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INTRODUCTION

In places where health and communication infrastructures are at low level
opportunity of availing and accessing drug and health related informatio

the
n is

uneasy. In such circumstances promotion of rational use of drugs is at stake,
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which eventually shall harm the health of indivuduals and affect the overall
health-care delivery service.

In Ethiopia, as the health service expands quite rapidly, in principle drug
information resources need to be made available and accessible at equal pace.
However, except the few promising efforts in availing some drug information
materials, the gap between the demand and supply is still wide enough.

In relation to this the Drug Administration and Control Authority of Ethiopia
recognizing the unmet need on drug information has been striving to develop
and make accessible some information materials including, catagorized drug
formularies and standard treatment guidelines, leaflets in variuos issues and
bulletin.

To widen the scope of the content and to provide maximum information from
single source, a draft national drug formulary has been prepared by the
Authority and after incorporation of the comments from workshop participnats,
the final draft is now ready for use.

The Formulary aims to provide standard information on drugs. And it targets all
health professionals involved in patient care, training and research and others.
Therefore the over all goal of the formularly is to help health professionals base
their practice on solid information and knowledge to promote rational use of
drugs.

While developing the formulary the “World Health Organization (WHO)
Model Drug Formulary” has been used as a guiding tool and the pharmaco-
therapeutic classification is based on the list of drugs for Ethiopia (LIDE) and its
supplement list. To accommodate as much information as possible on each
drug, formularies of other countries (eg.South Africa) and standard text books of
pharmacy, pharmacology and therapeutics has also been used. The District
Hospital formulary has also been extensively refered.

The formulary contains detailed information on each pharmaco-therapeutic
class of drugs and specific information for each drugs including indication,
caution, drug interaction, contraindication, side effect, dose and administration
and information on storage condition. The formulary also contains general
notes on good prescribing and dispensing practices, and supplementary
information as appendixes.

The formulary is designed as a digest for rapid reference and it may not always
include all the information necessary for prescribing and dispensing. And by no
means it does substitute standard treatment guidelines.
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We hope, that this formulary will be of assistance in providing useful
information to the health workers and in promoting the rational use of drugs
and as result proviosn of quality health services. It is also hoped that the

formulary will be of particular use to those health professionals working at the
periphery who have no access to adequate and up to date information.

The Authority will continuously update the formularly and would like to invite
readers to share their expertise in the field and provide comments to the
following adderess:

Drug Administration and Control Authority of Ethiopia

Planning and Drug information establsihment and dissemination Department
P.o.Box 5681

Fax. 251-115-521392

E-mail: daca@ethionet.et

GENERAL ADVICE TO PRESCRIBERS AND DISPENSERS
RATIONAL APPROACH TO THERAPEUTICS

Drugs should only be prescribed when they are necessary, and in all cases the
benefit of administering the medicine should be considered in relation to the
risks involved. Bad prescribing habits lead to ineffective and unsafe treatment,
exacerbation or prolongation of illness, distress and harm to the patient, and
higher cost.
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Therefore Good Prescribing Practice (GPP) is prescribing the right drug at the
right time, in the right dosage of the right formulation and for the right length of
time.

The following steps will help to remind prescribers of the rational approach to
therapeutics.

1. Define the patient’s problem

Whenever possible, making the right diagnosis is based on integrating many
pieces of information: the complaint as described by the patient; a detailed
history; physical examination; laboratory tests; X-rays and other investigations.
This will help in rational prescribing, always bearing in mind that diseases are
evolutionary processes.

2. Specify the therapeutic objective

Doctors must clearly state their therapeutic objectives based on the
pathophysiology underlying the clinical situation. Very often physicians must
select more than one therapeutic goal for each patient.

3. Select therapeutic strategies
The selected strategy should be agreed with the patient; this agreement on
outcome, and how it may be achieved, is termed concordance.

The selected treatment can be non-pharmacological and/or pharmacological; it
also needs to take into account the total cost of all therapeutic options.

a. Non-pharmacological treatment

It is very important to bear in mind that the patient does not always need a drug
for treatment of the condition. Very often, health problems can be resolved by a
change in life style or diet, use of physiotherapy or exercise, provision of
adequate psychological support, and other non—pharmacological treatments;
these have the same importance as a prescription drug, and instructions must be
written, explained and monitored in the same way.

b. Pharmacological treatment
o Selecting the correct group of drugs

Knowledge about the pathophysiology involved in the clinical situation
of each patient and the pharmacodynamics of the chosen group of
drugs, are two of the fundamental principles for rational therapeutics.

o Selecting the drug from the chosen group
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The selection process must consider benefit/risk/cost information. This
step is based on evidence about maximal clinical benefits of the drug for
a given indication (efficacy) with the minimum production of adverse
effects (safety).

It must be remembered that each drug has adverse effects and it is
estimated that up to 10% of hospital admissions in industrialized
countries are due to adverse effects. Not all drug-induced injury can be
prevented but much of it is caused by inappropriate selection of drugs.

In cost comparisons between drugs, the cost of the total treatment and
not only the unit cost of the drug must be considered.

o Verifying the suitability of the chosen pharmaceutical treatment for each patient

The prescriber must check whether the active substance chosen, its
dosage form, standard dosage schedule and standard duration of
treatment are suitable for each patient. Drug treatment should be
individualized to the needs of each patient.

e Prescription writing

The prescription is the link between the prescriber, the pharmacist (or
dispenser) and the patient so it is important for the successful
management of the presenting medical condition. This item is covered
in more detail in the following section.

o Giving information, instructions and warnings

This step is important to ensure patient adherence and is covered in
detail in the following section.

e Monitoring treatment

Evaluation of the follow up and the outcome of treatment allows the
stopping of it (if the patient’s problem is solved) or to reformulate it
when necessary. This step gives rise to important information about the
effects of drugs contributing to building up the body of knowledge of
pharmacovigilance, needed to promote the rational use of drugs.

VARIATION IN DOSE RESPONSE
Success in drug treatment depends not only on the correct choice of drug but on
the correct dose regimen. Unfortunately drug treatment frequently fails because
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the dose is too small or produces adverse effects because it is too large. This is
because most texts, teachers and other drug information sources continue to
recommend standard doses.

The concept of a standard or ‘average’ adult dose for every medicine is firmly
rooted in the mind of most prescribers. After the initial ‘dose ranging’ studies on
new drugs, manufacturers recommend a dosage that appears to produce the
desired response in the majority of subjects.

These studies are usually done on healthy, young male Caucasian volunteers,
rather than on older men and women with illnesses and of different ethnic and
environmental backgrounds. The use of standard doses in the marketing
literature suggest that standard responses are the rule, but in reality there is
considerable variation in drug response. As a result many prescribed doses are
far too low or too high, leading to treatment failure or toxicity. There are many
reasons for this variation which include adherence (see below), drug
formulation, body weight and age, composition, variation in absorption,
distribution, metabolism and excretion, variation in pharmacodynamics, disease
variables, genetic and environmental variables.

Drug formulation

Poorly formulated drugs may fail to disintegrate or to dissolve. Enteric-coated
drugs are particularly problematic, and have been known to pass through the
gastrointestinal tract intact. Some drugs like digoxin or phenytoin have a track
record of formulation problems, and dissolution profiles can vary not only from
manufacturer to manufacturer but from batch to batch of the same company.
The problem is worse if there is a narrow therapeutic to toxic ratio, as changes
in absorption can produce sudden changes in drug concentration. For such
drugs quality control surveillance should be carried out.

Body weight and age

Although the concept of varying the dose with the body weight or age of
children has a long tradition, adult doses have been assumed to be the same
irrespective of size or shape. Yet adult weights vary two to threefold, while a
large fat mass can store large excesses of highly lipid soluble drugs compared to
lean patients of the same weight.

Age changes can also be important. Adolescents may oxidize some drugs
relatively more rapidly than adults, while the elderly may have reduced renal
function and eliminate some drugs more slowly.

Physiological and pharmacokinetic variables

Drug absorption rates may vary widely between individuals and within the same
individual at different times and in different physiological states. Drugs taken
after a meal are delivered to the small intestine much more slowly than in the
fasting state, leading to much lower drug concentrations. In the case of drugs
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like paracetamol with a high rate of metabolism on ‘first pass’ through the liver,
this may render a standard dose completely ineffective. In pregnancy gastric

emptying is also delayed, while some drugs may increase or decrease gastric
emptying and affect absorption of other drugs.

Drug distribution

Drug distribution varies widely: fat soluble drugs are stored in adipose tissue,
water soluble drugs are distributed chiefly in the extracellular space, acidic drugs
bind strongly to plasma albumin and basic drugs to muscle cells. Hence
variation in plasma albumin levels, fat content or muscle mass may all
contribute to dose variation. With very highly albumin bound drugs like
warfarin, a small change of albumin concentration can produce a big change in
free drug and a dramatic change in drug effect.

Drug metabolism and excretion

Drug metabolic rates are determined both by genetic and environmental factors.
Drug acetylation shows genetic polymorphism, whereby individuals fall clearly
into either fast or slow acetylator types. Drug oxidation, however, is polygenic,
and although a small proportion of the population can be classified as very slow
oxidizers of some drugs, for most drugs and most subjects there is a normal
distribution of drug metabolizing capacity, and much of the variation is under
environmental control. Many drugs are eliminated by the kidneys without being
metabolized. Renal disease or toxicity of other drugs on the kidney can therefore
slow excretion of some drugs.

Pharmacodynamic variables

There is significant variation in receptor response to some drugs, especially
central nervous system responses, for example pain and sedation. Some of this is
genetic, some due to tolerance, some due to interaction with other drugs and
some due to addiction, for example, morphine and alcohol.

Disease variables

Both liver disease and kidney disease can have major effects on drug response,
chiefly by the effect on metabolism and elimination respectively (increasing
toxicity), but also by their effect on plasma albumin (increased free drug also
increasing toxicity). Heart failure can also affect metabolism of drugs with rapid
hepatic clearance (for example lidocaine, propranolol). Respiratory disease and
hypothyroidism can both impair drug oxidation.

Enviromental variables

Many drugs and environmental toxins can induce the hepatic microsomal
enzyme oxidizing system (MEQOS) or cytochrome P450 oxygenases, leading to
more rapid metabolism and elimination and ineffective treatment.
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Environmental pollutants, anaesthetic drugs and other compounds such as
pesticides can also induce metabolism. Diet and nutritional status also impact
on pharmacokinetics. For example in infantile malnutrition and in
malnourished elderly populations drug oxidation rates are decreased, while high
protein diets, charcoal cooked foods and certain other foods act as metabolizing
enzyme inducers. Chronic alcohol use induces oxidation of other drugs, but in

the presence of high circulating alcohol concentrations drug metabolism may be
inhibited.

Rational Dispensing

Good dispensing practices ensure that the correct drug is delivered to the right
patient, in the required dosage and quantities, with clear instructions, and in
package that maintains an acceptable potency and quality of the drug.
Dispensing includes all the activities that occur between the time the
prescription or oral request of the patient or care provider is presented and the
drug or other items are issued to them. This process may take place in health
institutions and community drug retail outlets. It is often carried out by
pharmacy professionals. No matter where dispensing takes place or who does it,
any error or failure in the dispensing process can seriously affect the care of the
patient mainly with medical and economical consequences.

Therefore, the dispenser plays a crucial role in the therapeutic process. The
quality of dispensing may be determined by the training and supervision the
dispenser has received and the drug information available to the dispenser. A
shortage of dispensing materials and insufficient dispensing time due to heavy
patients load may also have adverse impacts on dispensing.

One good way to reduce the dispensing time and potential errors is to
prepackaging and labeling commonly used drugs. Another way to prevent staff
from making errors when working under pressure is to organize the work so that
more than one individual is involved in the dispensing process for each
prescription.

Pharmacist or other health professionals involved in dispensing drugs have a
need for drug information in order to keep themselves up to date with
developments related to drugs and to provide such information to patients, other
health professionals and to the general public. Because of an increasing number
and complexity of drugs, the need for up-to-date information is greater than
ever. The provision of drug information to physicians and other health care
professionals is mainly directed at improving prescribing and drug
administration. On the other hand, because counseling of patients on
medications is an integral part of the dispensing of a prescription or their oral
requests, drug dispensers should be adequately equipped with up-to-date drug
information. Lack of knowledge and information by patients about the drugs
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they take leads to incorrect use which in turn results in loss of efficacy or
occurrence of adverse effects.

Communication skill is very important for dispensers dealing with patients or
health care professionals to convey relevant drug information effectively and
clearly, which can be done verbally and/or in written form. Drug dispensers
must have the ability to explain information clearly by the language particularly
the patient or care provider can understand and check whether the information
is being understood by them.

Finally, an application of the professional code of ethics by pharmacy
professionals is an important issue that needs due consideration

Particularly with respect to confidentiality of patient data, withholding
therapeutic interventions and varying cost of drug

ADHERENCE (COMPLIANCE) WITH DRUG TREATMENT
It is often assumed that once the appropriate drug is chosen, the prescription
correctly written and the medication correctly dispensed, that it will be taken
correctly and treatment will be successful. Unfortunately this is very often not
the case, and physicians overlook one of the most important reasons for
treatment failure—poor adherence (compliance) with the treatment plan.
There are sometimes valid reasons for poor adherence—the drug may be poorly
tolerated, may cause obvious adverse effects or may be prescribed in a toxic
dose. Failure to adhere
with such a prescription has been described as ‘intelligent noncompliance’.
Bad prescribing or a dispensing error may also create a problem, which patients
may have neither the insight nor the courage to question. Even with rational
prescribing, failure to adhere to treatment is common. Factors may be related to
the patient, the disease, the doctor, the prescription, the pharmacist or the health
system and can often be avoided.
The Following points are recommended to increase patient compliance
v' Review the prescription to be sure it is correct.
v" Spend time explaining the problem and the reason for the drug.
v Establish a good relationship with the patient, rather than a hurried or
brusque manner with little eye contact.
v' Explore problems, for example reading the Ilabel, getting the
prescription filled.
v' Insist that patients bring their medication to the clinic ‘for checking’, so
that tablet counts can be made unobtrusively.
v' Insist that patients learn the names of their tablets, and review their
regimen with them. Write notes for them.

v' Keep treatment regimens simple.

v" Communicate with the pharmacist, to develop teamwork and
collaboration in helping and advising the patient.

v' Involve the partner or another family member,

v Listen to the patient.



XVi

ADVERSE EFFECTS AND INTERACTIONS

Adverse drug reactions

An adverse drug reaction (ADR) may be defined as ‘any response to a drug
which is noxious, unintended and occurs at doses normally used for
prophylaxis, diagnosis, or therapy. . ..

ADRs are therefore unwanted or unintended effects of a medicine, including
idiosyncratic effects, which occur during its proper use. They differ from
accidental or deliberate excessive dosage or drug maladministration.

ADRs may be directly linked to the properties of the drug in use, the so-called
‘A’ type reactions. An example is hypoglycaemia induced by an antidiabetic
drug. ADRs may also be unrelated to the known pharmacology of the drug, the
‘B’ type reactions including allergic effects, for example anaphylaxis with
penicillins.

Any drug may produce unwanted or unexpected adverse reactions. Detection
and recording of these is of vital importance. Health professionals are thus
encouraged to record and report to:

Drug Administration and Control Authority of Ethiopia
ADR monitoring and promotion control division,
P.o.Box 5681

Fax. 251-115-521392

E-mail: daca(@ethionet.et

Reporting format is annexed.

Major factors predisposing to adverse effects

It is well known that different patients often respond differently to a given
treatment regimen. For example, in a sample of 2422 patients who had been
taking combinations of drugs known to interact, only 7 (0.3%) showed any
clinical evidence of interactions. In addition to the pharmaceutical properties of
the drug therefore, there are characteristics of the patient which predispose to
ADRs.

EXTREMES OF AGE. The very old and the very young are more susceptible to
ADRs. Drugs which commonly cause problems in the elderly include hypnotics,
diuretics,  non-steroidal  antiinflammatory  drugs, antihypertensives,
psychotropics and digoxin.

All children, and particularly neonates, differ from adults in the way they
respond to drugs. Some drugs are likely to cause problems in neonates (for
example morphine), but are generally tolerated in children. Other drugs (for
example valproic acid) are associated with increased risk of ADRs in children of
all ages. Other drugs associated with problems in children include
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chloramphenicol (grey baby syndrome), antiarrhythmics (worsening of
arrhythmias), aspirin (Reye syndrome).

INTERCURRENT ILLNESS. If besides the condition being treated the patient
also suffers from another disease, such as kidney, liver or heart disease, special
precautions are necessary to prevent ADRs. Remember also that, as well as the

above factors, the genetic make-up of the individual patient may predispose to
ADRs.

DRUG INTERACTIONS. Interactions may occur between drugs which
compete for the same receptor or act on the same physiological system. They
may also occur indirectly when a drug-induced disease or a change in fluid or
electrolyte balance alters the response to another drug. Interactions may occur
when one drug alters the absorption, distribution or elimination of another drug,
such that the amount which reaches the site of action is increased or decreased.
Drug-drug interactions are some of the commonest causes of adverse effects.
When two drugs are administered to a patient, they may either act
independently of each other, or interact with each other. Interaction may
increase or decrease the effects of the drugs concerned and may cause
unexpected toxicity. As newer and more potent drugs become available, the
number of serious drug interactions is likely to increase. Remember that
interactions which modify the effects of a drug may involve non-prescription
drugs, non-medicinal chemical agents, and social drugs such as alcohol,
marijuana, and traditional remedies, as well as certain types of food. The
physiological changes in individual patients, caused by such factors as age and
gender, also influence the predisposition to ADRs resulting from drug
interactions.

Incompatibilities between drugs and IV fluids

Drugs should not be added to blood, amino acid solutions or fat emulsions.
Certain drugs, when added to IV fluids, may be inactivated by pH changes, by
precipitation or by chemical reaction. Benzylpenicillin and ampicillin lose
potency after 6— 8 hours if added to dextrose solutions, due to the acidity of
these solutions. Some drugs bind to plastic containers and tubing, for example
diazepam and insulin. Aminoglycosides are incompatible with penicillins and
heparin. Hydrocortisone is incompatible with heparin, tetracycline, and
chloramphenicol.

Adverse effects caused by traditional medicines

Patients who have been or are taking traditional herbal remedies may develop
ADRs. It is not always easy to identify the responsible plant or plant constituent.
Refer to the drug and toxicology information service if available and/or to
suitable literature.

The effect of food on drug absorption



XViil
Food delays gastric emptying and reduces the rate of absorption of many drugs;
the total amount of drug absorbed may or may not be reduced. However, some

drugs are preferably taken with food, either to increase absorption or to decrease
the irritant effect on the stomach.

PRESCRIPTION WRITING

A prescription is an instruction from a prescriber to a dispenser. The prescriber is
not always a doctor but can also be a paramedical worker, such as a medical
assistant, a midwife or a nurse. The dispenser is not always a pharmacist, but
can be a pharmacy technician, an assistant or a nurse.

The following guidelines will help to ensure that prescriptions are correctly
interpreted and leave no doubt about the intention of the prescriber. The
guidelines are relevant for primary care prescribing; they may, however, be
adapted for use in hospitals or other specialist units.

Prescription form

The most important requirement is that the prescription be clear. It should be

legible and indicate precisely what should be given. The local language is

preferred.

The following details should be shown on the form:

I The prescriber’s name, address and telephone number. This will allow either
the patient or the dispenser to contact the prescriber for any clarification or
potential problem with the prescription.

I Date of the prescription.

I Name, form and strength of the drug. The International Nonproprietary
Name of the drug should always be used. If there is a specific reason to
prescribe a special brand, the trade name can be added. The pharmaceutical
form (for example ‘tablet’, ‘oral solution’, ‘eye ointment’) should also be
stated.

I The strength of the drug should be stated in standard units using
abbreviations that are consistent with the Systéme Internationale (SI).
‘Microgram’ and ‘nanogram’ should not, however, be abbreviated. Also,
‘units’ should not be abbreviated. Avoid decimals whenever possible. If
unavoidable, a zero should be written infront of the decimal point.

T Specific areas for filling in details about the patient including name, address
and age.

Directions

Directions specifying the route, dose and frequency should be clear and explicit;
use of phrases such as ‘take as directed’ or ‘take as before’ should be avoided.
For preparations which are to be taken on an ‘as required’ basis, the minimum
dose interval should be stated together with, where relevant, the maximum daily
dose. It is good practice to
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qualify such prescriptions with the purpose of the medication (for example
‘every 6 hours as required for pain’, ‘at night as required to sleep’).

It is good practice to explain the directions to the patient; these directions will
then be reinforced by the label on the medicinal product and possibly by
appropriate counseling by the dispenser. It may be worthwhile giving a written
note for complicated regimens although it must be borne in mind that the
patient may lose the separate note.

Quantity to be dispensed

The quantity of the medicinal product to be supplied should be stated such that
it is not confused with either the strength of the product or the dosage directions.
Alternatively, the length of the treatment course may be stated (for example ‘for
5 days’).

Wherever possible, the quantity should be adjusted to match the pack sizes
available.

For liquid preparations, the quantity should be stated in millilitres (abbreviated
as ‘ml’) or litres (preferably not abbreviated since the letter ‘1’ could be confused
with the figure ‘1°).

Narcotics and controlled substances

The prescribing of a medicinal product that is liable to abuse requires special
attention and may be subject to specific statutory requirements. Practitioners
may need to be authorized to prescribe controlled substances; in such cases it
might be necessary to indicate details of the authority on the prescription. In
particular, the strength, directions and the quantity of the controlled substance to
be dispensed should be stated clearly, with all quantities written in words as well
as in figures to prevent alteration. Other details such as patient particulars and
date should also be filled in carefully to avoid alteration.
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1. DRUGS ACTING ON THE GASTROINTESTINAL SYSTEM

1.1. Antacids
Antacids are inorganic salts that dissolve in acid gastric secretions releasing
anions that partially neutralized gastric hydrochloric acid.

Antacids (usually containing aluminium or magnesium compounds) can often
relieve symptoms in ulcer dyspepsia and in non-erosive gastro-oesophageal
reflux; they are also sometimes used in non-ulcer dyspepsia but the evidence of
benefit is uncertain. Antacids also are used for the relief of, acid indigestion,
heart burn and sour stomach; for the prevention of stress ulceration and
gastrointestinal bleeding; and to reduce the risk associated with gastric
aspiration and for the management of hyperphosphatemia.

Aluminium and/or Magnesium containing antacids are the most commonly
used and are often administered concurrently or in commercially available
combinationas to control the frequency and consistency of bowel movements.

Aluminium salts tend to produce constipation and to delay gastric emptying
because of its astringent property, while magnesium salts have the reverse effect;
a combination of the two may reduce adverse gastro-intestinal effects. Another
advantage of combined antacid formulations is that a slow-acting antacid such
as aluminium hydroxide may be combined with a more rapidly acting agent
such as magnesium hydroxide to improve the onset and duration of effect.

Some of the antacid combinations contain other ingredients that have no
antacid properties. Simethicone, antiflatulent, has been added as an aid in those
conditions in which the retention of gas may be a problem; however, in the
treatment of peptic ulcer disease, the advantage of using antacid and
simethicone combinations rather than antacids alone has not been clearly
established.

The role of calcium carbonate in the management of peptic ulcer is controversial
because this antacid may cause acid rebound, which is especially important
when the drug is administered at bedtime. However, it is useful because it has a
rapid onset of action, high acid effect and is relatively inexpensive.

Antacids should not be given to young children (up to 6 years of age) unless
prescribed by a physician. Use of magnesium-containing antacids is
contraindicated in very young children because there is a risk of
hypermagnesemia, especially in dehydrated children or children with renal
failure. Use of aluminum-containing antacids is contraindicated in very young
children because there is a risk of aluminum toxicity, especially in dehydrated
infants and children or infants and children with renal failure.
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Antacids interfere with the gastro-intestinal absorption of a number of drugs
taken orally by forming insoluble complexes, altering the gastric PH, or by
effects on gastric emptying rates (fluoroquinolones, isoniazid, ketoconazole,
tetracyclines, oral phosphates); changes in the urinary PH also affect tubular
reabsorption (mecamylamine, methenamine; concurrent use 1is not
recommended). Antacids may also damage enteric coatings designed to prevent
dissolution in the stomach. The interaction between an antacid and another
orally administered drug may be minimized by giving the drug 2 to 3 hours
before or after antacid administration.

Osteomalacia, encephalopathy, dementia, and microcytic anaemia have been
associated with aluminium accumulation in patients with chronic renal failure.
Patients with renal failure taking aluminium compounds should avoid citrate -
containing preparations.

Use of magnesium-containing antacids is contraindicated in patients with renal
failure because of increased risk of hypermagnesemia.

Chronic administration of magnesium trisilicate infrequently produces silica
renal stones.

Aluminium Hydroxide

Mixture or Gel, 320 mg/ml.

Suspension, 360mg/5ml.

Chewable tablet, 500mg

Indications: ulcer and non ulcer dyspepsia; gastro-oesphageal reflux,
hyperphosphatemia.

Cautions: See notes above, uremia, congestive heart failure, renal failure,
edema, cirrhosis, low sodium diets, gastrointestinal hemorrhage, and elderly.
Drug interactions: allupurinol, antibiotics (tetracycline, quinolones, some
cephalosporins), biphosphonate derivatives, corticosteroids, cyclosporine, iron
salts, imidazole antifungals, isoniazide, phenytoin, phenothiazines- absorption
will be decreased; citric acid derivatives may decrease absorption of aluminum
hydroxide. See also notes above

Contraindications: see notes above, hypophosphatemia, undiagnosed gastro
intestinal or rectal bleeding; appendicitis; porphyria.
Side effects: see notes above, constipation, stomach cramps, fecal impaction,
nausea, vomiting, and discoloration of feces, hypophosphatemia, and
hypomagnesemia.

Dose and Administration: Dyspepsia, gastro-oesophageal reflux: Oral:

Adult: 5-10 ml suspension 4 times daily between meals and at bedtime

Child: 6-12 years 5 ml up to three times daily

Hyperphosphatemia: Oral. Adult: 2—10 g daily in divided doses with meals
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Patient Advice. Do not take other medicines within 2—4 hours of aluminium hydroxide
preparations.
Storage: at room temperature, avoid freezing.

