, 895-896,
910-911, 935
Sulfonylurea 65, 141, 181, 210, 237,
355, 481, 615, 782, 792-795,
797-798
Sulfur 10, 520, 545, 612, 631, 659,
661, 665, 667, 670, 859, 864
Suxamethonium (succinylcholine) 17,
30, 131, 151-152, 154-155, 157,
159, 162, 373, 634-635, 648

T
Tacrolimus 237, 548, 554-556, 745
Tamoxifen 532, 534-536
Tamsulosin 769
Tegafur + uracil 483

Terazosin 385, 769
Terbinafine 862
Terbutaline (terbutaline sulfate) 152,
430, 433, 444, 448, 808-809
Terizodone 229-230
Testosterone 524, 536, 727, 740, 745747, 751, 758, 768
Tetanus immunoglobulin 294, 296
Tetanus toxoid 300-301, 303, 307-312,
319-320
Tetracaine 29, 33
Tetracosactide (cosyntropin) 731-733
Tetracycline 124, 129, 135, 193, 211212, 217, 253, 255, 259-260,
583, 585, 623, 673, 789, 826,
879, 894-896, 946, 957
Theophylline, anhydrous 434, 437,
460-461
Theophylline ethylenediamine.
See Aminophylline
Thiacetazone 219, 227, 230-231
Thiamazole (methimazole) 641, 774777
Thiamine hydrochloride 663-664, 669,
947-948, 951-953
Thiopental sodium 9, 49, 770
Thrombolytic agents 358, 590
Timolol 904, 906-909, 911
Tiotropium 439, 457
Tirofiban 357
Tobramycin 162, 896-898
Tobramycin + dexamethasone 897
Tocolytics 808
Topiramate 50, 129
Tramadol 82-83, 562
Tranexamic acid 591-592
Triamcinolone 709, 712, 726
Trichloroacetic acid 919
Trifluridine 898
Triple distilled water. See Water for
injection (triple distilled water)
Tropicamide 914-915
Tsaang gubat (Carmona retusa (Vahl)
masam) 682
Typhoid vaccine 302, 327-328
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U

Vitamins intravenous - trace elements
830
Vitamins intravenous - water soluble
830

Urinary antiseptics 231
Ursodeoxycholic acid 684
Uterine relaxants. See Tocolytics

W

V
Valaciclovir 263, 266-267
Valproate disodium (valproic acid) 3436, 38-39, 47-48, 50, 115, 141,
149, 525
Vancomycin 182, 224, 583, 600
Varicella vaccine. See Varicella zoster
Immunoglobulin (VZIG)
Varicella zoster immunoglobulin (VZIG)
290, 298, 300, 317, 323, 712
Vasopressin (antidiuretic hormone,
ADH) 69, 92, 500, 502, 512,
704, 733-734, 738-740, 795, 822
Vecuronium 157, 634
Verapamil 38, 69, 86, 147, 149, 225,
334, 348-350, 368, 373, 398,
436, 623-624, 628
Vero cell (purified) 306, 326
Vinblastine 135, 473, 496, 498-501,
513, 527
Vincristine 135, 473, 498-502, 518,
527, 557-558
Vitamin A. See Retinol
Vitamin B1. See Thiamine
hydrochloride
Vitamin B12. See Hydroxocobalamin
Vitamin B1 B6 B12 953
Vitamin B2. See Riboflavin
Vitamin B3. See Nicotinamide
Vitamin B6. See Pyridoxine
Vitamin C. See Ascorbic acid
Vitamin D. See Alfacalcidol
Vitamin D2. See Ergocalciferol
Vitamin E. See Alpha-tocopherol
Vitamin K1. See Phytomenadione
(phytonadione)
Vitamins intravenous - fat soluble 830

Warfarin 69, 86, 112, 131, 181, 190,
204, 211, 237, 258, 281, 321,
349, 352-353, 369, 417, 479,
525, 533, 536, 546, 584, 628,
673, 687, 737, 747, 750, 753,
802, 807, 935, 942, 946
Water for injection (triple distilled water)
147, 825, 887

Y
Yellow fever vaccine 328
Yerba buena (Mentha cordifolia Opiz)
72

Z
Zalcitabine 271, 273-274
Zidovudine 264, 268-270, 272-275,
280, 522, 542, 571
Zinc 124, 204, 565, 612, 631, 655,
661, 782-783, 785, 787, 789790, 792, 866, 895, 933, 953,
957-960
Zolmitriptan 54
Zolpidem 112, 636-637
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