Aluminium Hydroxide and Magnesium Hydroxide®

Suspension, 220mg+220mg/ 5 ml

Tablet (chewable), 400mg + 400mg

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see under individual preparations and notes above.

Note: a combination of Aluminium Hydroxide and Magnesium Hydroxide may
reduce adverse gastro-intestinal effects. Another advantage of combined antacid
formulations is that a slow-acting antacid aluminium hydroxide may be
combined with a more rapidly acting agent such as magnesium hydroxide to
improve the onset and duration of effect.

Dose and Administrations: Oral: shake the bottle well before use. 5-10 ml (2
teasponfuls) or 1-2 tablets every 6 hours usually between meals and at bedtime,
or as required.

Storage: at room temperature.

Aluminium Hydroxide and Magnesium Trisilicate®

Tablet (chewable), 120 mg+250 mg

Suspension, 220 mg+ 620 mg/5 ml

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see under individual preparations and notes above.

Note: Magnesim trisilicate is often given in conjunction with other antacids in
order to reduce adverse gastro-intestinal effects

Dose and Administrations: Oral: Adult: shake the bottle well before use. 5-10
ml (2 teasponfuls) every 6 hours usually between meals and at bedtime, or as
required. Chew 1 - 2 tablets when required.

Storage: at room temperature.

* Any combination ratio proven to be therapeutically effective can be used.
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Aluminium Hydroxide + Magnesium Hydroxide + Simethicone

Suspension, 225mg+200 mg+25 mg/ 5 ml

Indications: temporary relief of hyperacidity associated with gas; may also be
used for indications associated with other antacids.

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see under individual preparations and notes above.

Note: Simethicone, antiflatulent, has been added as an aid in those conditions in
which the retention of gas may be a problem.

Dose and Administration: Oral: Adult: 10-20ml 4-6 times / day between meals
and at bedtime; may be used every hour for severe symptoms.

Storage: at room temperature.

Calcium Carbonate

Tablet, 350mg, 500mg, 700mg

Indications: used as an antacid, and treatment or prevention of calcium
deficiency or hyperphosphatemia.

Cautions: renal impairment; renal calculi; hypercalcemia; hypophosphatemia.
Drug interactions: thiazide diuretics, levothyroxine, digoxin, tetracycline,
atenolol, iron, quinolones, sodium fluoride, and verapamil.

Side effects: headache, hypophosphatemia, hypercalcaemia, constipation,
laxative effect, acid rebound, nausea, vomiting, anorexia, abdominal pain,
xerostomia, and flatulence.

Dose and Administration: Oral:

Adult: Antacid: 1-2 tablets every 2 hours; maximum 7000 mg per 24 hours.

Magnesium Hydroxide

Tablet (chewable), 300 mg, 311 mg

Mixture, 375 mg/5ml, 7.75 %

Indications: ulcer and non-ulcer dyspepsia; gastro-oesophageal reflux.
Cautions: severe renal impairment, hypermagnesemia, see notes above.

Drug interactions: as for Aluminum hydroxide, also see notes above.
Contraindications: see notes above, hypersensitivity to any component of the
formulation.

Side effects: diarrhoea, abdominal cramps, muscle weakness, respiratory
depression, hypermagnesemia and hypotension.

Dose and Administration:

Tablet, Adult: Chew 2 - 4 tablets repeated according to patients needs with
maximum daily dose of 16 tablets.

Child (7-14 years) one tablet with maximum of 4 tablets per day.

Mixture, Adult: 5 -15 ml repeated according to patient's needs with maximum
daily dose of 60 ml. Child: 2.5-5ml as needed up to 4 times /day.

Storage: at room temperature, avoid freezing.

Magnesium Trisilicate
Tablet (Chewable), 500 mg



| Drugs acting on the Gastrointestinal System 5

Indications, Cautions, Drug interactions, Contraindications, Storage - see
notes under magnesium hydroxide above.

Side effects: see notes above, silica renal stones; diarrhoea

Dose and Administration: Oral, Chew 2 tablets as required.

Note: the antacid action is exerted slowly, so it does not give such rapid
symptomatic relief as magnesium hydroxide.

1.2. Anti-ulcer Agents

Anti-ulcer agents, used in the treatment and prophylaxis of peptic ulcer disease,
may be broadly divided into the antisecretory agents which suppress the
production of gastric acid (e.g. cimetidine), and agents with cytoprotective or
mucosal protectant properties (e.g. sucralfate). Antacids (see above) also play an
adjuvant role in the symptomatic treatment of peptic ulcer and therapy to treat
Helicobacter pylori is becoming more important.

H2-receptor antagonists

The H2-receptor antagonists, which include cimetidine, ranitidine, nizatidine
and famotidine, reduce acid secreation by blocking the action of histamine at the
H2-receptors in the parietal cells of the stomach. Gastric acid secreation in
response to other secretagogues (e.g. acetylcholine, gastrin) is also reduced.
They are used in the management of peptic ulcer disease, reflux oesophagitis
and hypersecretory states such as Zollinger-Ellison syndrome.

Cimetidine is used in conditions where inhibition of gastric acid secretion may
be beneficial, such as duodenal and gastric ulcers.

Cimetidine binds to cytochrome P450 and inhibits the breakdown of drugs
metabolized by this system; many interactions have been reported but only a few
are of clinical significance.

Ranitidine differs structurally from cimetidine; it has been shown to be at least
as effective as cimetidine as an ulcer-healing drug, and is less inclined to cross
the blood-brain barrier.

Ranitidine and nizatidine do not appear to bind microsomal cytochrome P450
and thus the potential for drug interactions is lower. Unlike cimitidine, they
have little or no antiandrogenic effect.

Famotidine has been shown to be 20-150 or 3-20 times as potent on a molar
basis as cimetidine or ranitidine, respectively, in inhibiting stimulated gastric
acid secreation.

Cimetidine

Tablet, 200mg, 400mg, 800mg
Tablet, (chewable), 200mg

Syrup, 200mg/ 5ml

Injection, 200mg/ml in 2ml ampoule
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Indications: benign gastric and duodenal ulceration, stomach ulceration, gastro-
oesophageal reflux, Zollinger-Ellison syndrome, and other conditions where
gastric acid reduction is beneficial.

Cautions: hepatic impairment; renal impairment; pregnancy; breastfeeding;
middle aged or older patients and in those whose symptom change may mask
gastric cancer; preferably avoid intravenous injection (use intravenous infusion)
particularly in high dosage and in cardiovascular impairment (risk of
arrhythmias).

Drug interactions: tricyclic antidepressants, benzodiazepines, metoprolol,
propranolol, carbamazepine, phenytoin, procainamide, quinidine, theophylline,
valproic acid, and warfarin.

Contraindications: hypersensitivity to the drug.

Side effects: gastrointestinal disturbances, headache, dizziness, rash and
tiredness; reversible confusional states, gynaecomastia and impotence,
hypersensitivity reactions (rare).

Dose and Administration:

Adult:

Short-term treatment of active ulcers:

Oral: 300mg 4 times/day or 800mg at bedtime or 400mg twice daily for up to 8
weeks.

LM, LV: 200mg 4-6 hourly (for IV, dilute in 20ml 0.9% sodium chloride solution
and give slowly, over at least 2 minutes). In cardiovascular disease or if a higher
dose is required, IV infusion is recommended: 400mg, diluted in 100ml 0.9%
sodium chloride and given over 0.5-1 hour, may be repeated 4-6 hourly; or
continuous infusion at a rate of 50-100mg/hour. Maximum 2.4g/24 hours.
Duodenal ulcer prophylaxis: oral: 400mg-800mg at bed time.

Gastric hypersecretory conditions: Oral, LM., I V.; 300mg —600mg every 6 hours;
dosage not to exceed 2.4g/day.

Child > 12 years and Adult: Oral: heart burn, acid indigestion, sour stomach: 200mg
up to twice daily; may take 30 minutes prior to eating foods or beverages
expected to cause heart burn or indigestion.

Child: Oral, L M., LV.: 20-40mg/kg/day in divided doses every 6 hours.

Note:- Oral: Administer with meals so that the drug’s peak effect occurs at the
proper time (peak inhibition of gastric acid secretion occurs at 1 and 3 hours
after dosing in fasting subjects and approximately 2 hours in non fasting
subjects; this correlates well with the time food is no longer in the stomach
offering a buffering effect).

Storage: store in airtight containers at a temperature of 15 to 30°. Protect from
light.

Famotidine

Tablet, 20 mg, 40 mg

Indications: therapy and treatment of duodenal ulcer, gastric ulcer, control
gastric pH in critically-ill patients, symptomatic relief in gastritis,
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gastroesophageal reflux, active benign ulcer, and pathological hypersecretory
conditions.
Caution: see under cimetidine.
Drug interactions: ketoconazole, itraconazole and ethanol; the potential for
drug interaction is much less than with cimetidine.
Contraindication: hypersensitivity to the drug.
Side effects: see under cimetidine; it has little if any anti-androgenic effect.
Dose and Administration: Oral:
Adult:
Duodenal ulcer: Acute therapy: 40mg/day at bed time for 4-8 weeks;
Maintenance therapy: 20mg/day at bedtime.

Gastric ulcer: Acute therapy: 40mg/day at bedtime.
Hypersecretory conditions: initial: 20mg every 6 hours; may increase in increments
up to 160mg every 6 hours
Gastro-oesophageal reflux disease (GORD): 20mg twice daily for 6 weeks
Child:
Peptic ulcer: 1-16 years: 0.5mg/kg/day at bedtime or divided twice daily
(maximum dose: 40mg/day)
GERD: <3 months: 0.5mg/kg once daily

3-12 months: 0.5mg/kg twice daily

1-16 years: 1mg/kg/day divided twice daily (maximum dose: 40mg
twice daily).
Adult and Child > 12 years: Heart burn, indigestion, sour stomach: 10-20mg every
12 hours; dose may be taken 15-60 minutes before eating foods known to cause
heartburn.
Storage: store at room temperature; protect from moisture.

Nizatidine

Capsule, 150mg, 300mg

Injection, 25mg/ml

Indications: see under dose.

Cautions, Drug interactions, see under cimetidine above.

Side effects: sweating, rarely vasculitis, hyperuricaemia, exfoliative dermatitis
Dose and Administration: Adult: Oral: Benign gastric, duodenal or NSAID
associated ulceration, treatment, 300mg in the evening or 150 mg twice daily for 4-8
weeks; maintenance, 150mg at night;

Gastro-oesophageal reflux disease: 150-300mg twice daily for up to 12 weeks

1V infusion: for short term use in peptic ulcer hospital inpatients as alternative to oral
route, by intermittent IV infusion over 15 minutes, 100mg 3 times daily, or by
continuous IV infusion, 10mg/hour; max 480mg daily; Child not
recommended.

Ranitidine
Tablet, 150 mg
Injection, 10 mg/ml in Sml ampoule; 25mg/ml in 10ml ampoule
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Indications: benign gastric and duodenal ulceration, gastro-oesophageal reflux,
Zollinger-Ellison syndrome, other conditions where gastric acid reduction is
beneficial

Cautions, Side effects, see under cimetidine above.

Drug interactions: ranitidine does not appear to bind to microsomal
cytochrome P450 thus the potential for interactions is less than with cimetidine;
sacralfate reduce absorption of ranitidine.

Dose and Administration:

Benign gastric and duodenal ulceration: oral: Adult: 150 mg twice daily or 300 mg at
night for 4-8 weeks, up to 6 weeks in chronic episodic dyspepsia, and up to 8
weeks in NSAID-associated ulceration (in duodenal ulcer 300 mg can be given
twice daily for 4 weeks to achieve a higher healing rate); maintenance, 150 mg
at night; Child: (peptic ulcer) 2—4 mg/kg twice daily, maximum 300 mg daily
Benign gastric and duodenal ulceration, reflux oesophagitis, Zollinger—Ellison syndrome:
IM: Adult: 50 mg every 68 hours or by slow intravenous injection, 50 mg diluted
to 20 ml and given over at least 2 minutes, may be repeated every 6—8 hours or
by intravenous infusion, 25 mg/hour for 2 hours, may be repeated every 6—8 hours
Prophylaxis of NSAID-induced duodenal ulcer: oral: Adult: 150 mg twice daily
Reflux oesophagitis: oral: Adult: 150 mg twice daily or 300 mg at night for up to 8
weeks, or if necessary 12 weeks (moderate to severe, 150 mg 4 times daily for up
to 12 weeks); long-term treatment of healed oesophagitis, 150 mg twice daily
Zollinger—Ellison syndrome: oral: Adult: 150 mg 3 times daily; up to 6 g daily in
divided doses has been used

Gastric acid reduction (prophylaxis of acid aspiration) in obstetrics: oral: Adult: 150 mg
at onset of labour, then every 6 hours; surgical procedures, IM or slow IV
injection: Adult: 50 mg 45-60 minutes before induction of anaesthesia
(intravenous injection diluted to 20 ml and given over at least 2 minutes), or
orally, 150 mg 2 hours before induction of anaesthesia, and also, when possible
on the preceding evening

Prophylaxis of stress ulceration: Adult: initial slow IV injection of 50 mg diluted to 20
ml and given over at least 2 minutes then by continuous IV infusion, 125-250
micrograms/kg per hour (may be followed by 150 mg twice daily by mouth when
oral feeding commences)

Storage: store injections between 4-30°C; and tablet between 15-30°C.

Prostaglandin

Misoprostol is a synthetic prostaglandin E; analogue used to inhibit gastric acid
secreation by a direct action on the parietal cells and also have mucosal
protectant property.

Misoprostol

Tablet, 100 mcg, 200 mcg, 400mcg, 800mcg

Indications: protection against NSAID associated gastric and duodenal
ulceration, medical termination of pregnancy of < 49 days in conjunction with
mifepristone.
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Cautions: renal impairment and elderly, inflammatory bowel disease (may
exacerbate intestinal inflamation and produce severe diarrhea); patients prone to
dehydration or in whom its consequence would be dangerous. Patients should
understand Misoprostol’s abortifacient properties and attendent risks, and that
the drug is intended only for their use for the specific condition for which it was
prescribed.

Drug interactions: oxytocin, diclofenac, phenylbutazone

Contraindications: pregnancy and allergy to prostaglandins.

Side effects: diarrhoea is the most common side effects; abdominal pain,
dyspepsia, flatulence, and nausea and vomiting, increased utrine contractility,
menorrhagia, viginal bleeding, and intermenustrual bleeding, skin rashes,
headache, dizziness, and constipation..

Dose and Administration:

Adult: Oral:

Prevention against NSAID associated duodenal ulcer: 800 mcg/day in four divided
doses, with meals and at bedtime. Where appropriate, NSAIDs should be taken
simultaneously.

Prevention against NSAID associated gastric ulcer: 200mcg twice daily with food and
the prescribed NSAID; increased to 200mcg three times daily (maximum 200
mcg 4 times daily) to correspond with the NSAID administration schedule or if
clinically indicated.

Note:-Taking with food or milk will lessen adverse effects such as loose stools,
diarrhea, and abdominal cramping.

Misoprostol therapy should be started at the onset of treatment with NSAIDs,
and continue for the duration of NSAIDs therapy. If required, antacids may be
administered before or after misoprostol for the relief of pain. However,
magnesium-containing antacids are not recommended since they may aggravate
misoprostol-induced diarrhea.

Storage: store at or below 25°C.

Proton pump inhibitors
The proton pump inhibitors, which include omeprazole, esomeprazole and

lansoprazole are the most potent suppressors of gastric acid secreation. They act
by irreversibly binding to and inhibiting the H"/K" ATPase enzyme of the
gastric parietal cell.

They are indicated for short-term management of peptic ulcer disease and
gastro-oesophageal reflux, long-term prevention of relapse of gastro-oesophageal
reflux disease (GORD), and as part of H. pylori eradication regimens. In
addition, omeprazole is registered for the treatment of Zollinger-Ellison
syndrome, and the treatment and prevention of NSAID-associated erosions

Esomeprazole

Tablet (f/c), 20mg, 40mg

Capsule, 20mg

Indications: see under dose and Administration.
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Cautions, Drug interactions, Contraindications, Side effects and Storage see
under omeprazole.

Dose and Administration: Adult: Oral:

E'rosive reflux oesophagitis: 40mg once daily for 4-8 weeks. Maintenance to prevent
relapse, 20mg once daily.

GORD (without oesophagitis): 20mg once daily for 4 weeks.

Eradication of H. pylori: esomeprazole 20mg plus amoxicillin 1g and
clarithromycin 500mg, all twice daily for 7 days.

Lansoprazole

Capsule, 15mg, 30mg

Tablet, 15mg, 30mg

Oral suspension (granule), 30mg/sachet

Indications: see under dose and administration.

Cautions, Drug interactions, Contraindications, Side effects and Storage see
under omeprazole. Contraindicated in liver impairment.

Dose and Administration: Adult: Oral:

30mg daily for 2-8 weeks depending on the condition

Prevention of GORD: 15mg daily for upto 1 year. No efficacy or safety data
available for therapy longer than 1 year.

Functional dyspepsia: 15mg daily for 2-4 weeks

Eradication of H. pylori: see under omeprazole

Heartburn and hyperacidity: 15mg daily for up to 14 days

Omeprazole

Capsule (enclosing e/c granules), 20 mg

Indications: management of gastric and duodenal ulcers, reflux oesophagitis
and Zollinger Ellison syndrome; also eradication of H. Pylori in combination
with appropriate antibiotics.

Cautions: pregnancy, lactating women, liver disease; porphyria.

Drug interactions: diazepam, warfarin, phenytoin, fluoxetin, propranolol,
indinavir, ketoconazole, and carbamazepine.

Contraindications: known hypersensitivity to the drug, exclude malignancy.
Side effects: diarrhoea, headache, skin rashes, nausea, vomiting, constipation,
flatulence and abdominal pain, pruritus, urticaria, dizziness,

Dose and Administration: Oral:

Adult:

Active duodenal ulcer: 20mg/day for 4-8 weeks.

Gastric ulcers: 40mg/day for 4-8 weeks.

NSAID-associated erosions: 20mg daily for 4-8 weeks. Prevention, 20mg daily.
Eradication of H.pylori: 20mg twice daily or 40 mg once daily for 7-14 days in
combination with appropriate antibiotics (clarithromycin 500 mg twice daily,
amoxicillin 1 g twice daily, or as an alternative amoxicillin 1 g twice daily, metronidazole
500 mg (or tinidazole 500mg) twice daily).
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Zollinger-Ellison syndrome: initially 60mg once daily; dosage range 20-
120mg/day, with doses over 80mg given in 2 divided doses.

Child: Severe ulcerative reflux oesophagitis: 10-20kg, 10mg once daily, increased to
20mg daily if necessary; over 20kg, 20mg once daily, increased to 40mg daily if
necessary.

Note:-Taking the medication at least 1 hour before a meal will have maximum
benefit.

Storage: store at room temperature.

Bismuth compounds

Bismuth compounds have been used for their antacid action and for their mildly
astringent action in various gastro-intestinal disorders, including diarrhoea and
dyspepsia.

Tripotassium dicitratobismuthate and the subsalicylate formulations are active
against H. Pylori and commonly used as part of a multi drug regimen for H. Pylori
eradication to reduce the risk of duodenal ulcer recurrence.

Excessive or prolonged use may lead to bismuth accumulation and toxicity,
including renal failure, liver damage, and encephalopathy.
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Bismuth subsalicylate

Liquid, 262 mg/15ml

Tablet, 300 mg

Indications: as part of a multidrug regimen for H.pylori eradication to reduce
the risk of duodenal ulcer recurrence.

Cautions: patients taking asprin, children < 3 years of age and those with viral
illness.

Drug interactions: warfarin, aspirin, hypoglycemics, tetracyclines and
uricosurics.

Contraindications: hypersensitivity to the drug, severe GI bleeding, history of
coagulopathy, pregnancy (3™ trimester), renal impairment.

Side effects: anxiety, confusion, headache, discoloration of the tongue, grayish
black stools, hearing loss, tinnitus, nausea and vomiting.

Dose and Administration: Adult: Oral: 524mg four times/day with meals and
at bedtime; requires combination therapy.

Storage: store in airtight containers and protect from light.

Tripotassium Dicitratobismuthate

Liquid, 120 mg/5ml

Tablet, 120 mg

Indications: used as a mucosal protectant for the treatment of peptic ulcer
disease; active against Helicobacter pylori and has been used as triple therapy
(with metronidazole and either tetracycline or amoxicillin) to eradicate this
organism and therby prevent relapse of duodenal ulcer.

Cautions, Drug interactions, Contraindications, Side effects and Storage see
under bismuth subsalicylate.

Dose and Administration: Adult: Oral:

Gastric and Duodenal ulceration: 240mg twice daily or 120mg four times daily
before meals for 4 weeks, extended to 8 weeks if necessary.

When used as part of triple therapy 120mg 4 times daily for 2 weeks.
Storage: store in airtight containers and protect from light.

Sucralfate

Sucralfate, a sucrose hydrogen sulphate aluminium complex, is a mucosal
protective agent. It has a local protective action on the ulcer base, without the
side-effects that may occur with other systemic agents. In the stomach a paste-
like gel is formed from a reaction with HCI, which adheres to the base of ulcer
craters (both in the stomach and duodenum), protecting ulcer epithelium from
ulcerogenic substances such as gastric acid, pepsin and bile. It also directly
adsorbs bile and pepsin. Sucralfate requires a strict, frequent administration
dosage regimen which may produce problems with compliance, but if used
correctly, its efficacy compares favourably with that of other ulcer-healing
agents.

Sucralfate



| Drugs acting on the Gastrointestinal System 13

Tablet, 1 g

Indications: for treatment of gastric and duodenal ulcers, chronic gastritis and
reflux oesophagitis.

Caution: renal impairment.

Drug interactions: other antacids, tetracyclines, phenytoin, oral anticoagulants,
digoxin, cimetidine.

Contraindications: hypersensitivity of the drug.

Side effects: constipation, diarrhoea, nausea, abdominal discomfort and
indigestion.

Dose and Administration: Adult: Oral: 1g 4 times daily, 1 hour before meals
and at bedtime. In duodenal uicer, 2g twice daily has also been shown to be
effective. Maintenance 1g twice daily, half an hour before morning and evening
meals.

Storage: store at room tempertature.

1.3. Antispasmodics/spasmolytic Analgesics

The Smooth muscle relaxant properties of antimuscarinic (formerly termed
'anticholinergics’) and other antispasmodic drugs (e.g. Camylofin
Hydrochloride) may be useful in some forms of dyspepsia, in irritable bowl
syndrome and in diverticular disease. Other indications of antimuscarinic drugs
include arrhythmias, asthma and airways disease, motion sickness,
parkinsonism, urinary incontinence, mydriasis and cycloplegia, premedication
and as an antidote to organophosphorous poisoning.

Antimuscarinics that are used for gastro-intestinal smooth muscle spasm include
the tertiary amines Atropine sulphate and Hyoscine (Scopolamine)
Hydrobromide and the quaternary ammonium compounds Hyoscine
(Scopolamine) Butylbromide and Propantheline Bromide.

Antimuscarinics are commercially available in combination with
Phenothiazines, or benzodiazepines or other anxiolytics (e.g. chlordiazepoxide
+ clidinium Bromide) for the benefit of its supportive role in patients with
irritable bowel syndrome who respond to sedatives or in some patients with
peptic ulcer disease.

The side effects frequently associated with the use of antimuscarinics include
xerostoma (dry mouth), blurred vission, cycloplegia, mydriasis, photophobia,
anhidrosis, urinary hesitancy and retention, tachycardia, palpitation, and
constipation. Side effects that occur occasionally include confusion (particularly
in elderly), nausea, vomiting and giddiness.

Antimuscarinics should be used with caution in geriatric-patients, and children,
and also in patients with hyperthyroidism, hepatic or renal disease, or
hypertension, tachyarrhythmias, congestive heart failure, or coronary artery
disease; autonomic neuropathy, gastro-esophageal reflux, known or suspected
GI infections, diarrhea and mild to moderate ulcerative colitis, and in patients
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who may be exposed to elevated environmental temperatures or in patients who
are febrile.

The drugs are contraindicated in patients with severe ulcerative colitis,
obstructive disease of the GI tract, paralytic ileus, or intestinal atony, prostatic
enlargement, known hypersensitivity to the drugs, angle-closure glaucoma,
obstructive uropathy (caution for patients with partial obstructive uropathy) and
myasthenia gravis (unless the antimuscarinic is used to reduce adverse
muscarinic effects of an anticholinesterase agent).

The effect of antimuscarinic agents may be enhanced by the concomitant
administration of other drugs with antimuscarinic properties, such as
amantadine, some antimuscarinic, butyrophenones and phenothiazine, and
tricyclic antidepressants. The reduction in gastric motility caused by
antimuscarinic agents may affect the absorption of other drugs.

Atropine Sulphate

Injection, 1 mg/ml in Iml ampoule

Indications: dyspepsia, irritable bowel syndrome, diverticular disease;
premedication; mydriasis and cycloplegia; poisoning (section 17); see also notes
above.

Cautions, Drug interactions, Contraindications, Side effects; See notes above
Dose and Administration:

Adult: IM, S.C., I.V: 0.4 - 0.6 mg every four to six hours.

Child: SC: 0.01 mg/kg of body weight, not to exceed 0.4 mg, every four to six
hours.

Storage: at room temperature, protect from freezing.

Chlordiazepoxide + Clidinium Bromide

Tablet, 5 mg + 2.5 mg

Indications: used in the treatment of functional disturbances of GI motility such
as irritable bowel syndrome, see also notes above.

Cautions, Drug interactions, Contraindications, Side effects - see notes above
The precautions and contraindications associated with chlordiazepoxide must
be considered (see section 4.2).

Dose and Administrations: Adult: Oral: one or two tablets 3 or 4 times daily
(i.e. 2.5 or 5 mg of Clidinium bromide 3 or 4 times a day)

Storage: store at room temperature in a tight, light resistant container.

Drotaverine
Tablet, 40 mg
Indications: smooth muscle spasm in connection with biliary tract diseases:
cholecystolithiasis, cholangiolithiasis, cholecystitis, pericholecystitis, cholangitis,
and papillitis.
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Smooth muscle spasm in connection with urinary tract diseases: nephrolithiasis,
ureterolithiasis, pyelitis, cystitis, and cramp of urinary bladder.

Cautions: hypotension, people with lactase insufficiency, galactosaemia.

Drug interactions: phosphodiesterase inhibitors like papverine decrease the
antiparkinsonian effect of levodopa.

Contraindications: hypersensitivity reactions; severe hepatic, renal and cardiac
insufficiency; children < 1 year of age.

Side effects: gastrointestinal disorders (nausea, constipation); nervous system
disorders (headache, dizziness, insomnia); cardiovascular disorders (palpitation,
hypotension).

Dose and Administration:

Adult: the usual average daily dose is 120-240 mg/day (in 2-3 divided doses).
Child > 1 year old: 40-120 mg/day divided in 2 to 3 doses between 1 and 6
years. 80-200 mg/day divided in 2 to 5 doses over 6 years.

Storage: store at a temperature not exceeding 25 °C.

Hyoscine (scopolamine) Hydrobromide

Tablet, 0.6 mg

Injection, 0.4 mg/ml, 0.6 mg/ml in Iml ampoule

Indications: prevention and control of motion sickness, and also used as an
adjunct to anesthesia to inhibit salivation and excessive respiratory secretions
and to produce sedative and amnesia; see also notes above. Not indicated for
peptic ulcer.

Note: - Hyoscine Butylbromide is preferable to Hyoscine hydrobromide in the
relief of visceral spasms of the gastro-intestinal tract and pain associated with
other smooth muscle spasm. (See below)

Cautions, Contraindications, Side effects; see notes above

Drug interactions: CNS depression - producing medications; see notes above.
Dose and Administration:

Adult: Oral: 0.3 mg 30 minutes before a journey to prevent motion sickness
then 0.3 mg every 6 hours if required up to a maximum of 3 doses in 24 hours;
IM, IV, or SC, 0.3 to 0.6 mg; if necessary, the dose may be repeated 3 or 4 times
daily.

Child: Oral: aged 4 to 10 years, 75 to 150 microgram and those over 10 years,
150 to 300 microgram; IM, IV, or SC, 0.006 mg/Kg

Storage: store in a light - resistant container at room temperature. Protect from
freezing.

Hyoscine (Scopolamine) Butylbromide

Tablet, 10mg

Drops, 5mg/5ml

Injection, 20mg/ml

Indications: symptomatic relief of visceral spasms of the gastro-intestinal tract,
painful spasm of the biliary and genito-urinary system.

Cautions, Contraindications, Side effect, Storage; see notes above
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Drug interactions: CNS depressants see also notes above.

Dose and Administrations:

Adult: Oral: 20mg four times daily; IM or IV, 20 mg repeated after 30 minutes if
necessary.

Child: Oral: 6-12 years, 10mg 3 times daily; parenteral use not recommended.
Storage: at room temperature, in a well-closed container.

Propantheline Bromide

Tablet, 15 mg, 30 mg

Indications: adjunctive treatment of peptic ulcer, irritable bowel syndrome,
pancreatitis, ureteral and urinary bladder spasm; reduce duodenal motility
during diagnostic radiologic procedure.

Cautions, Drug interactions, Contraindications, Side effects, and Storage;
see notes above.

Dose and Administration: Oral:

Antisecretory:

Adult: 15 mg 3 times/day before meals or food and 30mg at bedtime

Child: 1-2 mg/kg/day in 3-4 divided doses

Elderly: 7.5 mg 3 times/day before meals and at bedtime

Antispasmodic:

Adult: 15mg 3 times/day before meals or food and 30mg at bedtime

Child: 2-3mg/kg/day in divided doses every 4-6 hours and at bedtime

Storage: at room temperature in a well closed container.

1.4. Antiemetics

Antiemetics are a diverse group of drugs used to treat or prevent nausea and
vomiting, including that associated with cancer therapy, anaesthesia and
surgery, and motion sickness.

Antiemetics described here include: the dopamine antagonists metoclopramide
and chlorpromazine hydrochloride; antihistamines such as Dimenhydrinate,
Meclizine Hydrochloride and Promethazine Hydrochloride; and the
Phenothiazine thiethylperazine maleate.

The choice of drug depends partly on the cause of nausea and vomiting. For
example, hyoscine (see section 1.3.) or antihistamines are used in motion
sickness where as dopamine antagonists, which act selectively on the
chemoreceptor trigger zone, are ineffective for the treatment of motion sickness.
Conversely, nausea and vomiting associated with cancer chemotherapy is often
hard to control and special regimens have been devised including the use of
metoclopramide in high doses and more recently 5 HT; antagonist
ondanesetron.

The antihistamines may be slightly less effective than hyoscine against motion
sickness but are often tolerated.
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There is no evidence that any one antihistamine is superior to another but their
duration of action and incidence of adverse effects (drowsiness, and
antimuscarinic effects) differ. For example Dimenhydrinate causes drowsiness
more frequently; Meclizine has a longer duration of action than scopolamine
and most other antihistamines. If a sedative effect is desired promethazine is
useful.

A popular choice of antiemetic is metoclopramide which is effective against
nausea and vomiting following surgery and chemotherapy. It is also effective
against radiation - induced nausea and vomiting. Combining metoclopramide
with corticosteroids (such as Dexamethasone) can improve its antiemetic effect
in chemotherapy-induced nausea and vomiting. Metoclopramide may cause
acute dystonic reactions with facial and skeletal muscle spasms and oculogyric
crises. These reactions are most common in the young (especially girls and
young women) and the elderly; they occur shortly after the start of treatment
and subside with in 24 hours of drug withdrawal.

Antiemetics are unnecessarily and some times harmful when the cause can be
treated, e.g. as in diabetic ketoacidosis, or in excessive digoxin or antiepileptic
dosage.

Pregnancy induced nausea and vomiting or “morning sickness” is common in
the first trimester, but generally does not require drug therapy. Dietary
modification such as taking of small frequent carbohydrate meals often helps. A
few pregnant women may require a short-term promethazine treatment.

Chlorpromazine Hydrochloride

Tablet, 25 mg, 100 mg

Syrup, 25 mg/5 ml

Drop, 25 mg/ml

Injection, 25 mg/ml in 1 and 2 ml ampoules

Indications: For the prevention and control of severe nausea and vomiting,
other indications (see section 4.2)

Note: It should not be used for motion sickness

Cautions, Drug interactions, Contraindications, and Side effects; see section
4.2 under chlorpromazine

Dose and Administration:

Adult: Oral: 12.5 -25mg every 4 — 6 hours, as necessary.

Slow, deep I.M: 25 mg as a single dose, the dosage being increased to 25 — 50mg
every 3 — 4 hours until vomiting stops; it is then given orally if necessary.

Child (6 month and over): Oral or slow, deep I.M: 0.55mg/kg every 6 — 8 hour as
necessary.

Note: Patients should remain lying down for at least 30 minutes after injection.
Storage: at room temperature. Protect from light and freezing. Do not use if
solution is markedly discolored or if a precipitate is present.
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Dimenhydrinate

Tablet, 50 mg

Indications: prevention and treatment of nausea, vomiting and/or vertigo
associated with motion sickness; see also notes above.

Cautions: as for meclizine Hydrochloride; also pregnant and nursing mothers.
Drug interactions: as for meclizine Hydrochloride; ototoxic drugs such as
aminoglycoside antibiotics (dimenhydrinate may mask the early symptoms of
ototoxicity)

Side effects: as for meclizine Hydrochloride; also, tinnitus.

Dose and Administration:

Adult: Oral, 50 to 100 mg every four to six hours.

Child: Oral, 6-12 Years of age, 25 to 50 mg every six to eight hours as needed,
not to exceed 150 mg per day; 2-6 years of age, 12.5 to 25 mg every six to eight
hours as needed, not to exceed 75 mg per day.

Note: Oral dosage forms used for motion sickness should be taken 30 minutes
before motion

Storage: at room temperature, in a well-closed container.

Meclizine Hydrochloride

Tablet, 12.5 mg, 25 mg

Indications: prevention and treatment of nausea, vomiting and/or vertigo
associated with motion sickness; see also notes above.

Cautions: warn the patients not to perform hazardous activities requiring
mental alertness or physical condition; patients with angle closure glaucoma or
prostatic hypertrophy bladder neck obstruction, coma, Jaundice; use with
caution in hot weather, and during exercise. Elderly may be at risk for
anticholinergic side effects

Drug interactions: alcohol, CNS depressants including barbiturates,
tranquillizers, drugs with anti cholinergic effects including tricyclic
antidepressants.

Contraindications: hypersensitive to the drug, pregnant women, children
younger than 12 years of age.

Side effects: drowsiness, fatigue and rarely blurred vision, dryness of mouth,
nose and throat, palpitations, thicknening of bronchial secretions, increase
appetite, weight gain, arthralgia, and pharyngitis.

Dose and Administration:

Adult and Child (>12 years of age):

Motion sickness (prophylaxis and treatment): Oral: 25 to 50 mg one hours before
travel. Dose may be repeated every twenty-four hours as needed.

Vertigo (prophylaxis and treatment): Oral: 25 to 100 mg a day as needed; in divided
doses.
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Storage: at room temperature, in a well - closed container.

Metoclopramide Hydrochloride

Tablet, 10 mg

Syrup, 5mg/5ml

Drop, 0.2 mg/drop

Injection, 5 mg/ml in 2 mi ampoule

Indications: nausea and vomiting in gastrointestinal disorders and treatment
with cytotoxics or radiotherapy; gastro-oesophageal reflux; gastroparesis;
premedication and postoperatively; aid to gastrointestinal intubation; nausea
and vomiting in migraine .

Cautions: elderly, children and young patients are at increased risk of
extrapyramidal reactions; hepatic and renal impairment; may mask underlying
disorders such as cerebral irritation, avoid for 3 - 4 days after gastrointestinal
surgery; pregnancy; breast feeding; parkinson disease; depression; porphyria;
patients should be warned that the drug may impair their ability to perform
activities requiring mental alertness or physical coordination.

Drug interactions: alcohol, barbiturates, CNS depressants; phenothiazines and
butyrophenones, lithium, antidepressants, antiepileptics, and
sympathomimetics; antimuscarinic agents and opioid analgesics; digoxin,
aspirin or paracetamol, suxamethonium, bromocriptine.

Contraindications: epilepsy; gastrointestinal hemorrhage, mechanical
obstruction or perforation; pheochromocytoma; hypersensitivity to the drug.
Side effects: extrapyramidal symptoms (especially in children and young
adults), tardive dyskinesia on prolonged use; hyperprolactinaemia; drowsiness,
restlessness, dizziness, headache, diarrhoea, depression, hypotension and
hypertension; rarely, neuroleptic malignant syndrome; cardiac conduction
abnormalities following IV administration.

Dose and Administration:

Nausea and vomiting, gastro-oesophageal reflux, gastroparesis:

Adult: Oral or IM, or slow IV injection: 10 mg 3 times daily; young Adult: 15 - 19
years (under 60 Kg) 5 mg 3 times daily;

Child: Oral, or IM, or slow IV injection: up to 1 year (up to 10 Kg) 1 mg twice
daily, 1 -3 years (10-14 Kg) 1 mg 2 - 3 times daily, 3 - 5 years (15 - 19 Kg) 2 mg
2 - 3 times daily, 5 - 9 years (20-28 Kg.) 2.5 mg 3 times daily, 9 - 14 years (30 Kg
and over) 5 mg 3 times daily. (Usual maximum 500 micrograms/Kg daily,
particularly for children and young adults)

Pre-medication: Adult, by slow L V., 10 mg as a single dose.

Aid to gastrointestinal intubation, Orally, or IM or by Slow intravenous injection:
Adult: 10 - 20 mg as a single dose 5 - 10 minutes before examination; Young
Adult (15 - 19 years) 10mg; Child under 3 years 1 mg, 3 - 5 years 2 mg, 5 - 9
years 2.5 mg, 9 - 14 years 5 mg.

Storage: at room temperature, protect from light.

Promethazine Hydrochloride
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Tablets, 10 mg, 25 mg

Suppository, 25 mg, 50 mg

Elixir, 5mg/5 ml.

Injection, 25 mg/ml in 1 ml and 2 ml ampoules

Indications: control of nausea, vomiting, and vertigo of various cause, as a
sedative and hypnotic, and as a common ingredient of cough and cold
preparations; also see notes above.

Cautions: see under Meclizine Hydrochloride, intravenous injection of
promethazine hydrochloride must be given slowly and extreme care must be
taken; should not be given by subcutaneous injection, avoid in porphyria.

Drug interactions: see wunder Meclizine hydrochloride; epinephrine,
extrapyramidal reaction causing medications, levodopa, metrizamide and
monoamine oxidase (MAQ) inhibitors including furazolidone, procarbazine,
and selegiline.

Contraindications: patients who have exhibited hypersensitivity to the drug;
also in those who have received large doses of CNS depressants and/or in those
who are comatose, in epileptic seizures.

Side effects: see under Meclizine Hydrochloride, and blood dyscrasias, sedative
effect is more pronounced.

Dose and Administration:

Antiemetic: Oral.

Adult: 25 mg initially, then 10 to 25 mg every 4 - 6 hours as needed.

Note: For motion sickness, the initial 25 mg dose should be taken one half to one
hour before travel, and the dose repeated 8 - 12 hours later, if necessary.

Child (>2 years of age): 0.25 to 0.5 mg per Kg of body weight every 4 to 6 hours
or 10 to 25 mg every four to six hours as needed.

IMorIV:

Adult: 12.5 to 25 mg every 4 hours as needed.

Child (> 2 years of age): 0.25 to 0.5 mg per Kg of body weight every 4 to 6
hours as needed.

Rectal:

Adult: 25mg initially, then 12.5 to 25mg every 4 to 6 hours as needed.

Child (> 2 years of age): 0.25 to 0.5mg per kg of body weight, or 12.5 to 25mg
every 4 to 6 hours as needed.

Antivertigo agent: Oral:

Adult: 25mg 2 times a day as needed.

Child (> 2 years of age): 0.5mg to 1mg per kg of body weight or 10 to 25mg 2
times a day as needed.

Rectal:

Adult: 25mg 2 times a day as needed.

Child (> 2 years of age): 0.5mg per kg of body weight, or 12.5 to 25mg 2 times a
day as needed.

Storage: Suppositories: store between 2 and 8°, in a tight, light -resistant
container.Tablet & Injection - at room temperature protect from light and from
freezing.
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Thiethylperazine Maleate

Tablet, 6.5 mg

Suppository, 6.5 mg

Injection, 6.5 mg 1 ml in 1 ml ampoule

Indications: for the control of nausea and vomiting associated with surgical
procedures and cancer therapy.

Cautions, Drug interactions, Contraindications, and Side effects; as for
Meclizine Hydrochloride

Dose and Administration:

Adult: Oral, Rectal, IM, 10mg 1-3 times a day.

Child: Safety and efficacy has not been established

Storage: protect from light. It should be stored in tight, light-resistant container
at room temperature.

1.5. Cathartics and Laxative

Laxatives (purgatives or cathartics) promote defaecation and are used in the
treatment of constipation and for bowel evacuation before investigational
procedures, such as endoscopy or radiological examination, or before surgery.

Laxatives are usually subdivided into several categories including the bulk
forming laxatives such as cellulose derivatives, psyllium preparations; stimulant
laxatives (contact laxatives) that include antraquinone-containing agents such as
senna and cascara, diphenylmethane derivatives such as bisacodyl and also
other miscellaneous agent such as castor oil, osmotic laxatives such as glycerin,
lactulose and the saline laxative such as magnesium sulphate are also included
in this group; faecal softeners (emollient laxatives) include sodium salt of
docusate and the lubricant laxative liquid paraffin.

Bulk forming laxatives relieve constipation by causing retention of fluid and an
increase in faecal mass resulting in stimulation of peristalsis; the full effect may
take some days to develop and patients should be told this. They are of
particular value in those with small hard stools, but should not be required
unless fiber cannot be increased in the diet. They are useful in the management
of patients with colostomy, ileostomy, haemarrhoids and fissure, chronic
diarrhoea associated with diverticular disease, irritable bowel syndrome and as
adjuncts in ulcerative colitis. Owing to their hydrophilic nature, bulk laxatives
may also be used to control acute diarrhoea and to regulate the consistency of
effluent in colostomy patients. Adequate fluid intake must be maintained to
avoid intestinal obstruction. Unprocessed wheat bran taken with food or fruit
juice, is a most effective bulk forming preparation. Methylcellulose is useful in
patients who cannot tolerate bran. Methylcellulose also acts as a faecal softener.
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Stimulant laxatives which increase intestinal motility and often cause abdominal
cramp; they should be avoided in intestinal obstruction. Prolonged use of
stimulant laxatives can precipitate the onset of an atonic non-functioning colon
and hypokalaemia; however, prolonged use may be justifiable in some
circumstances. Glycerin suppositories act as a rectal stimulant by virtue of the
mildly irritant action of glycerin. Powerful stimulants such as cascara and castor
oil are obsolete. Docusate sodium probably acts both as a stimulant and as a
softening agent. This group of laxatives is most commonly associated with
abuse. In general, use of stimulant laxatives should be avoided in children
younger than 6-10 years of age unless prescribed by physician.

Faecal softeners such as liquid paraffin, which is the classical lubricant, lubricate
and soften impacted faeces. Bulk laxatives and non-ionic surfactant 'wetting'
agents e.g. docusate sodium also have softening properties. Such drugs are
useful for oral administration in the management of haemorrhoids and anal
fissures.

Osmotic laxatives act by retaining fluid in the bowel by osmosis or by changing
the pattern of water distribution in the faeces. Saline purgatives such as
magnesium salts are useful where rapid bowel evacuation is required. Lactulose
is a semi-synthetic disaccharide, which is not absorbed from the gastrointestinal
tract. It produces osmotic diarrhoea of low faecal PH, and discourages the
proliferation of ammonia producing organisms. It is therefore useful in the
treatment of hepatic encephalopathy.

Bulk-forming laxatives, stool softeners, or miniral oil are preferred to other
laxatives in patients with conditions in which straining at defecation should be
avoided (e.g. myocardial infarction, vascular diseases, diseases of the anus or
rectum, hernias, recent rectal surgery). Oral stool softeners or mineral oil are
preferred to bulk-forming laxatives to ease evacuation of feces in patients with
constipation associated with hard, dry stools. Many clinicians consider the stool
softeners to be the treatment of choice in childhood constipation associated with
hard, dry stools and to be safer and more efficacious than mineral oil for
conditions in which straining at defecation is to be avoided.

Bulk-forming and stimulant laxatives have been used to treat constipation that
occurs following prolonged bed rest or hospitalization.

Saline laxatives have been used to eliminate parasites and toxic anthelmintics
prior to and/or after therapy with some anthelmintics. However, most clinicians
agree that with the newer anthelmintics use of laxatives to eliminate parasites or
the anthelmintic is not necessary, may complicate identification of the parasite,
and may be harmful to the patient.

Bisacodyl
Tablet, 5 mg
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Suppository 5 mg, 10 mg

Indications: constipation and for bowel evacuation.

Cautions: inflammatory bowel disease, the suppositories should be used with
caution in patients with rectal fissures or ulcerated haemorrhoids; it should be
preferably avoided in children. See also notes above.

Contraindications: appendicitis, rectal bleeding, congestive heart failure,
hypertension, diabetes mellitus, Intestinal obstruction or undiagnosed
abdominal symptoms. See also notes above.

Side effects: abdominal discomfort (such as colic or cramp); gripping (tablets);
local irritation (suppositories). Diarrhoa with excessive loss of water and
electrolytes may occur on prolonged use. See also notes above.

Dose and Administration:

Oral: Adult and Child (>12 years): 1-3 tablets daily as a single dose. Child (> 3
years): 1-2 tablets or 0.3 mg/kg daily as a single dose.

Rectal: Adult and Child (>12 years): 10mg daily as a single dose.

Child 2-11 years: 5-10mg daily given as a single dose.

Child (< 2 years of age): S5mg daily as a single dose.

Note: - It is usually effective within 6 to 12 hours following oral administration
and within 15 to 60 minutes following rectal administration. Oral bisacodyl
should be administered the evening before a morning bowl-movement is desired.
Swallow the enteric-coated bisacodyl whole and not crushed to avoid gastric
irritation. Take each dose with a full glass of water or other liquid. Rectal
bisacodyl suppositories and enemas may be administered at the time a bowl
movement is desired.

Storage: at room temperature in a well-closed container.

Cascara Sagrada

Tablet, 125 mg

Indications : constipation

Cautions: care should be taken in patients with inflammatory bowel disease
prolonged use should be avoided, it should be preferably avoided in children;
avoid habitual use; See also notes above.

Contraindications: see notes under bisacodyl

Side effects: mild abdominal discomfort, diarrhoea (prolonged use), reversible
melanosis coli, the urine may be coloured yellowish brown or red and also see
notes above.

Dose and Administrations:

Adult and Child (10 years and over): 0.3 - 1g, usually at bedtime.

A laxative effect usually occur 6 to 8 hours after administration. As discussed
above such laxatives have a limited role in the management of constipation.
Storage: at room temperature, in airtight container. Protect from light.

Castor oil
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Liquid, 30ml

Indications: to facilitate defecation in geriatric patients with diminished colonic
motor response; constipation occurring secondary to idiopathic slowing of
transit time, to constipating drugs or to irritable bowel or spastic colon
syndrome; neurologic constipation and to empty the bowel prior to surgery or
radiologic proctoscopic or sigmoidoscopic procedure.

Cautions: avoid prolonged use, and use in children up to six years of age;
elderly patient.

Drug interactions: avoid concomitant use of castor oil with potassium sparing
diuretics, potassium supplements.

Contraindications: pregnancy, acute abdominal pain, nausea, vomiting or other
symptoms of appendicitis or undiagnosed abdominal pain, intestinal
obstruction.

Side effects: abdominal discomfort, nausea, mild cramp, gripping or faintness,
excessive irritation of the colon, violent purgation.

Dose and Administation:

Oral: Constipation: Adult: 15 ml daily; Child (< 2 years) - 1-5 ml daily, (> 2
years) - 5 - 15 ml daily.

For total colonic evacuation prior to surgery or radiologic sigmoidoscopic or
proctoscopic procedure administered as a single dose about 16 hours before the
procedures.

Adult and Child (>12 years): 15 - 60 ml; Child, 2 - 11 years: 5 -15 ml; (< 2
years): 1 - 5 ml.

Note: Drink increased fluid. Take each dose with a full glass of water or other
liquid.

Storage: at room temperature in a tight container and in dry place. Protect from
freezing.

Dioctyl sodium Sulphosuccinate (Docusate Sodium)

Tablet, 50 mg, 100 mg

Syrup, 4 mg/ml

Indications: constipation and as an adjunct in abdominal radiological
procedure; prophylactically in patients who should not strain during defecation,
such as those with an episiotamy wounds, painful thrombosed hemorrhoids
fissures or perianal abscesses, body wall and diaphragmatic hernias, anorectal
stenosis, or postmyocardial infarction.

Cautions: do not give with liquid paraffin.

Drug interactions: potassium sparing diuretics, potassium supplement,
danthrol, mineral oil, phenolphthalein, aspirin.

Contraindications: symptoms of appendicitis, undiagnosed rectal bleeding,
congestive heart failure, hypertension, intestinal obstruction, sensitivity to
docusate.

Side effects: undetermined allergies (skin rash), stomach and/or

intestinal cramping.
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Dose and Administration: Oral: Adult: up to 500 mg daily in divided doses;
Child over 6 months: 12.5 mg 3 times, daily; 2 — 12 years: 12.5 — 25 mg 3 times
daily (use pediatric oral solution only).

Note: Take each dose with a full glass of water or other liquid.

Storage: at room temperature, in a dry place and in a tight container.

Glycerin (Glycerol)

Suppository, 1g, 1.346¢g,2g, 2.76 ¢

Indications: constipation, especially in children; see also notes above.

Cautions: avoid habitual use.

Contraindications: as for bisacodyl

Side effects: rectal discomfort such as irritation, burning and pain may occur
rarely.

Dose and Administration: Rectal: Adult: 2 — 4g suppository; Child: 2g
suppository; Infant: 1g suppository.

The suppositories should be moistened with water before insertion.

Storage: In a cool place, in airtight containers.

Lactulose

Enema

Syrup

Indications: constipation (may take up to 48 hours to act); hepatic
encephalopathy (portal systemic encephalopathy).

Cautions: lactose intolerance, diabetic patients (presence of some free galactose
and lactose)

Contraindications: as for bisacodyl; galactosaemia, intestinal obstruction,
hypersensitivity to lactulose.

Side effects: flatulence, cramps, and abdominal discomfort, nausea & vomiting.

Dose and Administration: Adult: Constipation: Oral: Initially 10-20g (15-30ml)
daily in a single or 2 divided doses; increased up to 40g (60ml) daily if necessary.
Maintenance 7-10g (10-15ml) daily.

Hepatic encephalopathy: Oral: initially 60-100g (90-150ml) daily in 3-4 divided
doses; doses should be adjusted after 1-2 days to produce 2-3 soft stools daily, or
to keep the PH of the stool at about 5.

Child: Constipation: Oral: under 1 year, 2.5ml; 1-5 year, 5ml; 6-12 years, 10ml
twice daily, gradually reduced.

Storage: in airtight container preferably at a temperature between 2°c and 30°.

Liquid parafin, Heavy

Indication: constipation associated with stricture of colon.

Cautions: avoid prolonged use and caution should be taken in children,
pregnant women, elderly patients; caution is also recommended with bedridden
patients who may develop lipid pneumonia from aspiration of miniral oil.

Drug interactions: avoid concomitant administration of the oil with fat
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soluble vitamins (A,D,EK), carotene, oral contraceptive, cumarine and
indandione derivative anticoagulants.

Contraindications: as for bisacodyl; also colostomy, ilestomy.

Side effects: seepage of mineral oil that may cause soiling of the skin and
clothing, anal irritation, pruritis, impair normal rectal reflex mechanism,
granulomatous reaction caused by absorption of small quantities of liquid
paraffin, lipoid pneumonia.

Dose and Administration: Oral: 5-20ml, when required.

Storage: at room temperature and protect from freezing.

Magnesium sulphate

Crystal

Indications: rapid bowel evacuation in preparations for rectal and bowel
examination, and selective colon surgery; to hasten excretion of poisonous
substances, except acids or alkalis, from the G.I.T.

Cautions: care should be taken in patients with renal impairment, hepatic
impairment, in elderly and debilitated patients.

Drug interactions: coumarin or indandione derivative anticoagulants, digitalis
glycoside, chlorpromazine, sodium polystyrene sulfonate, and tetracycline.
Contraindications: as for bisacody; acute GI conditions, colostomy, ileostomy,
(increased risk of electrolyte or fluid imbalance); dehydaration, renal
impairment.

Side effects: colic, cramping, diarrhea, gas formation, increased thirst,
electrolyte imbalance (confusion, irregular heart beat, muscle cramp, unusual
tiredness or weakness).

Dose and Administration: Oral: Adult: 5 — 10 gm in a tumberful of water
preferably before breakfast (for rapid bowel evacuation).

Child: older than 6 years of age 5 — 10 gms dissolved in 120 ml of water.

Note: take each dose with a full glass of water. Dissolve or mix in water or
other liquid before taking.

Storage: at room temperature in a well-closed container.

Methyl Cellulose

Tablet, 500 mg

Indications: see note above, adjunct in obesity.

Cautions: see notes above: adequate fluid intake should be maintained to avoid
intestinal obstruction- it may be necessary to supervise elderly or debilitated
patients or those with intestinal narrowing or decreased motility.
Contraindications: dysphagia, difficulty in swallowing, intestinal obstruction,
colonic atony, faecal impaction, and infective bowel disease; see also under
bisacodyl.

Side effects: flatulence, abdominal distensions, gastro-intestinal obstruction or
impaction, hypersensitivity reactions reported.

Dose and Administration:
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Adult and Child 12 and older: up to 6 g daily given in divided doses of 0.43 - 3
g per dose.

Child 6 - 11 years of age - up to 3g daily given in divided dose of 0.45-1 .5 ¢g
per dose.

Storage: at room temperature in a well-closed container.

Psyllium

Powder

Indications: Constipation, especially in diverticular disease and irritable bowel
syndrome, and when excessive straining at stoolmust be avoided.

Cautions: avoid prolonged use; adequate fluid should be taken to avoid
intestinal obstruction. Caution on dispensing the powder to avoid sensitization
to air born particles of psyllium

Drug interactions: tetracyclines.

Contraindications: see under bisacodyl; pre-existing faecal impaction, intestinal
obstruction or colonic atony.

Side effects: hypersensitivity reactions; esophageal blockage or intestinal
impaction.

Dose and Administration: Oral: Adult and Child (12 years and older): 30gm
given daily in divided doses of 2.5 - 7.5gm per dose; Children 6-11 years old -
15gm daily given in divided doses of 2.5-3.75gm per dose.

Storage: at room temperature in a tight container and in a dry place.

Senna

Tablet (total sennosides), 7.5 mg

Indication: constipation and bowel evacuation.

Cautions, Contraindications: see under Cascara Sagrada

Side effects: see notes above.

Dose and Administrations: Oral:

Adult: 15 - 30 mg, as a single dose at bedtime.

Child (over 6 years of age), one half of the adult dose, and those aged 2 to 6
years are quarter the adult dose.

Note: - It is usually effective with in 6 to 12 hours.

Storage: at room temperature in a dry place. Protect from freezing

1.6. Agents used in Diarrhoea

Antidiarrhoeal agents are used as adjuncts in the symptomatic treatment of
diarrhea, although the main aim in the management of acute diarrhoea is the
correction of fluid and electrolyte depletion with rehydration therapy; this is
especially important in infants and young children and antidiarrhoeal agents are
not generally recommended for this age group. Their use is also limited in
chronic diarrhea for treatment aimed at the underlying disorder will often
alleviate the diarrhoea.
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The main groups of antidiarrhoeal agents are the drugs which reduce intestinal
motility such as Diphenoxylate, and Loperamide. Bulk laxatives (see section
1.5) may also be used in the symptomatic treatment of diarrhoea.

Antiperistaltic agents (e.g. diphenoxylate, loperamide) are also used for
symptomatic treatment of mild or uncomplicated travelers’ diarrhoea, including
that occurring in adult travelers with HIV infection. The most important
measure in the management of travelers’ diarrhoea is replacement of lost fluids
and electrolytes.

Antidiarrhoeal agents, especially the adsorbents may interfere with the
absorption of other drugs from the gastro-intestinal tract if administered
concomitantly.

Diphenoxylate with Atropine

Tablet, diphenoxylate hydrochloride 2.5 mg and atropine sulphate 0.025 mg
Indications: acute diarrhoea (adjunctive therapy)

Cautions: inflammatory bowel disease; severe colitis.

Drug interactions: CNS depressants (alcohol, phenobarbitone, opioid
analgesics), phenothiazines, tricyclic antidepressants, antimuscaranics.
Contraindications: severe hepatic disease, pseudomembranous colitis and
diarrhoea from infective aetiology; elderly and patients with glaucoma or
prostate hypertrophy; children under 4 years.

Side effects: nausea, dizziness, drowsiness, fatigue, sensitivity reactions include
angioedema and giant urticaria, headache, euphoria, respiratory and mental
depression. Anticholinergic symptoms such as dry mouth, fever, blurred vision;
tachycardia and urinary retention may be produced by the atropine in the
formulation, especially in children.

Dose and Administration: Oral:

Adult: initially 10 mg followed by 5 mg 6 - 8 hourly until diarrhoea is
controlled.

Child: some authorities recommend that it should be avoided in children under
12 years. However, in certain circumstances the following doses have been
used: 4 - 8 years, 2. 5 mg upto 3 times daily, 9 - 12 years, 2.5 mg upto 4 times
daily, 13 - 16 years, 5 mg upto 3 times daily.

Storage: store at room temperature and protect from light.

Loperamide

Capsule, 2 mg

Indications: acute and chronic diarrhoea.

Cautions: dehydration, impaired hepatic function; children and the elderly.
Drug interactions: opioid analgesics, CNS depressants (e.g.alcohol).
Contraindications: pseudomembranous colitis, diarrhoea of infective origin, or
severe colitis from inflammatory bowel disease, history of allergic reaction to
loperamide
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Side effects: abdominal pain, nausea, constipation, dry mouth and blurred
vision, CNS reactions such as dizziness, headache and fatigue, hypersensitivity
reactions.

Dose and Administration: Oral:

Adult:

Acute diarrhoea: initially 4 mg, followed by 2 mg after each loose stool until
diarrhoea is controlled; maximum 16 mg/24 hours.

Chronic diarrhoea: usually 4 - 8 mg daily in divided doses.

Child over 2 years: initially 1 mg/12.5 kg body mass, followed by 0.5 mg /12.5
kg after each loose stool. Alternatively, 0.08 - 0.24 mg/kg/day in 2 - 3 divided
doses.

Note: If no improvement has been observed after treatment with 16mg daily for
at least 10 days, further administration is unlikely to be of benefit.

Storage: store at room temperature.

Oral Rehydration salt

Powder -each sachet for 1 liter contains

Sodium chloride ........................ 3.5gm
Trisodium citrate Dihydrate ......... 2.9gm
Potassium chloride ..................... 1.5gm
GIUCOSE ... 20.0gm

Indications: replacement of fluid and electrolyte loss in diarrhoea.

Cautions: ORS are not appropriate for patients with gastrointestinal
obstruction, inability to drink, oliguric or anuric renal failure, or when
parenteral rehydration therapy is indicated as in severe dehydration or
intractable vomiting.

Side effects: Vomiting can occur after administration of ORS, the risk of
hypernatremia or overhydration after administration of ORS is low in patients
with normal renal function. Overdosage in patients with renal impairment may
lead to hypernatremia and hyperkalaemia.

Dose and Administration: reconstitute one sachet by adding sufficient water to
make 1 liter Oral Rehydration Solution. Dose - according to fluid loss, usually
200-400ml solution after ever loose motion, child - 200ml after every loose
motion, infant 1 - 1% times usual feed volume.

Storage: at room temperature.

1.7. Antiflatulants

Activated Charcoal

Tablet, 125 mg, 250mg

Indications: flatulence, indigestion and intestinal distention.

Cautions: advise patients not to take other medications orally with in two hours
of the activated charcoal, except when inactivation of the medication is desired.
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Drug interactions: avoid simultaneous use of any other drugs with activated
charcoal.

Side effects: vomiting, constipation, and pulmonary aspiration, intestinal
obstruction (with multiple dose administration); it colours the stool

black.

Dose and Administration: Orally with plenty of water chew a tablet every 8
hours daily after meals.

Note: FDA has classified activated charcoal as lacking substaintial evidence of
efficacy as an antiflatulent or digestive aid.

Storage: at room temperature, in airtight containers.

1.8. Digestants

Pancreatic enzymes (as pancreatin or pancrelipase) hydrolyse fats to glycerol
and fatty acids, break down protein into peptides, proteoses and derived
substances, and convert starch into dextrins and sugars. They are given by
mouth in conditions of pancreatic exocrine deficiency such as pancreatitis and
cystic fibrosis.

Pancreatin

Tablet, 325 mg

Indications: replacement therapy in symptomatic treatment of
malabsorption syndrom due to cystic fibrosis and other conditions
associated with exocrine pancreatic insufficiency

Cautions: fibrotic strictures in the colon with high doses, especially in
children, nursing women, pregnancy.

Drug interactions: iron, absorption may be decreased.
Contraindications: hypersensitivity to hog protein.

Side effects: diarrhea or other transient intestinal upset, hyperuricosuria
and hyperuricemia, hypersensitivity reactions (e.g. sneezing, lacrimation,
rash). Retention of pancreatin preparations in the mouth before
swallowing may cause irritation of the mucosa and has resulted in
ulceration and stomatitis.

Dose and Administration: Adult: Oral: 1-3 tablets before, during or one
hour after meals, with an extra dose taken with any food eaten between
meals.

Storage: store at a temperature not exceeding 15°C and in airtight
containers.

1.9. Antihaemorrhoidal Agents

Haemorrhoids are enlarged or varicose veins of the tissues at the anus or rectal
outlet. They are the most frequent cause of rectal bleeding. Anal and perianal
pruritus, soreness and excoriation occur commonly in patient suffering from
haemorrhoids, fistulas and proctitis. Careful local toilet with attention to any
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minor, faecal soiling, adjustment of the diet to avoid hard stools, the use of bulk
forming materials such as bran and a high residue diet are helpful.

Soothing preparations containing mild astringents such as bismuth subgallate,
zinc oxide, peru balsam and hamamelis with lubricants, vasoconstrictors or mild
antiseptics, in the form of topical ointments, creams and suppositories, are used
to provide symptomatic relief. Local anesthetics may be included to relieve
pain, and corticosteroids may be used when infection is not present;
preparations containing either group of drugs are intended only for short term
use after exclusion of infections, such as herpes simplex; prolonged use can
cause atrophy of the anal skin.

Haemorrhoids in children are rare. Treatment is usually symptomatic and the
use of locally applied cream is appropriate for short periods; however, local
anaesthetics can cause stinging initially and this may aggravate the child's fear of
defecation.

Bismuth Subgallate Compound (Bismuth Subgallate + Bismuth Oxide +Peru
Balsam + Zinc Oxide) !

Ointment, 2.25% + 0.87% + 1.875% + 10.75%

Suppository, Smg + 24mg + 49mg + 296mg

Indications: to relieve anal and perianal pain, itching and soreness associated
with hemorrhoids, anal fissures.

Cautions: advise patients to regulate their diet to produce soft stools that pass
through the anus with a minimum irritation. Patients should be instructed to
take hygienic measures after defecation. See also notes above.

Dose and Administration: Rectally, wash and dry the anal area before
application.

Unless otherwise indicated; Ointment — Apply rectally night and morning and
after defecation. Suppositories — Insert in to the rectum night and morning and
after defection.

Storage: in a cool place.

Bismuth Subgallate Compound With Hydrocortisone (Bismuth Subgallate +
Bismuth Oxide + Peru Balsam + Zinc Oxide + Hydrocortisone acetate + Benzyl
Benzoate) !

* Any antihaemorrhoidal preparation proven to be therapeutically effective can be
used.
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Ointment, 2.25% + 0.875% + 1.875% +10.75% + 0.25% +1.25%

Suppository, 59mg + 24mg + 49mg +296mg + 10mg + 33mg

Indications: same as Bismuth Subgallate Compound, and anal inflammation in
the absence of infection, see notes above.

Cautions: Same as Bismuth Subgallate Compound. Avoid this preparation in
the presence of an infection in the rectal area.

Contraindications: known hypersensitivity to the preparation, untreated
infection.

Side effects: worsening of untreated infection, and thinning of the skin structure
on prolonged use.

Dose and Administration: Rectally. Wash and dry the rectal area before
application.

Unless otherwise indicated, Ointments — Apply rectally night and morning and
after defection. Suppositories — Insert into the rectum night and morning and
after defection.

Storage: in a cool place.

Lidocaine + Aluminium Acetate + Zinc Oxide + Hydrocortisone Acetate
Ointment, 50 mg + 35mg + 180 mg + 2.5 mg

Suppository, 60 mg + 50 mg + 500 mg + 5 mg.

Indications: for treatment of hemorrhoids. They are suitable for occasional
short-term use after exclusion of infection, such as herpes simplex.

Dose and Administration: Ointment — Apply several times daily, short — term
use; Suppositories — insert 1 suppository at night and after a bowel movement;
short-term use only.

Prednisolone Caproate + Dibucaine Hydrochloride + Hexachlorophene +
Clemizole undecenoate ‘

Ointment, 0.19% +05% +05% +05%+ 1%

Suppository, 1.3 mg + I mg + 2.5 mg + 5 mg.

“ Any antihaemorrhoidal preparation proven to be therapeutically effective can be
used.
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Indications : short term symptomatic treatment of hemorrhoids.

Tribenoside + Lignocaine
Suppository, 400mg + 40mg

2. CARDIOVASCULAR DRUGS

2.1. Drugs used for Congestive Cardiac failure

Heart failure is a progressively disabling condition associated with considerable
morbidity and mortality. Management is aimed therefore not only at providing
symptomatic relief, but also at improving prognosis.

Drug therapy of heart failure is based on the use of Angiotensin Converting
Enzyme (ACE) inhibitors, diuretics, cardiac glycosides, beta blockers, and
vasodilators. Other drugs that may have a role include angiotensin II receptor
antagonists and spironolactone.

In addition, any underlying cause of heart failure should be corrected and
certain non-phramacological interventions such as weight reduction and
moderate salt restriction may be undertaken.

ACE inhibitors such as captopril, enalapril, fosinopril and lisinopril produce
clinical benefit in all stages of chronic heart failure additional to that obtained
from diuretics. They relieve symptoms such as dyspnoea and improve exercise
tolerance. ACE inhibitors improve survival and reduce the progression of mild
or moderate heart failure to more severe stages. ACE inhibitors may also be
beneficial in asymptomatic left ventricular dysfunction. ACE inhibitors are
recommended in all patients with symptomatic heart failure due to left
ventricular systolic dysfunction, including those whose symptoms are controlled
with diuretic therapy.

ACE inhibitors all appear to have a similar spectrum of adverse effects although
at one time some, such as taste disturbance and skin reactions, were attributed to
the presence of a sulphydryl group (as in captopril) but have now also been
reported with ACE inhibitors; however, they may be more common with
captopril the most common adverse effects are due to the vascular effects of
ACE inhibitors and include hypotension, dizziness, fatigue, headache, and
nausea and other gastrointestinal disturbances. Other side effects include
persistent cough and other upper respiratory tract symptoms, and angioedema.
All ACE inhibitors are contraindicated in pregnancy; in patients with
hypersensitivity to ACE inhibitors; in known or suspected renovascular disease;
aortic stenosis or outflow tract obstruction.

Diuretics have been the mainstay in the treatment of heart failure. They provide
very effective symptomatic control in patients with peripheral or pulmonary
oedema and rapidly relieve dyspnoea. If symptoms of fluid retention are only
mild, a thiazide diuretic such as hydrochlorthiazide may be adequate. However,
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diuretics are not a sufficient treatment on their own as clinical stability tends to
deteriorte over time.

Cardiac glycosides the benefit of cardiac glycosides such as digoxin in heart
failure accompanied by atrial fibrillation is not disputed although their role in
patients with sinus rhythm has been debated. There is evidence that withdrawal
of digoxin from patients receiving diuretics or ACE inhibitors carries a
considerable risk of clinical deterioration if they are stable on such combination
therapy. Digoxin, given in addition to diuretics and ACE inhibitors, improved
symptoms but had no effect on mortality. Digoxin may therefore have a role in
patients who remain symptomatic despite ACE inhibitors, diuretic, and beta-
blocker therapy, and in those unable to tolerate ACE inhibitors.

Beta-blockers have negative inotropic properties and have generally been
contraindicated in patients with heart failure. However, persistent activation of
the sympathetic nervous system is associated with disease progression and the
benefit of beta-blockers such as carvedilol, bisoprolol, and metoprolol in the
long-term management of heart failure is now established.

Phosphodiesterase inhibitors have a dual action being both positive inotropes
and vasodilators. Although short-term haemodynamic variables are improved,
long-term oral use has been associated either with an unacceptable incidence of
adverse effects (amrinone) or with an increased mortality rate (milrinone). Thus,
these phosphodiesterase inhibitors have been reserved for heart failure
unresponsive to other treatment.

Amrinone Lactate

Injection, Smg/ml in 20ml ampoule.

Indications: infrequently used as a last resort, short-term therapy in patients
with intractable heart failure.

Cautions: severe aortic or pulmonic valvular disease.

Drug interactions: diuretics, digitalis.

Contraindications: gastrointestinal disturbances that may necessitate
withdrawal of of treatment, hypersensitivity reaction to the drug.

Side effects: arrhythmias, hypotension, thrombocytopenia, chest pain, fever,
hepatotoxicity, and hypersensitivity.

Dose and Administration: Adult and Child: 0.75 mg/kg IV bolus over 2-3
minutes followed by maintenance infusion of 5-10 mcg/kg/minute; IV bolus
may need to be repeated in 30 minutes.

Storage: store at room temperature and protect from light.
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Captopril

Tablet, 12.5 mg, 25 mg, 50 mg, 100 mg

Indications: treatment of congestive heart failure, management of hypertension,
left ventricular dysfunction after myocardial infarction; diabetic nephrophaty.
Cautions: impaired renal function, patient with solitary kidney, collagen-
vascular disease, patients receiving immunosuppresants or other drugs that
cause leukopenia or agranulocytosis, coronary or cerebrovascular disease, severe
salt/volume depletion.

Drug interactions: potassium-sparing diuretics or potassium supplements (ACE
inhibitors are ‘potassium-sparing’ agents); aspirin, indomethacin and propably
other NSAIDs, antacids, digoxin and lithium, probenecid, food decreases
absorption-take 30-60 minutes before meals.

Contraindications: hypersensitivity to ACE inhibitors, drug related, idiopathic
or hereditary angioedema; known or suspected venovascular disease; aortic or
bilateral renal artery stenosis, outflow tract obstruction; pregnancy.

Side effects: see notes above; slight increase in heart rate, first dose hypotension,
dizziness, fainting; rash (maculopapular or urticarial), pruritus; hyperkalemia,
neutropenia, proteinuria, increased serum creatinine, cough, hypersensitivity
reactions; altered taste sensation.

Note:-In the treatment of heart failure severe first-dose hypotension on
introduction of an ACE inhibitor is common in patients on loop diuretics.

Dose and Administration

Heart failure: Oral: Adult: initially 6.25 - 12.5 mg 3 times/day in conjunction
with cardiac glycoside and diuretic therapy; initial dose depends upon patient’s
fluid/electrolyte status. The usual maintenance dose is 25mg two or three times
daily, and doses should not normally exceed 50 mg three times daily.

Prophylaxis after myocardial infarction (in clinically stable patients): Oral: Adult:
initially 6.25 mg, gradually increased over several weeks to 150 mg daily in
divided doses.

Storage: at room temperature in a tight container.

Captopril + Hydrochlorothiazide

Tablet, 50mg + 25mg

Indications: treatment of congestive heart failure and management of
hypertension.

Cautions, Drug interactions, Contraindications; see captopril above and
hydrochlorothiazide.

Side effects: peripheral edema, hypotension, skin rash (with or without itching,
fever, or joint pain), anaphylactic reactions, angioedema, chest pain,
cholecystitis or pancreatitis, hepatic function impairment, hyperuricemia or
gout, neutropenia or agranulocytosis, thrombocytopenia, and electrolyte
imbalance.

Dose and Administration: Oral: Adult: one tablet two or three times a day.
Daily dose of captopril should not exceed 150mg; daily dose of
hydrochlorothiazide should not exceed 50mg.
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Digoxin

Tablet, 0.25 mg

Elixir, 0.05 mg/ml

Injection, 0.1 mg/ml in 1 ml ampoule; 0.25 mg/ml in 2 ml ampoule

Indications: treatment of all degrees of congestive heart failure and
supraventiricular arrhythmias (particularly atrial fibrillation).

Cautions: patients with recent myocardial infarction, sick sinus syndrome,
hyporthyroidism, severe pulmonary disease; elderly patients and in patients with
renal function impairment where dosage adjustment is necessary; pregnancy and
breast-feeding; electrolyte disturbances; Avoid rapid intravenous administration
(nausea and risk of arrhythmias)

Drug interactions: amiodarone, beta-adrenergic blocking agents, (including
atenolol, carvedilol, metoprolol and propranolol), calcium channel blocking
agents, especially verapamil, potassium-depleting diuretics (such as bumetanide,
ethacrynic acid, furosemide, indapamide, mannitol, or thiazide), propafenone,
quinidine or quinine, sympathomimetics.

Contraindications: hypersensitivity to digoxin or digitoxin, ventricular
fibrillations, intermittent complete heart block, second degree AV block,
supraventiricular arrhythmias caused by wolf — Parkinson white syndrome,
hypertrophic obstructive cardiomyopathy toxic effects present from prior
administration of any digitalis preparation, ventricular fibrillation.

Side effects: anorexia, nausea, vomiting, lower stomach pain, diarrhea,
weakness, blurred or yellow vision, drowsiness, confusion, mental depression,
headache and hallucinations, arrythmias, hypotension, AV block.

Dose and Administration:

Atrial fibrillation: Oral: Adult: 1-1.5 mg in divided doses over 24 hours for rapid
digitalization or 0.25mg 1-2 times daily if digitalization less urgent; maintenance
0.0625-0.5 mg daily (higher dose may be divided), according to renal function
and heart rate response; usual range 0.125-0.25 mg daily (lower dose more
appropriate in elderly)

Emergency control of atrial fibrillation, IV infusion over at least 2 hours: Adult:
0.75-1 mg

Note. Infusion dose may need to be reduced if digoxin or other cardiac glycoside
given in previous 2 weeks

Storage: at room temperature in a tight container, protect from freezing.
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Enalaprilat

Injection, 1.25 mg/ml

Indications: see under Enalapril Maleate

Note: Enalaprilat is an active metabolite of Enalapril and which is
recommended when oral therapy is impractical. Enalaprilat is not absorbed by
mouth but is given by intravenous injection; its haemodynamic effect develop
with in 15 minutes of injection and reach a peak in 1 to 4 hours.

Cautions, Drug interactions, Contraindications, Side effects: see under
captopril and notes above.

Dose and Administration:

Note: for the management of heart failure, Enalapril is usually given orally as
Enalapril maleate.

Avoid 1.V administration in patients with unstable heart failure or those
suffering acute myocardial infarction

Storage: at room temperature.

Enalapril Maleate

Tablet, 2.5 mg, 5 mg, 10 mg, 20 mg, 40 mg.

Indications: congestive heart failure, essential and renovascular hypertension;
prevention of symptomatic heart failure and prevention of coronary ischemic
events in patients with left ventricular dysfunction.

Cautions, Drug interactions, Contraindications and Side effects see under
captopril and notes above

Dose and Administration: Adult: Oral:

Congestive heart failure: initially 2.5mg once or twice a day, usual maintenance
dose 5 - 20 mg per day, as a single dose or in two divided doses (maximum 40
mg/day).

Left ventricular dysfunction, asymptomatic: 2.5 mg two times a day titrated as
tolerated up to a target dose of 20 mg a day in divided doses.

Note: -The haemodynamic effects are seen with in 1 hour of a single oral dose
and the maximum effect occurs after about 4-6 hours.

Storage: at room temperature in a well-closed container.

Enalapril Maleate + Hydrochlorothiazide

Tablet, 10 mg + 25 mg

Indications: see under Enalapril maleate

Cautions, Drug interactions, Contraindications; see captopril above and
hydrochlorothiazide.

Side effects: see notes above; chest pain, cholecystitis or pancreatitis, hepatic
function impairment, hyperuricemia or gout, neutropenia or agranulocytosis,
thrombocytopenia, and electrolyte imbalance.

Dose and Administration: Oral:

Congestive heart failure or Antihypertensive:

Adult: 1 tablet once or twice per day, as determined by individual titration with
the component agents, for a maximum of 20 mg of Enalapril and 50 mg of
Hydrochlorothiazide.
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Child: as determined by individual titration with the component agents.
Enalapril: Oral, initially 0.1 mg per kg of body weight per day, the dosage being
adjusted as needed and tolerated, up to a maximum of 0.5 mg per Kg of body
weight per day.

Hydrochlorothiazide: Oral, 1 to 2 mg per kg of body weight or 30 to 60 mg per
square meter of body surface per day, as a single dose or in two divided doses,
the dosage being adjusted according to response.

Fosinopril

Tablet, 10mg, 20mg

Indications: treatment of congestive heart failure, left ventricular dysfunction
after myocardial infarction.

Cautions, Drug interactions, Contraindications, Side effects; see notes above
and under Captopril.

Dose and Administration: Oral: Adult:

Heart failure: initial: 10mg/day (5mg if renal dysfunction present) and increase,
as needed, to a maximum of 40mg once daily over several weeks; usual dose:
20-40mg/day.

Storage: store at room temperature in a well-closed container.

Lisinopril

Tablet 2.5 mg, 5 mg, 10 mg, 20 mg

Indications: congestive heart failure, essential and renovascular hypertension;
following myocardial infarction in haemodynamically stable patients, treatment
of left ventricular dysfunction after myocardial infarction.

Cautions, Drug interactions, Contraindications, Side effects; see notes above
and under Captopril.

Dose and Administrations:

Congestive heart failure: Adult: Oral: initially 5 mg per day under close medical
supervision, usual maintenance dose of 5 - 20 mg daily.

Note: - An initial dose of 2.5 mg per day should be used in patients with
hyponatremia or who have moderate to severe renal impairment.

Prophylaxis after myocardial infarction, systolic blood pressure over 120 mmHg, 5
mg with in 24 hours, followed by further 5 mg 24 hours later, then 10 mg after a
further 24 hours, and continuing with 10 mg once daily for 6 weeks (or
continued if heart failure); systolic blood pressure 100 - 120 mmHg, initially 2.5
mg, increasing to maintenance dose of 5 mg once daily.

Storage: at room temperature in a well-closed container.

2.2. Antiarrhythmics

Agents used in the management of cardiac arrhythmias form of a diverse group
of drugs. Many of them, such as beta blockers, digoxin, lignocaine, magnesium
and phenytoin have important actions in addition to their antiarrhythmic
properties and thus, as well as being employed in the treatment of cardiac
arrhythmias, have a wide range of other clinical applications.
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Management of arrhythmias

In general, drug therapy of serious arrhythmias is unsatisfactory and dangerous.
Antiarrhythmics may suppress arrhythmias successfully but paradoxically
increase mortality. Cardiac arrythmias can range from little more than
asymptomatic ECG abnormalities through to severe or life-threatening events.
In general, pharmacological therapy, particularly chronic therapy, should be
instituted only for haemodynamically important, sustained arrhythmias after a
search for and correction of any simple precipitating factors and consideration of
alternative treatment (e.g. catheter ablation, implantable cardioverter
defibrillator). The inappropriate use of an antiarrhythnic for a specific
arrhythmia can not only be ineffective but, in view of the proarrhythmic
potential of most of them, may even be deleterious.

Antiarrhythmics classes

Class I includes drugs, which directly interfere with depolarization of the cell
membrane (membrane-stabilising drugs) by blocking the fast inward current of
sodium into cardiac cells; they also have local anaesthetic properties.

Class Ia agents, which prolong action potential duration (APD) and include
procainamide, disopyramide and quinidine.

Class Ib agents, shorten APD, includes lidocaine (lignocaine), mexiletine.

Class Ic agents do not affect APD, which include propafenone and flecainide.
This class of drugs are not readily available in Ethiopia.

Although they are effective antiarrhythmics, the use of many of the class I
agents is associated with an increased mortality (compared with placebo).

Class II agents are characterized by beta-blocking activity, leading to a
reduction in heart rate, myocardial contractility, and the rate of conduction of
impulses through the conducting system, and include propranolol, bretylium
and others.

Class III includes those agents which prolong the duration of cardiac action
potential, e.g. amiodarone and sotalol.

Class IV agents block the slow inward calcium channel of the SA and AV
nodes, e.g. Adenosine, verapamil and diltiazem.

Adenosine

Injection 3mg/ml

Indications: conversion to sinus rhythm of paroxysmal supraventricular
tachycardia.

Cautions: asthmatics.

Drug interactions: carbamazepine, dipyridamole, theophylline and caffeine.
Contraindications: sick sinus syndrome and AV block (in the absence of a
pacemaker); known hypersensitivity to adenosine.

Side effects: bradycardia, prolonged hypotension, chest, joint and arm pain,
dyspnoea, facial flushing, headache, cough and dizziness.

Dose and Administration: Adult: /7 bolus always be followed by rapid saline
flush. IV, 6mg over 1-2 seconds. If ineffective after 1-2 minutes givel2 mg
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rapidly IV. If still no response after a further 2 minutes give another 12mg
rapidly IV. Additional or higher doses are not recommended.

Child: IV: 0.05 mg/kg. Dose may be increased by 0.05mg/kg every 2 minutes
up to a maximum dose of 0.25mg/kg.

Storage: store at controlled room temperature.

Amiodarone

Tablet, 100mg, 200 mg, 400mg

Injection, 50mg/ml

Indications: prophylaxis and treatment of supraventricular and ventricular
arrhythmias.

Cautions: heart failure and impaired liver function, avoid exposure to sunlight.
Drug interactions: amiodarone may interact with other drugs for months after
treatment is discontinued. It concentrates in the liver and may interfere with the
hepatic metabolism of many drugs. Oral anticoagulants, other antiarrythmics,
digoxin, phenytoin; beta blockers, cimetidine and ritonavir.

Contraindications: unstable atrioventricular block, sinus bradycardia and sino-
atrial block (unless functioning pacemaker is in position); hyperthyroidism,
sensitivity to iodine; and added risk of torsades de pointes, e.g. associated
hypokalaemia or pre-existing therapy with class Ia agents or sotalol; severe
hypotension or severe respiratory failure.

Side effects: frequent - hyper-or hypothyroidism, neurotoxicity (including
peripheral neuropathies), photosensitivity, headache, nausea, vomiting,
anorexia, constipation, fatigue and dizziness. Less frequent - pulmonary fibrosis,
interstitial or hypersensitivity pneumonitis (include cough, dspnoea and slight
fever), skin discoloration, ocular toxicity, arrhythmias, bradycardia, congestive
cardiac failure.

Dose and Administration: Adult: Oral: 200 mg 3 times daily for the first week;
the dose is gradually reduced at weekly intervals to the minimum required to
control arrhythmias usually 200 mg daily (200mg on alternate day may be
sufficient).

If rapid control of life-threatening ventricular arrhythmias is needed, loading
with 1600 mg daily (400 mg 4 times daily) at the same time as IV infusion, can
be used.

1V, slow infusion via a central line, Smg/kg over 20-120 minutes. Maximum
1.2g in 24 hours.

In acute resuscitation, slow IV boluses of 150mg may be given.

Storage: store at room temperature; protect from light.

Bretylium Tosylate

Injection, 50 mg/ml in 2 ml ampoule

Indications: short term prophylaxis and treatment of ventricular fibrillation and
other ventricular arrhythmias.

Cautions: impaired renal function, patients with fixed cardiac output, e.g.
severe aortic stenosis or pulmonary hypertension, sinus bradycardia, digitalis
induced arrythmias.
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Drug interactions: catecholamines, digoxine, erythromycin, class Ia and class
III antiarrhythmics, specific quinolones.

Contraindications: hypersensitivity to bretylium.

Side effects: hypotension, a transient initial increase in blood pressure and heart
rate, a worsening of cardiac arrhythmias, nausea and vomiting, increased
frequency of pulmonary ventricular contractions, respiratory depression,
exacerbation of digitalis-induced arrhythmias.

Dose and Administration: Adult: M or slow IV injection: 5 to 10 mg per kg body
- weight; the intravenous dose may be repeated in 1 to 2 hours if the arrhythmia
persists, and subsequently given every 6 to 8 hours; the intramuscular dose may
also be given every 6 to 8 hours.

Storage: store at room temperature

Isoproterenol

Injection, 0.02mg/mi, 0.2mg/ml

Indications: ventricular arrhythmias due to AV nodal block; hemodynamically
compromised bradyarrhythmias or atropine- and dopamine-resistant
bradyarrhythmias (when transcutaneous/venous pacing is not available);
temporary use in third-degree AV block until pacemaker insertion.

Cautions: elderly, diabetics, renal or cardiovascular disease, seizure disorder or
hyperthyroidism.

Drug interactions: sympathomimetic agents, general anesthetics.
Contraindications: hypersensitivity, angina, pre-existing cardiac arrhythmias,
tachycardia.

Side effects: bradycardia, tachycardia, headache, nervousness, nausea,
vomiting, dyspnea.

Dose and Administration: 1. V: Cardiac arrhythmias:

Adult: Initial: 2mcg/minute; titrate to patient response (2-10mcg/minute)
Child: Initial: 0.1mcg/kg/minute (usual effective dose 0.2-2mcg/kg/minute)
Storage: store at room temperature.

Lidocaine hydrochloride

Injection, 5 mg/ml, 10 mg/ml, 20 mg/ml in 20 ml

Indications: ventricular arrhythmias occurring during acute myocardial
infarction, cardiac catheterization and those caused by digitalis intoxication;
local anaesthesia (see section 5.4).

Cautions: lower dosage in congestive heart failure, bradycardia, renal & hepatic
impairment, marked hypoxia, severe respiratory depression, following cardiac
surgery and in elderly.

Drug interactions: other antiarrhythmics, anticonvulsants, cimetidine, beta-
blockers.

Contraindications: sino-atrial disorder, any grade of atrioventricular block or
any other type of conduction disturbances, severe myocardial depression, acute
porphyria or hypovolaemia, history of hypersensitivity to amide type local
anesthetics; pregnancy & children-safe use is not established.
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Side effects: dizziness, paraesthesia, drowsiness, confusion, apnoea, respiratory
depression, coma, seizures, and convulsions, hypotension, arrhythmias, heart
block, cardiovascular collapse and brady cardia (may lead to cardiac arrest),
nystagmus often an early sign of lidocaine overdosage.

Dose and Administration: Antiarrhythmic:

Adult: slow IV, initially 50-100mg (1mg/kg) repeated at 5-minute intervals, if
required, to a total of 200-300mg; thereafter 1-3 mg/minute by IV infusion for
24-30 hours.

Child: usual loading dose 0.5-1mg/kg. continuous IV infusion (usually after
loading dose) 0.02-0.05mg (20-50mcg)/kg/minute.

Storage: store at room temperature.

Metoprolol

Injection, 1 mg/ml

Tablet, 50 mg, 100 mg, 200 mg (s/r.)

Indications: hypertension, angina pectoris, cardiac arrhythmias, and myocardial
infarction.

Cautions, Drug interactions, Contraindications, Side effects and Storage; see
under propranolol.

Dose and Administration:

Adult: Cardiac arrythmias

Oral: 50mg two or three times daily, increase if necessary up to 300mg daily in
divided doses.

1V infusion: initial dose; 5mg at a rate of 1 to 2 mg/minute; repeat if necessary at
intervals of 5 minutes to a total dose of 10 to 15mg. Maintenance dose; 50mg
three times daily by mouth 4 to 6 hours after intravenous therapy.

Note: Do not crush or chew extended release tablets.

Storage: at room temperature

Mexiletin Hydrochloride

Capsules, 50 mg, 200 mg

Injection, 25 mg/ml, in 10 ml ampoule

Indications: ventricular arrythmias, prevention of recurrent cardiac arrests,
suppression of paroxysmal ventricular contractions.

Cautions: patients with sinus node dysfunction, conduction defect, bradycardia,
hypotension, cardiogenic shock, or cardiac or hepatic failure.

Drug interactions: opioid analgesics, atropine, phenytoin, rifampicin,
cimetidine, lignocaine, phenobarbital.

Contraindications: hypersensitivity to mexiletin.

Side effects: nausea, vomiting, heart burn, tremor, confusion, dizziness, and
visual disturbances, hypotension, sinus bradycardia, conduction defects and
exacerbation of arrhythmias.

Dose and Administration: Adult:

Oral: initially, 400 mg (loading dose) followed after 2 hours by 200 mg 3 - 4
times daily.
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1V injection: 100 to 250 mg at a rate of 25 mg per minute, followed by an infusion
at a rate of 250 mg over 1 hour, 250 mg over the next 2 hours, and then at about
0.5 mg per minute for maintenance, according to patient response.

Storage: store in airtight containers.

Phenytoin

Powder for injection, 250mg in vial

Phenytoin is primarily used for its antiepileptic activity. It has limited
indications in the treatment of arrhythmias such as those induced by digoxin
toxicity, ventricular arrhythmias which may occur after congenital heart- defect
surgery, and it may be effective in the congenital prolonged QT syndrome, when
beta blockade alone has failed. (See section 4.4).

Procainamide hydrochloride

Tablet, 250 mg,

Injection, 100 mg/ml, 10-ml ampoule

Indications: severe ventricular arrhythmias, especially those resistant to
lidocaine or those appearing after myocardial infarction; atrial tachycardia,
atrial fibrillation; maintenance of sinus rhythm after cardioversion of atrial
fibrillation.

Cautions: elderly, renal and hepatic impairment, asthma, pregnancy;
breastfeeding.

Drug interactions: other antiarrhythmics, anticholinergics, cimetidine,
trimethoprim.

Contraindications: asymptomatic ventricular premature contractions, torsades
de pointes, systemic lupus erythematosus, heart block, hypotension, myasthenia
gravis, heart failure, digoxin toxicity.

Side effects: nausea, vomiting, diarrhoea, anorexia, severe hypotension,
ventricular fibrillation, pericarditis, rashes, pruritus, urticaria, flushing, fever,
and angioedema, depression, dizziness, and psychosis; blood disorders include
leukopenia, haemolytic anemia and agranulocytosis after prolonged treatment;
lupus erythematosus-like syndrome.

Dose and Administration: Adult: Ventricular arrhythmias:

Oral: up to 50 mg/kg daily in divided doses every 3 - 6 hours. Atrial
arrhythmias higher doses may be required

1V injection: 25-50 mg over one-minute period then repeated every 5 minutes
until the arrhythmia is controlled, hypotension results, or the QRS complex is
prolonged more than 50%.

Child: Oral: 40-60 mg/kg/day divided every 4-6 hours. L V: 3-6 mg/kg every 10-
30 minutes (maximum 100mg/dose, then 0.02-0.08 mg/kg/minutes)

Storage: store in airtight containers and at room temperature. Protect from light.

Propranolol
Injection, 1 mg/ml in 1 ml ampoule
Tablet, 10 mg, 40 mg
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Indications: cardiac arrhythmia, myocardial infarction, angina pectoris,
hypertension, adjunct in the management of thyrotoxicosis, migraine
prophylaxis.

Cautions: peripheral arterial insufficiency, first degree atrioventricular block,
major surgery, renal & hepatic impairment, diabetes, myasthenia gravis,
pregnancy. Avoid abrupt withdrawal.

Drug interactions: chlorpromazine, phenothiazines, thioxanthenes, lidocaine,
cimetidine, hepatic enzyme inducers, (barbiturates, phenytoin, rifampicin), non-
steroidal anti-inflammatory agents, digoxin, verapamil, neuromuscular blocking
agents, anaesthetic agents, insulin or oral antidiabetic agents.
Contraindications: -asthma or bronchospasm, or those with a history of
obstructive airways disease, cardiogenic shock, sinus bardycardia, 2™ or 3
degree  heart block, uncontrolled heart failure, patients with
phaeochromocytoma should not receive beta blockers without concomitant
alpha-adrenoceptor blocking therapy.

Side effects: heart failure, heart block, hypotension, bronchospasm, fatigue and
coldness of the extremities, headache depression, dizziness, confusion and sleep
disturbances, dry mouth, nausea, vomiting, diarrhea, impotence or decreased
libido.

Dose and Administration: Tachyarrhythmias:

Oral: Adult: 10-30mg/dose every 6-8 hours.

Child: Initial: 0.5-1mg/kg/day in divided doses every 6-8 hours; titrate dosage
upward every 3-7 days; usual dose: 2-6mg/kg/day; higher doses may be needed,;
do not exceed 16mg/kg/day or 60mg/day.

IV: Adult: 1mg/dose slow IV injection; repeat every 5 minutes up to a total of
Smg.

Child: 0.01-0.1mg/kg/dose slow IV injection over 10 minutes; maximum dose:
1mg for infants; 3mg for children.

Storage: store at room temperature.

Quinidine sulphate

Tablet, 200 mg

Indications: suppression of supraventricular arrhythmias and ventricular
arrhythmias; maintenance of sinus rhythm after cardioversion of atrial
fibrillation, atrial or ventricular premature contraction.

Cautions: partial heart block or uncompensated heart failure, myasthenia
gravis; acute infections or fever (symptoms may mask hypersensitivity reaction
to quinidine); breastfeeding, elderly, liver or renal disease.

Drug interactions: digoxin, amiodarone, rifampicin, Phenobarbital &
phenytoin, nelfinavir & ritonavir, sodium bicarbonate, carbonic anhydrase
inhibitors, other antiarrhythmics, phenothiazines, anticholinergics, reserpine,
and anticonvulsants.

Contraindications: complete heart block, digitalis overdosage.

Side effects: the elderly are particularly susceptible to adverse nervous system
effects and diarrhea, abdominal cramps, bitter taste, nausea and vomiting.
Hypersensitivity reactions may occur - monitor patient after first dose. Acute
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hypotension, cinchonism and, in severe toxicity, photophobia, confusion,
systemic lupus erythematosus and psychosis may occur.

Dose and Administration:

Adult: Oral:

Initial test dose of 200 mg to detect hypersensitivity to quinidine

Arrhythmias: 200 - 400 mg 3 - 4 times daily, increased if necessary in
supraventricular tachycardia to 600 mg every 2 - 4 hours Maximum 3 - 4 g
daily); frequent ECG monitoring required.

Storage: store at room temperature and protect from light.
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Sotalol

Tablet, 80mg, 120mg, 160mg, 240mg

Indications: treatment of ventricular arrhythmias.

Contraindications: bronchial asthma; sinus bradycardia; second and third
degree AV block, cardiogenic shock, uncontrolled congestive heart failure.
Dose and Administration: Adult: Oral: Initial: 80mg twice daily. Dose may be
increased gradually to 240-320 mg/day;

Verapamil Hydrochloride

Tablets, 40 mg, 80 mg, 120 mg

Injection, 2.5 mg/ml in 2 ml ampoule

Indications: Angina, paroxysmal supraventricular arrhythmias, atrial fibrillation
and hypertension.

Cautions: first-degree atrioverntricular block; acute phase of myocardial
infarction; renal and hepatic impairment; children, pregnancy, breast-feeding,
muscular dystrophy, aortic stenosis

Drug interactions: beta blocking-agents; antiarrhythmics, other highly protein-
bound agents, carbamazepine, grape fruit juice, digoxin, lithium & cyclosporine
and calcium salts.

Contraindications: hypotension, bradycardia, second and third degree
atrioventricular block, sinoatrial block, sick sinus syndrome; cardiogenic shock,
history of heart failure or significantly impaired left ventricular function, atrial
flutter or fibrillation complicating Wolf- parkinson- white syndrome.

Side effects: frequent consipation, arising from IV administration-serious
cardiovascular reactions, including severe hypotension, bradycardia, AV block,
asystole, congestive heart failure and pulmonary oedema. Other less frequent
effects include elevation of liver enzymes, nausea, headache, dizziness and
fataigue. Facial flushing, gynaecomastia, and gastrointstinal bleeding occur
rarely

Dose and Administration:

Adult: arrhythmias:

Oral: 80 - 120 mg 3 times daily (upto a total daily dose of 480mg); doses should
be individualized. During chronic therapy, twice daily dosage should be
adequate.

IV: initially 5mg, followed by 5-10mg after 10minutes if needed; IV infusion,
initial rates 0.0001-0.005 mg/kg/minute, increase as required.

Child: IV: < lyear, 0.1-0.2 mg/kg; 1-15 years, 0.1-0.3 mg/kg (maximum 5mg).
May be repeated once after 30 minutes if the response is inadequate.

Storage: store at room temperature; protect from light.

2.3. Antilipemic agents

Antilipemic agents are used to modify blood lipid concentrations in the
management of hyperlipidaemias and for the reduction of cardiovascular risk.
The principal groups of lipid regulating drugs are the statins, fibrates, bile-acid
binding resins, nicotinates, and omega-3-triglycerides.
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The statins are inhibitors of 3-hydroxy-3-methyl glutaryl co enzyme A (HMG-
CoA) reductase, the rate determining enzyme for cholesterol synthesis. These
agents include simvastatin, pravastatin, atovastatin, fluvastatin and lovastatin.
They are potent reducers of plasma LDL cholesterol and triglyceride. They are
indicated in severe hypercholesterolaemia, and may also be effective in some
cases of mixedhyperlipidaemia and even in mild hypertriglyceridaemia. They
are regarded as the drugs of choice for the management of most dyslipidaemias.
The commonest side effects of therapy with statins are gastrointestinal
disturbances. Myalgia, muscle enzyme release, or both has been reported,
especially in patients taking statins concurrently with ciclosporin, fibric acid
derivatives, or nicotinc acid.

Fibrates inhibits the synthesis of cholesterol and bile acids, and enhance the
secretion of cholesterol in bile. These agents include gemfibrozil, clofibrate,
bezafibrate and tenofibrate. The main effect is to reduce triglycerides by
reducing the concentration of VLDL,; they also increase HDL-cholesterol and
have variable effects on LDL-cholesterol. They are used mainly in patients with
hypertriglyceridaemia. The most common side effects of fibrates therapy are
gastrointestinal disturbances including anorexia, nausea, and gastric discomfort.
Fibrates therapy may be associated with myositis, myopathy, rarely
rhabdomyolysis and gallstones.

Bile-acid binding agents such as cholestyramine are basic anion-exchange resins
that bind bile acids in the gut, preventing their enterohepatic recycling and
causing the hepatocyte to upregulate LDL receptors to obtain cholesterol for
compensatory increases in bile acid synthesis. It is not absorbed and is
effectively and safety combined with other agents in the treatment of
hypercholesterolaemia.

As cholestyramine reduces absorption, other medication should be taken at least
an hour before, or delayed for at least four hours after administration of the
resin.

Atorvastatin

Tablet, 10 mg

Indications: an adjunct to dietary therapy for reduction of raised cholesterol,
LDL cholesterol and triglyceride levels.

Cautions, Drug interactions, Contraindications, Side effects and Storage; see
under simvastatin.

Dose and Administration: Adult: Oral: initially 10 mg daily, adjusted according
to response at intervals of at least 4 weeks. Maximum 40 mg/day. 80 mg may be
used in homozygous familial hypercholesterolaemia.

Cholestyramine

Powder, anhydrous cholestyramine, 4 g/sachet.

Indications: hypercholesterolaemia, also used in pruritus associated with bile
acid retention, and bile salt diarrhoea.



48 2. Cardiavascular Drugs

Cautions: patients with constipation and phenylketoneuria, risk of vitamin
deficiencies in prolonged use.

Drug interactions: fat-soluble vitamins, warfarin, digoxin, thiazides,
barbiturates, aspirin,tetracyclines and thyroxine.

Contraindications: complete biliary and bowel obstruction, active peptic

ulcer disease; sensitivity to tartrazine.

Side effects: frequently unpalatable or associated with bloated feeling,

nausea, vomiting, constipation occurs frequently, headache and dizziness

(< 1%). May aggravate hypertriglyceridaemia; see also notes above.

Note: constipation, most common side effect of cholestyramine, may be
countered by increased fiber and water intake

Dose and Administration: Oral:

Adult: Initially 4g once or twice daily in water or other beverage, increased
gradually over 3- 4 weeks to 12-24 g (of active ingredient) daily in up to 4
divided doses with liquid. Maximum 24 g/day.

Child: over 6 years, 240 mg/kg/day in divided doses has been suggested.
Storage: store in airtight containers and at room temperature.

Ezetimibe

Tablet, 10mg

Indications: primary hypercholesterolaemia, alone or with an HMG-CoA
reductase inhibitor, as an adjunct to diet; homozygous familial
hypercholesterolaemia, combined with an HMG-CoA reductase inhibitor.

Drug interactions: cholestyramine, ciclosporine

Contraindications: moderate to severe hepatic impairment; children under 10
years of age.

Side effects: Common - headache, abdominal pain and diarrhoea, rash &
angioedema. Also, when combined with a statin, constipation, flatulence,
nausea, increased ALT/AST, myalgia and rhabdomyolysis.

Dose and Administration: Adult: Oral: 10 mg daily. Children: > 10 years, 10
mg daily.
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Fluvastatin

Capsule, 20mg, 40mg

Tablet, 80mg

Indications: to be used as a component of multiple risk factor intervention in
patients at risk for atherosclerosis vascular disease due to hypercholesterolemia.
Cautions: previous, liver disease or heavy ethanol use. Treatment in patients <
18 years of age is not recommended.

Drug interactions: cimetidine, omeprazole, ranitidine and ritonavir,
erythromycin, gemfibrozil, digoxin, amiodarone, fluoxetine, phenytoin,
warfarin and others.

Contraindications: hypersensitivity reaction, active liver disease, unexplained
persistent elevations of serum transaminses, pregnancy, breast-feeding.

Side effects: headache, fatigue, insomnia, dyspepsia, diarrhea, abdominal pain,
nausea, urinary tract infection, myalgia, sinusitis, bronchitis.

Dose and Administration: Adult: Oral:

Patients requiring > 25% decrease in LDL-C: 40mg capsule or 80mg extended
release tablet once daily in the evening; may also use 40mg capsule twice daily
Patients requiring < 25% decrease in LDL-C: 20mg capsule once daily in the
evening.

Note: Dosing range: 20-80 mg/day; adjust dose based on response to therapy;
maximum response occurs within 4-6 weeks.

Storage: store at 25°C. Protect from light.

Gemfibrozil

Capsule, 300 mg

Indications: treatment of hypertriglyceridemia in WHO types IV and V
hyperlipidemia for patients who are at great risk for pancreatitis and who have
not responded to dietary interventions.

Cautions: hyperthyroidism, gall bladder disorders, peptic ulcer,
hyperalbuminaemic states and cardiovascular disease.

Drug interactions: warfarin, HMG CoA reductase inhibitors, phenytoin,
sulphonylureas, and cholestyramine.

Contraindications: hypersensitivity to fibrates; renal or hepatic failure; primary
biliary cirrhosis; gallstones.

Side effects: gastrointestinal disturbances, myalgia/myosis like syndrome,
eczema, rash headache, dizziness, blurred vision; transient leucopenia may
occur; see also notes above.

Dose and Administration: Adult: Oral: Initially 300 mg twice daily, increased
to 600 mg twice daily, 30 minutes before the morning and evening meals.
Dosage range, 0.9-1.5 g daily in 2 divided doses.

Storage: store in airtight containers and at room temperature.

Lovastatin

Tablet, 20 mg

Indications: treatment of hypercholesterolaemia particularly in type Ila and IIb
hyperlipoproteinaemias.
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Cautions, Drug interactions, Contraindications, Side effects and Storage; see
under simvastatin.

Dose and Administration: Adult: Oral: an initial dose of 10 to 20 mg daily in
the evening with food, increased, if necessary, at intervals of 4 weeks or more to
80 mg daily in single or divided doses. In patients taking immunosuppressant
drugs an initial dose of 10 mg daily is recommended; the daily dose should not
exceed 20 mg.

Simvastatin

Tablets, 5mg, 10 mg, 20 mg, 40 mg

Indications: lowering LDL and total cholesterol in dyslipidaemias where this is
the major problems; type IIa and IIb hyperlipidaemia of any cause, especially
hetrozigous familial hypercholesterolemia; coronary heart disease (reduction of
risk of cardiovascular events).

Cautions: hepatic disease or elevated serum transaminases.

Drug interactions: alcohol, warfarin, cholestyramine, digoxin, drug which
inhibit cytochrome P450 isoenzyme 3A4 (ciclosporin, macrolides, azoles,
protease inhibitor; they increase risk of myopathy), fibrates, nicotinic acid,
propranolol.

Contraindications: known hypersensitivity to the drug; active liver disease or
unexplained persistently raised serum-aminotransferase concentrations,
pregnancy.

Side effects: abdominal pain, constipation, diarrhea, flatulence, nausea,
dyspepsia; myalgia associated with muscle stiffness or weakness, or elevations of
creatine kinase; plasma transaminase elevation; headache, insomnia, skin rash,
peripheral neuropathy and a hypersensitivity syndrom with angioedema.
Rhabdomyolysis with renal failure has occurred. Incidence and severity of
myopathy are increased by drug interactions-see above.

Dose and Administration: Adult: Oral: initially 10mg at night, adjusted, if
required, at intervals of 4 weeks or more. Maximum 80 mg/day.

Severe renal impairment (creatinine clearance <30 ml/min): 10 mg/day. If
higher doses are necessary, implement with caution.

Storage: store in well-closed, light -resistant containers at 5 — 30°C.

2.4. Drugs used for angina /ischemic heart disease

Angina pectoris is a syndrome that arises from reduced myocardial oxygen
supply. The prominent symptom is transient precordial distress ranging from
discomfort to sever pain. The three main types of angina are: stable angina:
unstable angina, and prinzmetal's angina. These should not be regarded as
discrete groups as more than one type is usually present in the patient with
angina.

Treatment depends on the type of angina and includes drug therapy (nitrates,
beta blockers and calcium channel blockers), percutaneous coronary
interventions, and coronary artery by pass surgery. Antithrombotics are used in
unstable angina and include anticoagulants and antiplatelets.
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Glyceryl trinitrate and other organic nitrates have a vasodilator effect with
venodilatation predominating over dilatation of the arterioles and they have a
useful role in angina.

Sublingual Glyceryl trinitrate is one of the most effective drugs for providing
rapid symptomatic relief of angina, but its effect lasts only for 20 to 30 minutes.
Duration of action may be prolonged by modified - release and transdermal
preparations (but tolerance may develop)

A sublingual tablet of isosorbide dinitrate is more stable in storage than glyceryl
trinitrate and is useful in patients who require nitrates infrequently; it has a
slower onset of action, but effects persist for several hours.

Beta-blockers, such as atenolol, block beta-adrenergic receptors in the heart, and
thereby decrease heart rate and myocardial contractility and oxygen
consumption, particularly during exercise. Beta-blockers are first-line therapy for
patients with effort-induced chronic stable angina; they improve exercise
tolerance, relieve symptoms, reduce the severity and frequency of angina
attacks, and increase the anginal threshold.

Beta-blockers should be withdrawn gradually to avoid precipitating an anginal
attack; they should not be used in patients with underlying coronary vasospasm
(prinzmetal angina). The different beta-blockers appear to be equally effective in
stable angina, although it has been suggested that those with intrinsic
sympathomimetic activity should be avoided.

A calcium-channel blocker, such as verapamil, is used as an alternative,
particularly in patients unable to tolerate beta-blockers. Calcium-channel
blockers interfere with the inward movement of calcium ions through the slow
channels in heart and vascular smooth muscle cell membranes, leading to
relaxation of vascular smooth muscle. Calcium-channel blockers are used to
improve exercise tolerance in patients with chronic stable angina due to
coronary atherosclerosis or with abnormally small coronary arteries and limited
vasodilator reserve. They can also be used in patients with unstable angina with
a vasospastic origin, such as Prinzmetal angina, and in patients in whom
alterations in cardiac tone may influence the angina threshold. Care is required
in selecting an appropriate drug since the properties of dihydropyridine calcium-
channel blockers (such as nifedipine) and rate-limiting calcium channel blockers
(diltiazem and verapamil) are not the same. Studies comparing long-acting
calcium-channel blockers (verapamil or modified-release nifedipine) with beta-
blockers have shown similar outcomes in terms of symptom control and
cardiovascular events. However, dihydropyridines may cause tachycardia and
are less suitable than rate limiting calcium-channel blockers for monotherapy;
they should not be used with out beta-blockers in unstable angina. Short-acting
preparations of nifedipine have been associated with increased mortality and are
not recommended.

Atenolol

Tablets, 50 mg, 100 mg

Indications: hypertension, angina, and arrhythmias.

Cautions, Drug interactions, Contraindications, Side effects; see section 2.2
under propranolol.
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Dose and Administration: Oral: Angina:

Adult: 50 mg once daily, increased if necessary to 50 mg twice daily or 100 mg
once daily.

Child: 0.8-1.5 mg/kg/day (maximum 2 mg/kg/day)
Storage: store at room temperature and protect from light.

Diltiazem Hydrochloride

Tablets, 60 mg, 90 mg, 120 mg, 90 mg (s/7), 120 mg (s/r)

Indications: angina (including prinzmetal's angina), hypertension,
supraventricular arrhythmias.

Cautions, Drug interactions, Containdications and Side effects; see section
2.2 under verapamil

Dose and Administration: Oral: Adult:

Angina: Immediate release: usual starting dose: 30mg 4 times/day; usual range:
180-360 mg/day in divided doses

Extended release: 180mg once daily; may increase at 7-14 day intervals
(maximum recommended dose: 360mg/day).

Note: Do not crush long acting dosage forms.

Storage: store at room temperature.

Glyceryl trinitrate (Nitroglycerine)

Tablet (sublingual), 0.3mg, 0.5 mg, 0.4mg, 0.6mg

Tablet (Sustained released), 2.5 mg

Capsule (extended release), 2.5 mg, 6.5mg, Img

1V infusion, 0.1mg/mi, 0.2mg/mi, 0.4mg/ml

Injection, Smg/ml

Spray, 0.4mg/dose

Patch, 0.1mg/hr, 0.2mg/hr, 0.4mg/hr

Ointment, 2%

Indications: prophylaxis and treatment of angina.

Cautions: severe hepatic or renal impairment; hypothyroidism, malnutrition, or
hypothermia, recent history of myocardial infarction; conditions that cause dry
mouth.

Drug interactions: alcohol, antihypertensive, vasodilators and sildenafil.
Contraindications: hypersensitivity to nitrates; hypertensive conditions and
hypovolaemia; hypertrophic obstructive cardiomyopathy, aortic stenosis,
cardiac tamponade, constrictive pericarditis, mitral stenosis; marked anaemia,
head trauma, cerebral haemorrhage, closed - angle glaucoma.

Side effects: Flushing of the face, dizziness, tachycardia, and throbbing
headache. Large doses cause vomiting, restlessness, blurred vision, hypotension
(which can be severe), syncope and rarely cyanosis, and methaemoglobinaemia;
impairment of respiration and bradycardia may ensue. Contact dermatitis
(topical glyceryl trinitrate preparations), localized burning sensation (sublingual
tablets). Tolerance may develop from uninterrupted, repeated use.
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Note: tolerance may be managed by nitrate withdrawal (12-36 hours) and
reinstitution with the same agent. Doses may need to be reviewed as tolerance
develops.

Dose and Administrations: Adult:

Sublingual: 0.3 - 0.6 mg repeated at five-minute intervals for the maximum of 3
doses in 15 minutes, may also use prophylactically 5-10 minutes prior to
activities which may provoke an attack

Oral: 2.5-9mg 2-4 times/day (up to 26 mg 4 times/day)

Ointment: topical to the skin, 15 to 30 mg of nitroglycerin (contained in 2.5 to
5cm [1 to 2 inches] of ointment as squeezed from the tube) every eight hours
during the day and at bedtime. If angina occurs between doses, frequency of
application may be increased to every six hours.

Buccal: Initial: 1mg every 3-5 hours while awake (3times/day); titrate dosage
upward if angina occurs with tablet in place

IV: Smcg/minute, increase by OSmcg/minute every 3-5 minutes to
20mcg/minute; if no response at 20mcg/minute increase by 10mcg/minute
every 3-5 minutes, up to 200mcg/minute.

Patch, transdermal: initial: 0.2-0.4 mg/hour, titrate to doses of 0.4-0.8mg/hour.
Spray: 1-2 sprays into mouth under tongue every 3-5 minutes for maximum of
three doses in 15 minutes

Dosage has not been established for pediatric use.

Note:

Sublingual tablet

o Instruct patient to sit or lie down upon first indication of incoming angina
pain and to place tablet under tongue or in buccal pouch (hypotensive effect of
drug is intensified in the upright position).

o Instruct patient to allow tablet to dissolve naturally and not to swallow until
drug is entirely dissolved. Advise patient with dry mouth to take a sip of water
or place 1ml saline under the tongue before taking the nitroglycerin tablet.
Sustained-release tablet or capsule

e Take on an empty stomack (1 hour before or 2 hours after meals), with a full
glass of water, and swallowes whole.

o Sustained release form helps to prevent anginal attack, it is not intended for
immediate relief of angina.

e Do not crush or chew

Transdermal ointment

Ointment is applied in a thin, even layer covering an area of the same size
(measuring at least 2 by 3 inches) at each use, but it is not to be rubbed or
massaged into the skin. The site of ointment application may be the non-hairy
skin of the chest, stomach, front of the thighs, or any other accessible areas of
clean, dry skin. Application to the chest is commonly preferred since the patient
also benefits psychologically from applying medication to the area where the
pain is experienced. Keep ointment container tightly closed and store in cool
place

Storage: nitroglycerin tablets for sublingual use may easily lose half their
potency in 24 hours if stored incorrectly.
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e Tablets should be kept in the original container, which should be kept tightly

closed and closed immediately after use.

e Pateints should keep the container in a cool place, e.g. handbag or outer
clothing pocket.

e Discard 60 days after opening.

e No more than 100 tablets should be dispensed at one time

Isosorbide dinitrate

Sublingual tablets, 5 mg, 10 mg

Indications: relief of acute anginal attacks and for management of long-term
angina pectoris; congestive cardiac failure.

Cautions, Drug interactions, Contraindications and Side effects; see under
glyceryl trinitrate.

Note: as with other long acting nitrates, tolerance develops rapidly.

Dose and Administration: Adult: Sublingually:

Angina (acute attack): 2.5 - 10 mg, if relief is not attained after a single dose,
additional doses may be given at 5-10 minute intervals; no more than 3 doses
should be given in a 15-30 minute period.

Angina prophylaxis. 2.5 - 10 mg 4-6 hourly.

Congestive cardiac failure: 40mg 4 times daily. However, as 6 hourly
administrations may promote tolerance, 12 hourly dosage is preferable,
alternatively dosing with a nitrate-free night restores tolerance.

Storage: store at room temperature.

Isosorbide mononitrate

Tablet, 10mg, 20mg, 25mg(m/r), 40mg(m/r), 60mg(f/c,m/r)

Capsule, 40mg(m/r), 50mg(m/r)

Dose and Administration: Adult: Oral: 20mg 8-12 hourly. 20-120mg/day in
divided doses has been used.

Metoprolol

Injection, Img/ml

Tablets, 50mg, 100 mg, 200mg(s/r)

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.2, under metoprolol.

Dose and Administration: Oral: Angina: 50-100mg 2-3 times daily.

Nifedipine

Capsule, 5 mg, 10 mg 20 mg

Capsule (m/r), 30 mg

Tablet, 10 mg

Tablet (m/r), 10mg, 20 mg, 30 mg, 40 mg, 60 mg, 90 mg.

Indications: angina pectoris, hypertension (sustained release only).

Cautions, Drug interactions, Contraindications and Side effects; see section
2.5. under Nifedipine.

Dose and Administration: Oral: Adult:
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Slow release preparation: 10 to 40mg twice daily or 30-90mg once daily,
depending on the preparation.

Note: it should be swallowed whole with liquid. Once daily formulations should
be taken at the same time each day, i.e. approximately 24 hourly; twice daily
formulations approximately 12 hourly and dosage interval not less than 4 hours.
Short-acting preparations (not recommended)

Storage: store at room temperature.

Pentaerythritol Tetranitrate

Capsule, 80 mg

Tablet, 10 mg, 20 mg

Indications: angina pectoris.

Dose and Administration: Oral: Adult: up to 240mg daily, in divided doses,
before a meal.

Propranolol

Tablet, 10 mg, 40 mg

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.2 under propranolol.

Dose and Administration: Adult: Oral:

Angina: initially 20 - 40 mg twice daily, increasing gradually to 120 - 360
mg/day in 2 divided doses. A twice - daily dose of 80 mg (or 160 mg once daily
of a long-acting preparation) may be adequate.
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2.5. Antihypertensives

Management of hypertension

Since treatment for hypertension is often life-long, it is important to integrate the
treatment of hypertension into an overall program of management of associated
risk factors and conditions, particularly in elderly patients who often have
multiple associated disorders.

Mild hypertension is defined as 140 - 159 mmHg systolic blood pressure and 90-
99 mmHg diastolic blood pressure. Moderate hypertension 160 - 180 mmHg
systolic and 100 - 109 mmHg diastolic and severe hypertension more than 180
mmHg systolic and more than 110 mmHg diastolic.

Lifestyle changes should introduce for all patients; they include weight
reduction, reduction in alcohol intake, reduction of dietary sodium, stopping
tobacco smoking, and reduction in saturated fat intake. The patient should eat a
healthy nutritious diet including adequate fruit and vegetables and should
exercise regularly. These measures alone may be sufficient in mild hypertension
with no target organ damage, but patients with moderate to severe hypertension
will also require specific antihypertensive therapy.

Drug treatment of hypertension

The goal of treatment is to obtain the maximum tolerated reduction in blood
pressure.

Five classes of drug are used for first - line treatment of hypertension: Diuretics,
Beta - adrenoceptor antagonists (beta blockers), Angiotensin - converting
enzyme (ACE) inhibitors, calcium- channel blockers and alpha -adrenoceptor
blocking drugs (alpha blockers). All five classes are effective in reducing blood
pressure; thiazide diuretics and beta-blockers have been shown to reduce
mortality due to cardiovascular complications of hypertension other classes of
drugs may be used in certain situations.

Thiazide diuretics, such as Hydrochlorothiazide have been used as first-line
antihypertensive therapy and are particularly indicated in the elderly. They
have few adverse effects in low doses, but in large doses they may cause a
variety of unwanted metabolic effects (principally potassium depletion), reduced
glucose tolerance, ventricular ectopic beats and impotence; they should be
avoided in gout. These effects can be reduced by keeping the dose as low as
possible; higher doses do not produce an increased reduction in blood pressure.
Thiazides are inexpensive and when used in combination, can enhance the
effectiveness of many other classes of antihypertensive drug.

Beta adrenoceptor antagonist (beta-blockers) such as propranolol are effective in all
grades of hypertension, and are particularly useful in angina and following
myocardial infarction; they should be avoided in asthma, chronic obstructive
pulmonary disease, and heart block.

Angiotensin - converting enzyme inhibitors (ACE inhibitors) such as captopril are
effective and well tolerated by most patients (see also section 2.1). They can
used in heart failure, left ventricular dysfunction and diabetic nephropathy, but
should be avoided in renovascular disease and in pregnancy. The most common
adverse effect is a dry persistent cough.

Calcium Channel blockers such as Nifedipine are effective antihypertensives.
Particularly for isolated systolic hypertension and in the elderly when thiazides



2. Cardiavascular Drugs 57

cannot be used. Short acting formulations of nifedipine should be avoided as
they may evoke reflex tachycardia and cause large variations in blood pressure.
Alpha-adrenoceptor blocking drugs (alpha-blockers) such as prazosin are effective in
lowering blood pressure but remain too expensive to be considered as first line
therapy in many countries. They are particularly useful in prostatism, but
should be avoided in wurinary incontinence. They are usually used in
combination with other antihypertensives, the first dose being given at bedtime,
as profound hypotension may occur.

Drugs acting on the Central nervous system are also effective antihypertensive
drugs. In particular, methyldopa is effective in the treatment of hypertension in
pregnancy, and may also be used in asthma and heart failure. Reserpine is also
used because of its effectiveness and low cost. It should be used in combination
with diuretics and prescribed in much lower doses than were formerly used.
Combining antihypertensive drugs often produces a beneficial additive effect.

Hypertension in pregnancy

Drug therapy for chronic hypertension during pregnancy remains controversial.
If diastolic blood pressure is greater than 95 mmHg. Methyldopa is the safer
drug. Beta-blockers should be used with caution in early pregnancy. Since they
may retard fetal growth they are effective and safe in the third trimester. ACE
inhibitors are contraindicated in pregnancy since they may damage fetal and
neonatal blood pressure control and renal function. Women who are taking
these drugs and become pregnant should have their antihypertensive therapy
changed immediately.

Pre-eclampsia and eclampsia. If pre-eclampsia or severe hypertension occurs
beyond the 36™ week of pregnancy, delivery is the treatment of choice. For
acute severe hypertension in pre-eclampsia or eclampsia, intravenous
hydralazine can be used.

Amiloride and Hydrochlorthiazide

Tablet, 2.5mg + 25 mg, 5mg + 50mg

Oral solution, 5mg+50mg/5ml

Indications: hypertension, especially when a potassium-sparing diuretic effect is
desired.

Cautions: possibility of hypokalemia or hyperkalemia.

Drug interactions: chlorpropamide, carbenoxolone, see also
hydrochlorthiazide.

Side effects: hyponatraemia, constipation, allergic reactions, cholecystitis or
pancreatitis, gout or hyperuricemia, hepatic function impairment,
thrombocytopenia.

Dose and Administration: Oral: Adult: start with Smg+50mg per day, then may
be increased to 10mg+100mg per day if needed; usually given in a single dose.
Storage: at room temperature.

Amlodipine Besilate
Tablet 2.5 mg, 5 mg, 10 mg
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Indications: hypertension and angina pectoris.

Cautions, Drug interactions, Contraindications, Side effects; see under
Nifedipine below.

Dose and Administration:

Hypertension: Oral: Adult: Initial dose 2.5 mg twice daily (1.25 mg twice daily in
elderly, hepatic or renal impairment): increased if necessary after 3 - 4 weeks to
5 mg twice daily (exceptionally up to 10 mg twice daily); maintenance 2.5 or 5
mg once daily may be sufficient

Storage: at room temperature in a tight, light resistant container.

Candesartan

Tablet, 4mg, 8mg, 16mg

Indications: alone or in combination with other antihypertensive agents in
treating essential hypertension.

Cautions: pre-existing renal insufficiency.

Drug interactions: concurrent use with potassium sparing diuretics (amiloride,
spironolactone, triamterene), trimethoprim, avoid garlic.

Contraindications: hypersensitivity to candesartan; bilateral renal artery
stenosis; pregnancy (2™ and 3™ trimesters)

Side effects: worsening of renal function in patients dependent on rennin-
angiotensin-aldosterone  system.tachycardia, dizziness, lightheadedness,
drowsiness, headache, anxiety, depression, somnolence, fever, rash,
hyperglycemia, hyperuricemia, dyspepsia, gastroenteritis, hematuria, dyspnea,
pharyngitis, and epistaxis.

Dose and Administration: Hypertension: Oral: Adult:

usual dose is 14-32 mg once daily; dosage must be individualized. Blood
pressure response is dose-related over the range of 2-32mg. The usual
recommended starting dose of 16mg once daily when it is used as monotherapy
in patients who are not volume depleted. It can be administered once or twice
daily with total daily doses ranging from 8-32 mg. Larger doses do not appear to
have a greater effect and there is relatively little experience with such doses.

Candesartan and Hydrochlorothiazide

Tablet, 16mg+ 12.5mg

Indications: treatment of hypertension; combination product should not be used
for initial therapy.

Dose and Administration: Oral: Adult: replacement therapy: Combination
product can be substituted for individual agents; maximum therapeutic effect
would be expected within 4 weeks

Usual dosage range:

Candesartan: 8-32 mg/day, given once daily or twice daily in divided doses
Hydrochlorothiazide: 12.5-50mg once daily.

Captopril
Tablet 12.5 mg, 25 mg, 50 mg, 100 mg
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Indications, Cautions, Drug interactions, Contraindications, Side effect; see
section 2.1 and notes above

Dose and Administrations:

Hypertension: Oral: Adult: initially 12.5 mg twice daily, increased gradually at
intervals of 2 to 4 weeks according to the response; usual maintenance dose 25
mg twice daily; maximum 50 mg twice daily (rarely 3 times daily in severe
hypertension)

Captopril + Hydrochlorthiazide
Tablet, 50 + 25 mg
See section 2.1.under Captopril + Hydrochlorthiazide

Carvedilol

Tablet, 3.125 mg, 6.25 mg, 12.5 mg, 25 mg

Indications: hypertension; mild to moderate congestive heart failure as an
adjunct to standard therapy.

Cautions: sinus bradycardia and partial heart block.

Drug interactions: as for other beta-blockers.

Contraindications: as for other beta-blockers, hepatic impairment.

Side effects: as for other beta-blockers; see atenolol, liver function
abnormalities.

Dose and Administration: Hypertension: Oral:

Adult: Initially 12.5 mg once daily, increased after 2 days to 25 mg once daily;
may be increased at intervals of at least 2 weeks up to a maximum of 50mg/day
in single or divided doses.

Elderly: 12.5mg once daily, titrated at intervals of at least 2 weeks upto
25mg/day.

Storage: store at room temperature.
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Clonidine Hydrocloride

Injection, 0.15 mg/ml in 1 ml ampoule

Tablet, 0.025 mg, 0.15 mg

Indications: management of mild to moderate hypertension either used alone or
in combination with other antihypertensives.

Cautions: cardiovascular disease, ischaemic heart disease including myocardial
infarction, renal impairment, occlusive peripheral vascular disorders such as
raynaud’s disease, or those with a history of depression; gradual withdrawal is
needed.

Note:- it causes drowsiness and patients should not drive or operate machinery
where loss of attention could be dangerous. IV injection of clonidine should be
given slowly. Patients should be warned of the risk of missing a dose or stoping
the drug as sudden discontinuation may cause rebound hypertension.

Drug interactions: Alcohol and other CNS depressants, tricyclic
antidepressants, opiate analgesics, beta-blockers.

Contraindications: hypersensitivity to clonidine or any component of the
formulation.

Side effects: drowsiness, dry mouth, dizziness, and headache, constipation,
depression, anxiety, fatigue, nausea, anorexia, parotid pain, sleep disturbances,
vivid dreams, impotence, loss of libido, urinary retention or incontinence, slight
orthostatic hypotension, and itching, or burning sensation in the eye, fluid
retention, and sudden withdrawal of clonidine may produce rebound
hypertension.

Dose and Administration:

Hypertension: Oral

Adult: initial dose: 0.1 mg twice daily (maximum recommended dose:
2.4mg/day); usual dose range: 0.1-0.8mg/day in 2 divided doses.

Child: initial dose: 5-10 mcg/kg/day in divided doses every 8-12 hours, increase
gradually at 5 to 7 day interval to 25 mcg/kg/day in divided doses every 6
hours, maximum: 0.9mg/day.

Acute Hypertension Urgency: Oral

Adult: initial dose 0.1-0.2 mg; may be followed by additional doses of 0.1mg
every hour, if necessary, to a maximum total dose of 0.6mg.

Storage: at room temperature in tightly closed container.

Diazoxide

Injection, 15 mg/ml in 20 ml ampoule

Indications: hypertensive crisis, commonly used with a diuretic such as
furosemide.

Caution: impaired cardiac or cerebral circulation and in patients with aortic
coarctation, arteriovenous shunt, heart failure; impaired renal function, diabetes
mellitus; during labour, history of gout, uremia.

Drug interactions: hyperglycaemic, hyperuricaemic, other antihypertensive or
vasodilators; phenytoin.

Contraindications: hypersensitivity to diazoxide or to other thiazides, cerebral
bleeding, eclampsia.
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Side effects: hypotension, hyperglycaemia, heart failure, nausea, anorexia, and
other gastrointestinal disturbances, mild hyperuricaemia, extrapyramidal
symptoms, eosinophilia, dizziness, tinnitus and blurred vision; hypersensitivity
reaction such as rashes, leucopenia, & fever.

Dose and Administration: /V: Adult and Child:

1-3 mg/kg up to a maximum of 150mg in a single injection; repeat dose in 5-15
minutes until blood pressure adequately reduced; repeat administration at
intervals of 4-24 hours; monitor the blood pressure closely; do not use longer
than 10 days.

Enalaprilat

Injection, 1.25 mg/mi

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.1 under Enalaprilat and notes above.

Dose and Administration: Hypertension: 1.V: Adult: (over at least five minutes),
1.25 mg every six hours.

Enalapril Maleate

Tablet, 2.5mg, 5mg, 10mg, 20mg, 40mg

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.1 under Enalapril maleate and notes above.

Dose and Administrations: Hypertension: Oral: Adult:

Used alone, initially 5 mg once daily. If used in addition to diuretic in elderly
patients, or in renal impairment, initially 2.5 mg daily, usual maintenance dose
10 mg - 20 mg once daily, in severe hypertension may be increased to maximum
40 mg once daily.

Enalapril Maleate and Hydrochlorothiazide

Tablet, 10 mg + 25 mg

See section 2.1 under Enalapril Maleate and Hydrochlorothiazide and notes
above.

Felodipine

Tablet, 5 mg, 10 mg

Indications: hypertension, prophylaxis of angina.

Cautions, Drug interactions, Contraindications, Side effects; see under
Nifedipine

Dose and Administrations:

Hypertension: Oral: Adult: initially 5 mg (elderly 2.5 mg) daily in the morning;
usual maintenance dose 2.5 - 10 mg once daily; doses above 20 mg daily rarely
needed

Storage: store below 30°C in a tight container - protect from light.
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Fosinopril

Tablet, 10mg, 20mg

Indications: treatment of hypertension, either alone or in combination with
other antihypertensive agents.

Cautions, Drug interactions, Contraindications, Side effects; see under
captopril.

Dose and Administration: Oral:

Adult: initial: 10mg/day; usual maintainance 20- 40mg/day.

Child > 50kg: initial: 5-10mg once daily.

Hydralazine

Tablet, 25 mg, 50 mg

Injection, 20 mg /ml in 1 ml ampoule

Indications: moderate to severe hypertension (low doses used in combination
therapy, especially with beta blockers).

Cautions: pregnancy, breast-feeding, in elderly patients, in patients with hepatic
or renal impairment, with coronary artery disease.

Drug interactions: other antihypertensive drugs, nitrates, diazoxide.
Contraindications: coronary artery disease, rheumatic heart disease (mitral
valvular), cerebrovascular disease or accident, idiopathic systemic lupus
erythematosus, severe tachycardia, high output heart failure, myocardial
insufficiency due to mechanical obstruction.

Side effects: tachycardia, palpitations, nausea, vomiting, diarrhoea, anorexia,
fluid retention, headache, systemic lupus erythematosus like syndrome, fever,
changes in blood count, peripheral neuritis.

Dose and Administration:

Hypertension: Oral: 25mg twice daily, increased to a maximum of 50mg twice
daily.

Hypertensive crisis: slow IV injection: 5-10mg over 20 minutes; may be repeated
after 20-30 minutes. IV infusion: initially 200-300 microgram/minute;
Maintenance usually 50-150 mcg/minute.

Storage: at room temperature. Protect from freezing.

Irbesartan

Tablet, 75mg, 150mg

Indications: treatment of hypertension alone or in combination with other
antihypertensives.

Cautions: safety and efficacy have not been established for pediatric patients < 6
years of age.

Drug interactions: potassium salts, co-trimoxazole, ACE inhibitors, potassium
sparing diuretics, amiodarone, fluoxetine, glipizide, phenytoin, rosiglitazone,
warfarin, sertraline.

Contraindications: bilateral renal stenosis, pregnancy (2™ and 3™ trimesters)
Dose and Administration: Oral: Adult and Child > 13 years: 150 mg once
daily; patients may be titrated to 300 mg once daily.

Child > 6-12 years: 75mg once daily.
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Storage: store at room temperature.

Isradipine

Tablet, 2.5 mg

Indications: treatment of hypertension.

Cautions, Drug interactions, Contraindication, Side effects; see under
Nifedipine.

Dose and Administration: Mild to moderate hypertension: Oral:

Adult: 2.5 mg twice daily; may be increased after 4 weeks up to 5 mg twice
daily. Hepatic or renal function impairment, and the elderly; initially 1.25 mg
twice daily.

Labetalol

Tablets, 50 mg, 100 mg, 200 mg, 400 mg

Indications: treatment of mild to severe hypertension.

Cautions: as for other beta-blockers, and also, hepatic disease or treated heart
failure.

Drug interactions: alcohol and anaesthetics; agents inhibiting or inducing liver
enzymes, other antihypertensives.

Contraindications: second or third degree atrioventricular block, symptomatic
heart failure, sinus bradycardia, or cardiogenic shock; asthma, severe
bronchospasm, history of allergy.

Side effects: as for beta blockers; and it has also alpha blocking activity which
contributes to its adverse effects such as orthostatic hypotension, impaired male
sexual fuction to a greater extent than with beta blockade alone; muscle
weakness, tremor, urinary retention, hepatitis and jaundice.

Dose and Administration: Adult: Oral: initially 100 - 200 mg twice daily,
increased gradually if necessary to 300-600 mg/day; up to maximum of 2400
mg/day in severe hypertension in two to four divided doses.

Elderly: initial dose of 50mg twice daily.

Storage: store at room temperature.

Lisinopril

Tablet 2.5 mg, 5 mg, 10 mg, 20 mg

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.1 and notes above

Dose and Administration:

Hypertension, initially 2.5 mg daily including patients with renal impairment, the
elderly or those who receiving a diuretic; if possible, the diuretic should be
withdrawn 2 or 3 days before Lisinopril is started and resumed later if required
and usual maintenance dose 10 - 20 mg daily, maximum 40 mg daily.

Lisinopril and Hydrochlorothiazide
Tablet, 10mg + 12.5mg
Indications: treatment of hypertension
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Dose and Administration: Adult: Oral: Dosage is individualized; doses >
80mg/day lisinopril or > 50mg/day hydrochlorothiazide are not recommended.

Losartan

Tablet, 25mg, 50mg, 100mg

Indications: treatment of hypertension.

Drug interactions: potassium sparing diuretics or potassium supplements.
Contraindications: bilateral renal stenosis, pregnancy (2°* and 3™ trimesters)
Side effects: dizziness, headache, skin rash, urticaria, cough, myalgia, GI effect,
angio edema, hyperkalaemia.

Dose and Administration: Oral:

Adult: usual starting dose: 50 mg once daily; can be administered once or twice
daily with total daily doses ranging from 25-100mg.

Child 6-16 years: 0.7mg/kg once daily (maximum: 50mg/day)

Methyldopa

Tablet, 250 mg, 500mg

Indications: hypertension in pregnancy, moderate to severe hypertension.
Cautions: renal or hepatic impairment, or with a history of haemolytic anaemia,
liver disease, or depression; Parkinsonism.

Drug interactions: alcohol, CNS depression producing medications,
monoamine oxidase inhibitors including furazolidine, paragyline, procarbazine;
cocaine, norepinephrine, phenylepinephrine, anaesthetics, and lithium,
diuretics, other antihypertensives, antipsychotics.
Contraindications: depression, active liver disease, phaeochromocytoma,
haemolytic anemia.

Side effects: dry mouth, sedation, depression, drowsiness, diarrhoea, fluid
retention, failure of ejaculation, liver damage, haemolytic anaemia, lupus
erythematosus like syndrome, parkinsonism, rashes, nasal stuffiness edema
(swelling of feet or lower legs), gynaecomastia.

Dose and Administration: Oral:

Adult: 250mg 2-3 times daily gradually increased at intervals of two or more
days to maximum daily dose 3gm.

Elderly: 120mg twice daily initially, gradually increased, maximum daily dose
2gm.

Storage: at room temperature.

Metoprolol

Injection, Img/ml

Tablets, 50mg, 100 mg, 200mg(s/r)

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.2 under metoprolol.

Dose and Administration: Oral:

Adult: initial dose 100mg daily, increased weekly according to response to
400mg daily. Maintenance dose 100-200mg daily.

Elderly: 25mg daily, usual range 25-300mg/day
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Nifedipine

Tablet, 10 mg, 20 mg

Capsule, 5 mg, 10 mg, 20 mg

Indications: used alone or in combination with other agents for treatment of
hypertension and angina pectoris, Raynaud’s phenomenon.

Cautions: aortic stenosis or hypertrophic obstructive cardiomyopathy (may
worsen cardiac failure or increase outflow track obstruction); angina (may
worsen symptoms); nursing mother, renal & hepatic impairment.

Drug interactions: other antihypertensives, beta blockers (use with special
caution), digoxin, drugs that inhibit cytochrome P450 3A4 (cimetidine,
erythromycine, fluoxetine, protease inhibitors, ketoconazole, itraconazole,
fluconazole), drugs that induce cytochrome P450 3A4 (carbamzepine,
phenobarbital e.t.c.), rifampicin, tacrolimus, valproic acid.

Contraindications: hypotension, unstable angina or acute myocardial infarction
(increased infarct rate and mortality) in the absence of current beta blockade;
cardiogenic shock. Avoid sudden withdrawal.

Side effects: peripheral edema (swelling at ankles, feet, or lower legs), dizziness
or light — headedness, flushing or feeling of warmth, headache, nausea,
congestive heart failure or pulmonary edema (breathing difficulty, coughing, or
wheezing), tachycardia, constipation, unusual tiredness or weakness,
palpitation, increased frequency of micturation, eye pain, gum hyperplasia,
depression.

Dose and Administration: Oral:

Adult: 10-20mg three times aday up to 180mg/day or 30-90mg sustained release
once per day.

Note:-Short acting preparation is not recommended for the management of
hypertension.

Child: dosage has not been established

Storage: store between 15 and 250c in a tight, light-resistant container.
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Phenoxybenzamine Hydrochloride

Capsule, 10 mg

Indications: symptomatic management of pheochromocytoma, treatment of
hypertensive crisis caused by sympathomimetic amines.

Cautions: renal impairment, cerebral or coronary arteriosclerosis, elderly, heart
failure and ischaemic heart disease, it aggravates the symptoms of respiratory
infections.

Drug interactions: beta-blockers, sildenafil, tadalafil, and adrenaline
Contraindications: instances when fall in blood pressure would be dangerous;
compensated congestive failure.

Side effects: postural hypotension, tachycardia, shock, headache, confusion,
fatigue, dry mouth, dizziness, miosis, nasal congestion, inhibition of ejaculation.
Dose and Administration: Oral:

Pheochromocytoma:

Adult: initial: 10mg twice daily, increase by 10mg every other day until
optimum dose is achieved; usual range: 20-40mg 2-3 times/day.

Child: initial: 0.2mg/kg (maximum: 10mg) once daily, increase by 0.2mg/kg
increments; usual maintenance dose: 0.4-1.2mg/kg/day every 6-8 hours, higher
doses may be necessary.

Storage: store at room temperature.

Phentolamine mesylate

Injection, 10 mg/ml in Iml

Indications: diagnosis of pheochromocytoma and treatment of hypertension
associated with pheochromocytoma.

Cautions: gastritis or peptic ulcer.

Drug interactions: adrenaline, ethanol, sildenafil, and tadalafil.
Contraindications: as phenoxybenzamine & also angina pectoris or other
evidence of ischemic heart disease.

Side effects: tachycardia, angina pain, arrhythmia, flushing, sweating, feeling of
apprehension, orthostatic hypotension, dizziness, nausea, vomiting, diarrhea,
nasal congestion, pulmonary hypertension, myocardial infarction &
cerebovascular spasm or occlusion.

Dose and Administration: Surgery for pheochromocytoma hypertension: IM, IV
Adult: 5Smg given 1-2 hours before procedure and repeated as needed every 2-4
hours.

Child: 0.05-0.1mg/kg/dose given 1-2 hours before procedure; repeat as needed
every 2-4 hours until hypertension is controlled; maximum single dose: 5mg.
Storage: store powder for injection at room temperature. Reconstituted solution
is stable for 48 hours at room temperature and 1 week when refrigerated.

Prazosin Hydrochloride

Tablet, 1 mg, 2 mg, 5mg

Indications: hypertension, hypertension associated with pheochromocytoma.
Cautions: elderly patients, during pregnancy and breastfeeding, angina pectoris,
narcolepsy, and in those sensitive to the drug. First dose may cause collapse due
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to hypotension (should be taken on retiring to bed); hepatic or renal function
impairment; advice patients not to do activities requiring alertness.

Drug interactions: nifedipine, other antihypertensive agents or nitrates, alcohol,
beta blockers and calcium channel blockers.

Contraindications: heart failure caused by mechanical obstruction, for example
aortic or mitral valve stenosis, pulmonary embolism, and restrictive pericardial
disease.

Side effects: dizziness, orthostatic hypotension, edema, palpitations, dry mouth,
urinary incontinence, angina, dyspnea, and priapism, drowsiness, headache,
lack of energy, and nausea.

Dose and Administration: Oral:

Adult: 0.5 mg 2-3 times daily, the initial dose on retiring to bed or night (to
avoid collapse) increased to 1 mg 2 — 3 times daily after 3 — 7 doses further
increased if necessary to maximum 20 mg daily.

Child (under 7 years of age), initially 0.25 mg 2 — 3 times a day adjusted
according to response. 7 to 12 years of age, initially 0.5 mg two or three times a
day adjusted according to response.

Storage: at room temperature in a well-closed, light — resistant container.

Propranolol

Tablet, 10mg, 40mg

Injection, Img/ml in Iml ampoule

Indications, Cautions, Drug interactions, Contraindications, Side effects and
Storage; see section 2.2 under propranolol.

Dose and Administration: Hypertension:

Oral: 80mg twice daily increased at weekly intervals as required, maintenance
160-320mg daily.

1V injection: 1.3mg administered at a rate not to exceed 1mg/minute, repeated
after two minutes and again after four hours if necessary (for Antiarrhythmic)

Ramipril

Capsule, 1.25mg, 2.5mg, 5mg, 10mg

Indications: treatment of hypertension, either alone or in combination with
other antihypertensive agents.

Contraindications: bilateral renal stenosis, pregnancy (2** and 3™ trimesters)
Dose and Administration: Oral: Adult: 2.5-5mg once daily, maximum:
20mg/day

Reserpine

Tablet, 0.1mg, 0.25mg

Injection, Img/ml in Iml ampoule

Indications: mild to moderate hypertension.

Cautions: debilitated or elderly patients, during breastfeeding, in those patients
with cardiac arrhythmias, myocardial infarction, severe cardiac damage, renal
insufficiency, gallstones, epilepsy, or allergic conditions such as bronchial
asthma.
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Note: -Advice patients not to operate machineries or drive vehicles

Drug interactions: diuretic and hypotensive agents, cardiac glycosides or
quinidine, monoamine oxidase inhibitors, CNS depressants.

Contraindications: mental depression, active peptic ulcer, with ulcerative
colities and in patients receiving electroconvulsive therapy.

Side effects: nasal congestion, CNS symptoms including depression,
drowsiness, lethargy, nightmares, diarrhoea, abdominal cramp; nausea,
vomiting and anorexia, respiratory distress, cyanosis, breast enlargement and
galactorrhoea, gynaecomastia, decreased libido, impotence, sodium retention,
oedema, weight gain, miosis, dry mouth, sialorrhoea, dysuria, rashes,
thrombocytopenia purpura..

Dose and Administration: Oral: Adult: initially 0.05 - 0.125mg once daily; this
may be increased gradually to an accepted maximum of 0.25mg daily. The
lowest effective dose should be used.

Child: 0.005 to 0.02mg per kg of body weight a day in one or two divided daily
doses.

Note: - Take with meals or milks.

Storage: at room temperature, in tight, light-resistant containers.

Sodium Nitroprusside

Powder for injection, 50 mg in ampoule.

Indications: hypertensive crisis (when treatment by mouth not possible).
Cautions: impaired pulmonary function; hypothyroidism; renal impairment;
ischaemic heart disease; impaired cerebral circulation; hyponatraemia; raised
intracranial pressure; elderly; hypothermia; monitor blood pressure and blood-
cyanide concentration, also blood —thiocyanate concentration if given for more
than 3 days; avoid sudden withdrawal (reduce infusion over 15 - 30 minutes to
avoid rebound effects); pregnancy; breast feeding.

Drug interactions: other antihypertensives; acetazolamide, alcohol.
Contraindications: severe hepatic impairment; compensatory hypertension;
severe vitamin B12 deficiency; hereditary optic atrophy or increased intracranial
pressure

Side effects: nausea and vomiting, headache, apprehension, restlessness,
palpitations, dizziness and abdominal pain, convulsions, confusion and
hyperreflexia.

Dose and Administration: Hypertensive crisis: IV infusion: Adult:

Initially 0.3 mcg/kg/minute; usual maintenance dose 0.5 - 6 mcg/kg/minute;
maximum dose 8mcg/kg/minutes; stop infusion if no response after 10 minutes
at maximum dose. Lower doses in patients already being treated with
antihypertensives.

Storage: store at room temperature.

Tolazoline

Injection, 25mg/ml in 10ml ampoule

Indications: persistent pulmonary vasoconstriction and hypertension of the
newborn (persistent fetal circulation), peripheral vasospastic disorders.
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Caution: mitral stenosis

Note: - pretreatment of infants with antacid may prevent gastrointestinal
bleeding

Drug interactions: ischaemic heart disease, hypotension or after a
cerebrovascular accident; peptic ulcer disease.

Side effects: piloerection, headache, flushing, tachycardia, cardiac arrhythmias,
tingling, chilliness, shivering, sweating, nausea, vomiting, diarrhoea, and
epigastric pain, orthosatic hypotension or marked hypertension with large doses;
peptic ulcer disease, oliguria, haematuria, myocardial infarction, gastrointestinal
haemorrhage, thrombocytopenia and other blood dyscrasias.

Dose and administration:

Adult: peripheral vasospastic disorder: IM, IV, SC: 10-50mg 4 times/day.

Neonates: Initial: IV: 1-2mg/kg over 10-15minutes via scalp vein or upper
extremity; Maintenance: 1-2mg/kg/hour; use lower maintenance doses in
patients with decreased renal function.

Valsartan

Tablet, 40mg, 80mg, 160mg, 320mg

Indications: treatment of hypertension alone or in combination with other
antihypertensives. Treatment of heart failure.

Contraindications: bilateral renal stenosis, pregnancy (2°* and 3™ trimesters)
Dose and Administration: Oral: Adult: Initial: 80 mg once daily; maximum
recommended dose: 320mg/day

Heart failure: initial: 40mg twice dsily; titrate dose to 80-160 mg twice daily,
maximum daily dose 320mg.Note: Do not use with ACE inhibitors and beta
blockers.

Verapamil

Tablets, 40 mg, 80 mg, 120 mg
Injection, 2.5 mg/ml

See section 2.2. under Verapamil

2.6. Diuretics

Diuretics promote the excretion of water and electrolytes by the kidneys. They
are used in the treatment of heart failure or in hepatic, renal, or pulmonary
disease when salt and water retention has resulted in oedema or ascites.
Diuretics are also used, either alone, or in association with other agents, in the
treatment of hypertension.

Low dose diuretics are recommended first-line therapy in uncomplicated cases
of hypertension, especially in black patients and elderly patients with isolated
systolic hypertension. High doses are not recommended because of biochemical
repercussions, including an adverse lipid profile, hyperuricaemia and impaired
glucose control.
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The principal groups of diuretics are Low-ceiling diuretcs, 'Loop' or 'high -
ceiling' diuretics, potassium sparing diuretics, osmotic diuretics, mercurial
diuretics and carbonic anhydrase inhibitors.

Low-ceiling diuretcs: The thiazides, e.g. hydrochlorothiazide, are used as initial
therapy for mild congestive heart failure and mild to moderate hypertension.
Low doses are well tested in mild hypertension and in systolic hypertension, and
should not exceed 25mg.

The low-ceiling diuretics do not induce a diuresis at low creatinine clearances.
In hypertension, diuretics may be used a lone or in combination with potassium-
sparing diuretics or other antihypertensive agents.

They are also used for the management of oedema associated with nephritic
syndrome, liver cirrhosis (usually preceded by spironolactone) and heart failure,
idiopathic hypercalciuria, nephrogenic diabetes insipidus (where they have an
antidiuretics effect) and to help prevent osteoporosis.

High-ceiling diuretics: loop diurectics, e.g. furosemide, are used in the initial
therapy of severe heart failure. Furosemide is effective in high doses even if there
is severe impairment of renal function. Furosemide is similar chemically to the
thiazide diurectics. It has prompt onset of diuretic action and acts primarily by
inhibiting chloride and sodium reabsorption over the entire length of the thick
ascending limb of the loop of henle.

The intravenous route is very fast-acting in emergency situations such as
pulmonary oedema. In such circumstances it has an acute haemodynamic effect,
i.e. venodilation with reduced venous return.

The oral from may be used for hypertension, either alone or in combination
with other antihypertensive agents, but the thiazide-type diurects are preferred
unless there is renal impairment or cardiac failure.

Potassium-sparing diuretics: these include the aldosterone antagonists, e.g.
spiranolactone, which should only be used where specifically indicated.

Others are amiloride and triamterene. Amiloride inhibits sodium reabsorption in
the distal tubule and is a weak diuretic when administered a lone. It also has
some antihypertensive activity. Its potassium and magnesium-sparing properties
are wuseful if combined with a potassium-depleting diuretic, e.g.
hydrochlorothiazide. It is the drug of chice in Liddle’s syndrome and is an
altenetive to spironolactone in patients with primary aldosteronism, who
experience adverse effects.

The adverse effect of diuretic therapy are mainly due to the fluid and electrolyte
imbalance induced by the drugs. Hyponatraemia is an adverse effect of all
diuretics. The risk of hypokalaemia, which may occur with both thiazide and
loop diuretics, depends more on the duration of action than on potency and is
thus greater with thiazides than with loop diuretics (when given in equipotent
doses). Potassium-sparing diuretics can cause hyperkalaemia. Other electrolyte
disturbances include hypercalcaemia (thiazides), hypocalcaemia (loop diuretics)
and hypomagnesaemia (thiazide and loop diuretics).



2. Cardiavascular Drugs 71

Symptoms of fluid and electrolyte imbalance include dry mouth, thirst,
gastrointestinal disturbances (including nausea, vomiting), weakness, lethargy,
drowsiness, restlessness seizures, confusion, headache, muscle pains or cramps,
hypotension (including postural hypotension), oliguria, arrhythmias.

The elderly are more susceptible to electrolyte imbalance than younger patients;
treatment should begin with a lower initial dose of the diuretic (commonly about
50 % of the adult dose) and then adjusted carefully according to renal function,
plasma electrolytes and diuretic response.

Acetazolamide
Tablet, 250 mg
Capsule (s/1), 500mg
Powder for injection, (sodium), 250mg, 500mg in vial
Indications: reduction of intra-ocular pressure in open-angle glaucoma, secondary
glaucoma, and peri-operatively in angle-closure glaucoma (see section 15.1); diuresis;
epilepsy.
Cautions: elderly; pregnancy; breastfeeding; diabetes; pulmonary obstruction;
monitor blood count and electrolytes if used for long periods.
Drug interactions: quinidine, procainamide, mexiletine and TCAs, lithium,
diuretics and potassium-depleting agents.
Contraindications: hypersensitivity to sulfonamides; chronic angle-closure
glaucoma, hypokalaemia, hyponatraemia, hyperchloraemic acidosis; renal and
hepatic impairment.
Side effects: nausea, vomiting, diarrhea, taste disturbance; loss of appetite,
paraesthesia, flushing, headache, dizziness, fatigue, irritability, depression;
thirst, polyuria; reduced libido; metabolic acidosis and electrolyte disturbances
on long-term therapy; occasionally drowsiness, confusion, hearing disturbances,
urticaria, melaena, glycosuria, haematuria, abnormal liver function, renal
calculi, blood disorders including agranulocytosis and thrombocytopenia, rashes
including Stevens-Johnson syndrom and toxic epidermal necrolysis; transient
myopia reported.
Dose and Administration:
Edema: Oral, IV: Adult: 250-375mg once daily.
Child: 5mg/kg or 150mg/m? once every day

Epilepsy: Oral: Adult: 8-30mg/kg/day in 1-4 divided doses;

Child: 8-30mg/kg/day in 1-4 divided doses, not to exceed 1 g/day.
Note: sustained release capsule is not recommended for treatment of epilepsy
Storage: store at room temperature.

Amiloride

Tablet, 5mg

Indications: counteracts potassium loss induced by other diuretics in the
treatment of hypertension or oedematous conditions including CHF, hepatic
cirrhosis, and hypoaldosteronism.

Cautions: diabetes mellitus, elderly, pregnancy and breast-feeding.
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Drug interactions: ACE inhibitors, potssium supplements and salt substitutes,
NSAIDs.

Contraindications: hyperkalaemia, renal failure, and hypersensitivity; see also
Hydrochlorothiazide

Side effects: except for hyperkalaemia serious adverse effects are uncommon;
nausea, anorexia, abdominal pain and flatulence, headache, weakness and
dizziness. Rarely - visual disturbances, blood dyscrasias, skin rashes, pruritus,
bladder spasm, muscle cramps and jaundice.

Dose and Administration: Edema: Oral:

Adult: 5-10mg/day (up to 20mg)

Elderly: initial: 5mg once daily or every other day.

Storage: store at room temperature
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Amiloride and Hydrochlorthiazide

Oral solution, 5mg + 50mg/5ml

Tablet, 2.5mg + 25mg; 5mg + 50mg

See section 2.5. under Amiloride and hydrochlorthiazide

Furosemide

Tablet, 40 mg, 80mg

Elixir, 10 mg/ml

Injection, 10 mg/ml in 2 ml ampoule

Indications: edema of cardiac, hepatic or renal origin, oliguria due to renal
failure; mild to moderate hypertension, usually in combinations with other
antihypertensive agents and as adjunct in the treatment of hypertensive crisis
and for the treatment of hypercalcemia.

Cautions: children, elderly patients, pregnancy (not used to treat hypertension
in pregnancy) and breast feeding; hypotension; correct hypovolaemia before
using in oliguria. It may cause hypokalaemia and hyponatraemia, aggravates
diabetes mellitus and gout, liver failure, renal impairment, prostatic
enlargement, porphyria.

Drug interactions: antigout, potassium-depleting agents, cephalosporins,
NSAIDs, thiazide diuretics.

Contraindications: patients with precomatose states associated with liver
cirrhosis, renal failure with anuria.

Side effects: hyponatraemia, hypokalaemia, hypomagnesaemia,
hypochloraemic alkalosis, increased calcium excretion, hypotension, less
commonly nausea, gastro-intestinal disturbances, hyperuricemia and gout,
hyperglycemia, temporary increase in plasma cholesterol and triglyceride
concentrations, photosensitivity and bone marrow depression, pancreatitis,
tinnitus and deafness, orthostatic hypotension as a result of massive diuresis
(dizziness or light-headedness when getting up from sitting position).

Dose and Administration:

Edema: Oral:

Adult: initially 40 mg daily on rising, maintenance, 20 mg daily or 40 mg on
alternate days, may be increased to 80 mg daily in resistant oedema,;

Child: 1 - 3 mg/Kg body weight daily (maximum 40 mg daily).

Acute Pulmonary edema: Slow IV injection:

Adult: 20-50 mg, if necessary increase by 20 mg steps every 2 hours, if effective
single dose is more than 50 mg, consider using slow intravenous infusion at a
rate not exceeding 4 mg/minute.

Child: 0.5-1.5 mg/kg body weight daily (maximum 20 mg daily).

oliguria (glomerular filtration rate less than 20 mil/minute): Slow IV infusion of a rate
not exceeding 4mg/minute:

Adult: initially 250 mg over 1 hour; if urine output not satisfactory during hour
after first dose, infuse 500 mg over 2 hours then, if no satisfactory response
during hour after second dose, infuse 1 g over 4 hours; if no response after third
dose, dialysis probably necessary.

Hypertension:
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Oral: initially 40mg two times a day; the dosage being adjusted according to
patient’s need.

IV: hypertensive crisis in patients with normal renal function, IV 40 to 80mg.
Hypertensive crisis accompanied by pulmonary edema or acute renal failure IV 100-200
mg.

Antihypercalcemic:

Oral: 120mg a day a single dose or divided into two or three doses;

IM or IV: Adult: 80-100mg in severe cases, the dosage being repeated if
necessary every one to two hours until the desired response is obtained. In less
severe cases smaller doses may be given every two or four hours.

Child: IM or IV: 25 to 50mg, the dosage being repeated if necessary every four
hours until the desired response is obtained.

Storage: Store at room temperature in a well closed container, protect from
freezing and light.

Hydrochlorothiazide

Tablet, 25 mg

Indications: oedema, hypertension and cardiac failure.

Cautions: paediatrics, elderly patients, during pregnancy and breast-feeding,
heart failure, aggravates diabetes and gout, and may exacerbate systemic lupus
erythematosus, dyslipidaemia.

Drug interactions: lithium, antidiabetic agents, hypotensive agents, NSAIDs,
drugs causing potassium depletion, digoxin, cholestyramine.

Contraindications: refractory hypokalaemia, hyponatraemia, hypercalcemia,
severe renal and hepatic impairment, and symptomatic hyperuricemia,
Addison’s disease, anuria.

Side effects: postural hypotension and mild gastrointestinal effects, impotence
(reversible), hypokalaemia, hypomagnesaemia, hyponatraemia, hypercalcemia,
hypochloraemic alkalosis, hyperuricemia, gout, hyperglycemia, and increased in
plasma cholesterol concentrations, less commonly rashes, photosensitivity,
blood disorders (including neutropenia and thrombocytopenia), pancreatitis,
intrahepatic cholestasis, hypersensitivity reaction.

Dose and Administration:

Hypertension: Oral: Adult: 12.5, 25 mg daily; elderly initially 12.5 mg daily.
Edema: Oral: Adult: initially 25 mg daily on rising increasing to 50 mg daily if
necessary, elderly initially 12.5 mg daily.

Severe Oedema in patients unable to tolerate loop diuretics: Oral: Adult: up to 100 mg
either daily or on alternate days (maximum 100 mg daily).

Nephrogenic diabetes insipidus: Oral: Adult: initially up to 100 mg daily.

Mannitol

Injection, 25 % in 50 ml, 20 % in 250 ml, 10 % in 500 ml

Indications: oliguria due to acute renal failure; reduction of intracranial pressure
- cerebral oedema; reduction of intraocular pressure - for angle closure
glaucoma.

Cautions: extravasation causes inflammation and thrombophlebitis.
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Drug interactions: digitalis glycosides, lithium.

Contraindications: cardiac failure, pulmonary oedema, well established anuria
caused by severe renal disease or impaired renal function who do not respond to
a test dose, severe dehydration, metabolic edema, intracranial bleeding.

Side effects: chest pain or fast heartbeat, chills or fever, head ache, convulsions,
difficulty in urination, electrolyte imbalance (confusion, irregular heartbeat,
muscle cramps or pain, numbness, tingling, pain or weakness in hands or feet),
pulmonary congestion, thrombophlebitis (redness or swelling or pain at injection
site).

Dose and Administrations:

Test dose (to assess adequate renal function), by intravenous infusion, as a 20 %
solution, 200 mg/kg body weight infused over 3-5 minutes, repeat test dose if
urine output less than 30 - 50 ml/hour; if response inadequate after second test
dose, re-evaluate patient.

Raised intracranial or intraocular pressure: LV infusion: as a 20 % solution infused
over 30 - 60 minutes, 0.25 - 2g/kg body weight.

Cerebral Oedema: LV infusion: as a 20 % solution infused rapidly, 1g/kg body
weight.

Storage: at room temperature protect from freezing.

Metolazone

Tablet, 2.5 mg, 5mg, 10 mg

Indications: management of mild to moderate hypertension; treatment of
edema in congestive heart failure and nephritic syndrome, impaired renal
function.

Cautions: as for Hydrochlorothiazide.

Drug interactions: furosemide, see also under hydrochlorothiazide.
Contraindications: as for hydrochlorothiazide.

Side effects: as for hydrochlorothiazide, and also palpitation, chest pain, and
chills.

Dose and Administration: Oral: Adult:

Edema: 5-20mg/dose every 24 hours.

Hypertension: 2.5-5mg/dose every 24 hours.

Storage: store at room temperature.
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Spironolactone

Tablet, 25 mg, 100 mg

Indications: oedema and ascites in cirrhosis of the liver, malignant ascites,
nephritic syndrome, congestive heart failure; primary hyperaldosteronism.
Cautions: renal and hepatic function impairment, diabetes mellitus, pregnancy,
breast feeding, elderly, monitor electrolytes (discontinue if hyperkalaemia)

Drug interactions: Angiotensin - converting enzyme (ACE) inhibitors,
cyclosporin, diuretics, potassium containing medications, potassium
supplements or substances containing high levels of potassium, lithium, digoxin,
NSAIDs, warfarin.

Contraindications: hyperkalaemia, hyponatraemia, pregnancy and breast-
feeding, Addison’s disease.

Side effects: gastro-intestinal disturbances; impotence, gynaecomastia,
menstrual irregularities; lethargy, headache, confusion; rashes, hyperkalaemia
(discontinue), hyponatraemia, hepatotoxicity, osteomalacia, and blood disorders
reported.

Dose and Administration: Oral:

Oedema: Adult: 100 - 200 mg daily, increased if necessary to 400 mg daily in
resistant oedema, usual maintenance dose 75 - 200 mg daily,

Child: initially 3 mg/kg body weight daily in divided doses.

Primarily hyperaldosteronism: Adult: diagnosis, 400 mg daily for 3 - 4 weeks;
preoperative management, 100 - 400 mg daily; if not suitable for surgery, lowest
effective dose for long term maintenance.

Adjunct in severe heart failure: Adult: usually 25 mg daily.

Note: - Take with meals or milk.

Storage: at room temperature in a tight, light - resistant container

2.7. Sclerosing Agents

Sclerosants are used in the managment of varicosities including varicose veins
and oesophageal varices when their capacity to damage veins is apparently put
to good use. The mechanisms by which injection sclerotherapy works are not
completely understood but are thought to involve damage to the intima,
intraluminal thrombosis, and intravascular fibrous organisation. Sclerosants
used include: ethanolamine oleate, sodium tetradecyl sulphate and sodium
morrhuate.

Ethanolamine Oleate

Injection, 5 % in 2 ml ampoule

Indications: treatment of varicose veins and oesophageal varices.

Cautions: fatal anaphylactic shock has been reported following administration;
use with caution and decrease dose in patients with significant liver dysfunction,
with concomitant cardiorespiratory disease, or in the elderly or critically ill.
Contraindications: varicose veins of the legs in patients with thrombosis or a
tendency to thrombosis; acute phlebitis, marked arterial, cardiac, or renal
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disease; local or systemic infections; or uncontrolled metabolic disorders such as
diabetes mellitus. Known hypersensitivity to the agent or oleic acid.

Side effects: irritant to skin and mucus membranes; local injection may cause
sloughing, ulceration, and in severe cases, necrosis and pain may occur at the
site of injection. Patients receiving treatment for oesophageal varices may
develop pleural effusion or infiltration. Hypersensitivity reactions have been
reported.

Dose and Administration: /7: Adult:

Varicose veins: 2 to 5 ml of a 5 % solution of ethanolamine oleate is injected into
empty isolated sections of veins, divided between 3 or 4 sites. Injection into full
veins is also possible.
Oesophageal varices: 1.5 to 5 ml of a 5 % solution per varix to a maximum total
dose of 20 ml per treatment session.

Storage: protect from light.

Morrhuate Sodium
Injection, 5% in Sml ampoule
Indications: treatment of small, uncomplicated varicose veins of the lower
extremities.
Cautions: should only be administered when adequate facilities, drugs (e.g.
epinephrine, antihistamines, corticosteroids), and personnel are available for the
treatment of anaphylactic reactions.
Contraindications: hypersensitivity reactions to the drug or to the fatty acids of
cod liver oil. thrombophlebitis; arterial disease, varicosites caused by abdominal
and pelvic tumors, uncontrolled diabetes mellitus, thyrotoxicosis, tuberculosis,
neoplasms, asthma, sepsis, blood dyscrasias, acute respiratory or skin diseases;
and in bedridden patients.
Side effects: thrombosis, valvular incompetency, vascular collapse, drowsiness,
headache, dizziness, urticaria, nausea, vomiting, burning at the site of injection,
severe extravasation effects, asthma, anaphylaxis, weakness.
Dose and Administration:
1V: Adult: Small veins: 50-100mg (1-2ml or 5% injection)

Large veins: 150-200 mg (3-5ml or 5% injection)
Storage: store at room temperature and protect from light.

Sodium Tetradecyl Sulphate

Injection, 1 % in 2 ml ampoule, 3 % in 2 ml ampoule and 5 ml vial.

Indications: varicose veins, management of bleeding oesophageal varices.
Cautions, Contraindications and Side effects; as for ethanolamine oleate.
Dose and Administration: [V: Test dose: 0.5ml given several hours prior to
administration of larger dose; 0.5-2ml (preferred maximum: 1ml) in each vein,
maximum: 10ml per treatment session; 3% solution reserved for large varices.
Storage: store at a temperature not exceeding 25°C. Protect from light.
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2.8. Drugs used in vascular shock

Shock is a complex clinical syndrome of multiple aetiologies but the common
factor in all types of shock is a failure of the circulatory system to maintain
celluar perfusion and function.

Cardiac shock usually results from acute failure of the heart, leading to an
inadequate stroke volume and reduced cardiac output. It has a number of
causes, but is most commonly associated with acute myocardial infarction.
Successful correction of hypovolaemia may alleviate hypotension in some cases,
but cardiac out put may remain depressed and signs of impaired organ perfusion
may persist, necessitating additional therapy.

In cardiogenic shock cardiac output is usually low but peripheral resistance is
high and drugs that have predominantly inotropic effects are most suitable.
Dopamine or dobutamine are often chosen. Dopamine has been widely used in
all forms of shock, often in combination with other inotropes. At low doses it
causes peripheral vasodilation, which was thought to protect renal perfusion;
however, any clinical benefit is unclear and at higher doses it causes
vasoconstriction and is useful where hypotension is not significant.
Noradrenaline causes peripheral vasoconstriction and should be reserved for
severe hypotension. It is particularly useful in septic shock where the cardiac
output is usually high but peripheral resistance is low. Adrenaline has also been
used alone but renal artery vasoconstriction may limit its use, and it has also
been reported to cause lactic acidosis.

In cardiogenic shock associated with myocardial infarction, specific therapy to
restore myocardial perfusion is also indicated.

Adrenaline (Epinephrine)

Injection, 0.1 % in 1 ml ampoule

Indications: Anaphylactic shock, cardiac arrest; bronchospasms; open angle
(chronic simple) glaucoma; added to local anaesthatics.

Cautions: hyperthyroidism, hypertension, diabetes mellitus, ischaemic heart
disease, arrhythmias, cerebrovascular disease, and elderly, cerebral
arteriosclerosis, pankinson’s , rapid IV infusion amy cause death from
cerebrovascular hemorrhage or cardiac arrhythmias.

Drug interactions: other sympathomimmetic agents (additive effects), alpha-
adrenergic blocking agents, anaesthetics (volatile), beta blockers, digoxin,
theophylline, tricycluc antidepressants, monoamine oxidaze inhibitors.
Contraindications: asymmetric septal hypertrophy, pheochromacytoma,
tachyarrhytmias.

Side effects: tachycardia and arrhythmia, hypertension, hypotension, tremor,
anxiety, sweating, nausea, vomiting, weakness, dizziness, pulmonary oedema,
headache, peripheral vasoconstriction.

Dose and Administration:

The 1:1000 (Img/ml) concentration of epinephrine injection must be diluted
before administering intravenously.
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Adult: vasopressor-intravenous infusion, 1mcg per minute. The dose may be
titrated up to 2 to 10microgram per minutes for desired hemodynamic response.
Storage: at room temperature. Protect from light and freezing.

Dobutamine

Powder for injection, 250 mg in vial

Indications: inotropic support in cardiogenic shock, acute myocardial
infarction, post-cardiac surgery and septic shock after adequate volume
replacement; management of refractory cardiac failure.

Cautions: pregnancy, severe hypotension, hypovolaemia should be corrected
before treatment.

Drug interactions: beta-blocking agents; anaesthetic agents (eg, halothane);
MAUO inhibitors.

Contraindications: idiopathic hypertrophic cardiomyopathy with outflow
obstruction.

Side effects: palpitations, ectopic heartbeats and, rarely, ventricular tachycardia,
angina, increase in systolic blood pressure (10 - 20 mmHg, in most patient, but
may be more dramatic, particularly in the presence of preexising hypertension),
nausea, vomiting, headache, paraesthesia and dyspnoea may occur.

Dose and Administation: Adult:

IV infusion: initially, 2.5 - 10 mcg /kg/minute, increasing gradually in
increments of 2.5 mcg/kg/minute up to 15 mcg/kg /minute. Usually not > 20
mcg/kg/ minute is needed. May be infused for up to 72 hours, provide the
patient is carefully monitored; thereafter intermittently.

Storage: store at room temperature.

Dopamine Hydrochloride

Injection, 40 mg/ml in 5 ml ampoule

Indications: cardiogenic shock in infarction or cardiac surgery, renal failure or
septicaemia after adequate volume replacement; short-term management of
refractory cardiac failure and treatment of acute hypotension.

Cautions: hypovolaemia; low dose in shock due to acute myocardial infarction,
hypoxia, hypercapnia, and metabolic acidosis before or at some time as starting
treatment, history of peripheral vascular disease, elderly.

Note:- hypovolaemia should be corrected before dopamine is used in shocked
patients.

Drug interactions: halogenated anaesthetics (such as cyclopropane, halothane);
monoamine oxidase inhibitors, betablockers, digoxin, ergotamine/ergotamine,
tricyclic antidepressants.

Contraindications: tachyarrhythmias, ventricular fibrillation, ischaemic heart
disease, Pheochromocytoma; hyperthyroidism.

Side effects: nausea and vomiting, peripheral vasoconstriction, hypotension
with dizziness, fainting, flushing, tachycardia, ectopic beats, palpitations,
anginal pain; headache dyspnoea, hypertension.

Dose and Administration:
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Cardiogenic shock: LV infusion into large vein: Adult: initially 2 - 5
micrograms/Kg/minutes; gradually increased by 5 - 10
micrograms/Kg/minutes according to blood pressure, cardiac output and urine
output; seriously ill patients up to 20 - 50 micrograms/Kg minutes.

Child: IV same as for adults.

Storage: at room temperature protect from freezing.

Isoprenaline hydrochloride

Injection, 0.2 mg/ml in Iml ampoule

Indications: severe bradycardia, unresponsive to atropine; short-term emergency
treatment of heart block; ventricular arrhythmias secondary to atrioventricular
nodal block.

Cautions, Drug interactions, Contraindications and Side effects; as for
adrenaline above.

Dose and Administration:

Adult: Emergency treatment:

Slow IV bolus: 0.01 - 0.06 mg (10 - 60 mcg), with subsequent doses ranging from
0.01-0.2 mg.

1V infusion: initially 1 mcg/minute, adjusted according to response.

Child: IM or SC: 0.2 mg as a single dose. IV: 0.02 mg as a single dose. IV
infusion: 0.2 mg (Iml) in 200 ml 5 % dextrose water; rate depends on size of
patient and situation.

Storage: store in tight, light-resistant containers.

Levarterenol (Noradrenaline) Tartarate

Injection 8mg/ml in Iml ampoule

Indications: treatment of shock which persists after adequate fluid volume
replacement.

Cautions: never use leg veins for infusion sites, monitor blood pressure closely
and adjust infusion rate, hypoxia or hypercapnia.

Drug interactions: tricyclic antidepressants, MAO inhibitors, antihistamines,
beta-blockers (nonselective), ergot alkaloids, reserpine, and methyldopa, alpha-
blockers.

Contraindications: hypersensitivity to the drug, pregnancy, during anesthesia
with cyclopropane or halothane anesthesia (risk of ventricular arrhythmias)

Side effects: bradycardia, arrhythmia, peripheral ischemia, headache, anxiety,
and dyspnea, skin necrosis, respiratory difficulty.

Dose and Administration:

Vasopressor:

Adult: initial, IV infusion, 0.5 to 1mcg (base) per minute; the dosage being
adjusted gradually to achieve desired blood pressure. Maintenance: Intravenous
infusion, 2 to 12 mcg (base) per minute.

Child: 7V, 0.1mcg (base) per kg of body weight per minute; the dosage being
adjusted gradually to achieve desired blood pressure, up to 1mcg per kg of body
weight per minute.
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Note:- Noradrenaline is administered only by intravenous infusion.
Subcutaneous or intramuscular administration is not recommended because of
the potent vasoconstrictor effect of norepinephrine.

Storage: store at room temperature.

Phenylephrine Hydrochloride

Injection, 10 mg/ml in 1 ml ampoule

Indications: treatment of vascular failure, unresponsive to adequate fluid
volume replacement, in shock, shock like states, drug induced hypotension, or
hypersensitivity.

Cautions: late pregnancy and during labour, diabetes mellitus, cerebral
arterioscerosis, bradycardia, elderly patients.

Drug interactions: alpha adrenergic blocking agents such as labetalol; phenoxy
benzamine; phentolamine; prazosin, anaesthetics, tricyclic antidepressant,
ergotamine, B-blockers, MAO inhibitors

Contraindications: hypertension, hyperthyroidism or myocardial disease or
tachycardia.

Side effects: chest discomfort, pain, dizziness, nervousness, restlessness,
trembling, troubled breathing, unusual paleness, and unusual weakness.

Dose and Administration:

Adult: IM, SC: 2-5 mg/dose every 1-2 hours as needed (initial dose should not
exceed 5 mg),

IV. bolus: 0.1-0.5 mg/dose every 10 -15 minutes as needed (initial dose should
not exceed 0.5 mg)

Child: IM, SC: 0.1mg/kg/dose every 1-2 hours as needed (maximum: 5 mg) IV.
bolus: 5-20 mcg/kg/dose every 10-15 minutes as needed

1V. infusion: 0.1-0.5 mcg/kg/minute

Storage: at room temperature and protect from light and freezing.

2.9. Thrombolytic agent

Antithrombic enzymes convert plasminogen to plasmin, which inturn degrades
fibrin thrombi and fibrinogen.

The most generally accepted indication for the use of antithrombic enzymes is in
the treatment of selected cases of acute myocardial infarction. Other indications
include acute severe pulmonary thromboembolism; acute arterial thrombosis
and thromboembolism; severe deep-vein thrombosis; and clearance of
ateriovenous catheters and cannulae. Thrombolytic agents should not be used to
treat superficial thrombophlebitis.

Alteplase

Powder for injection, 50mg, 100mg /vial

Indications: management of acute myocardial infarction for the lysis of thrombi
in coronary arteries; management of acute massive pulmonary embolism (PE) in
adults.
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Cautions: refractory hypertension, traumatic resuscitation, non-compressible
vascular punctures, transient ischaemic attack (TTA) in preceding 6 months,
warfarin therapy, recent retinal laser treatment.

Drug interactions: aminocaproic acid, oral anticoagulants, heparin, non
steroidal ant inflammatory drugs, nitroglycerin.

Contraindications: cerebrovascular accident, or history of recent major trauma,
surgery or head injury (within the preceding month); gastrointestinal bleeding
within the last month; dissecting aneurysm, intracranial aneurysm, active
bleeding or known bleeding disorder.

Side effects: hypotension, fever, bruising, GI hemorrhage, nausea, vomiting,
GU hemorrhage, bleeding.

Dose and Administration: Acute myocardial infarction: IV: Adult: 15mg bolus,
then 0.75mg/kg over 30 minutes, followed by 0.5mg/kg over 60 minutes. Total
dose should not exceed 100mg.

Storage: store at room temperature or under refrigeration; once reconstituted it
must be used within 8 hours.

Reteplase

Powder for injection, 10.4u

Indications: management of acute myocardial infarction (AMI); improvement
of ventricular function; reduction of the incidence of CHF and the reduction of
mortality following AMI.

Caution, Drug interactions and Contraindications; see under alteplase.

Side effects: bleeding, anemia.

Dose and Administration: Adult: 10 units IV over 2 minutes, followed by a
second dose 30 minutes later of 10 units IV over 2 minutes.

Storage: store at 2-25°C.

Tenecteplase

Powder for injection, 50mg /vial

Indications: management of acute myocardial infarction (AMI)

Caution and Contraindications see under alteplase.

Side effects: hematoma, bleeding, stroke, GI hemorrhage, epistaxis, GU
bleeding.

Dose and Administration: Adult: Acute myocardial infarction: IV bolus over
10 seconds, 30-50 mg according to body weight; maximum 50mg.

Storage: store at room temperature or under refrigeration 2-8°C. If reconstituted
and not used immediately, store in refrigerator and use within 8 hours.
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3. RESPIRATORY DRUGS

3.1. Antitussives/Expectorants

Cough is an important physiological protective mechanism, but may also occur
as a symptom of an underlying disorder such as asthma, gastro-oesophageal
reflux disease, and postnasal drip. Treatment of the disorder often alleviates the
cough, but there are times when symptomatic treatment is appropriate. The
treatment chosen depends on whether the cough is productive or non-
productive.

A non-productive cough such as that often seen with the common cold serves no
useful purpose for the patient, and cough suppressants may provide some relief,
particularly if given at night. Of the commonly used cough suppressants,
pholcodine and dextromethorphan are considered to have fewer adverse effects
than codeine. However, there is little evidence that these drugs are effective in
severe cough. Codeine or similar opioids are not generally recommended as
cough suppressants in children, and should be avoided altogether in those under
1 year of age.

A productive cough is characterized by the presence of sputum and may be
associated with conditions such as chronic bronchitis, bronchiectasis, or cystic
fibrosis. Cough suppressants are inappropriate, since the cough serves the
purpose of clearing the airways; expectorants such as guaifenesin have been
used on the grounds that increasing the volume of secretions in the respiratory
tract facilitates removal by ciliary action and coughing. Mucolytics such as
carbocisteine have been shown to affect sputum viscosity and structure and
patients with productive cough have reported alleviation of their symptoms, but
no consistent improvement has been demonstrated in lung function.

Carbocisteine

Syrup, 2%, 5%

Indications: for its mucolytic activity in respiratory disorders associated with
productive cough.

Cautions: history of peptic ulcer disease.

Contraindications: active peptic ulceration.

Side effects: headache, GIT disturbances such as nausea, diarrhea and
gastrointestinal bleeding, and skin rashes.

Dose and Administration: Oral:

Adult: initially 750 mg 3 times daily, reduced to 1.5 g/day in divided doses, as
soon as a response is obtained.

Child: 6-12 years, 250 mg 3 times daily; 2-5 years, 62.5-125 mg 4 times daily.
Storage: at room temperature.
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Codeine Phosphate

Tablet, 30 mg

Linctus, 15 mg/5ml

Indications: Antitussive in lower doses; treatment of mild to moderate pain.
Cautions: patients with asthma, hepatic and renal impairment, history of drug
abuse and also in children, hypersensitivity reactions to other phenanthrene
derivative opioid agonists.

Drug interactions: alcohol, CNS depressants, buprenorpine, monoamine
oxidase (MAOQ) inhibitors, naltrexone, antidiarrhoeal agents.
Contraindications: children under 1 year old, productive cough, elderly,
respiratory depression, head injury, acute alcoholism, acute asthma, heart
failure secondary to chronic lung disease.

Side effects: constipation particularly troublesome in long term use; dizziness,
nausea, vomiting; difficulty with micturation; ureteric or biliary spasm; dry
mouth, headaches, sweating, facial flushing; dependence, euphoria, sedation,
respiratory depression, circulatory collapse, anaphylactoid reaction.

Dose and Administration:

Tablet, Adult: 10-20mg every 4 -6 hours. Maximum, 120mg in twenty-four
hours.

Child: (6-12 years of age), Oral, 5 to 10mg every four to six hours, not to exceed
60mg per day

Linctus, Adult: 5-10ml 3 - 4 times daily,

Child (but not generally recommended) 5-12 years, 2.5 - 5ml 3-4 times daily.
Storage: at room temperature in a well-closed container.

Dextromethorphan Hydrobromide

Tablet, 15mg

Syrups, 5Smg/5ml, 7.5mg/5mli, 15mg/5ml

Drops, 15mg/ml

Indications: symptomatic relief of non-productive cough due to minor throat
and bronchial irritation occurring with colds or inhales irritants.

Cautions: as for pholcodine

Drug interactions: CNS depressants, monoamine oxidase inhibitors including
furazolidine and procarbazine, amiodarone, fluoxetine, haloperidol, quinidine,
thioridazine.

Contraindications: respiratory failure, acute asthma, in children up to two years
of age.

Side effects: mild dizziness, mild drowsiness, nausea or vomiting, stomach
pain.

Dose and Administration: Oral:

Adult: 10 to 20 mg every 4 hours, or 30 mg every 6 to 8 hours, to a usual
maximum of 120 mg in 24 hours;

Child (6-12 years), 5 to 10 mg every 4 hours or 15 mg every 6 to 8 hours to a
maximum of 60mg in 24 hours, and children (2 to 6 years) 2.5 to 5 mg every 4
hours, or 7.5 every 6 to 8 hours, to a maximum of 30 mg in 24 hours.

Storage: at room temperature in a well-closed container.
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Guaifenesin

Tablet, 100mg, 200mg

Capsules, 200mg

Syrup, 100mg/5ml

Indications: symptomatic relief of productive cough due to colds and minor
upper respiratory infections.

Cautions: persistent or chronic cough such as that occurring with smoking,
asthma, chronic bronchitis, or emphysema, or for cough accompanied by
excessive phlegm.

Drug interaction: heparin

Contraindications: sensitive to Guaifenesin.

Side effects: diarrhoea, drowsiness, nausea or vomiting, stomach pain.

Dose and Administration: Oral:

Adult: 200-400mg every 4 hours.

Child (6 to 12 years), 100 to 200mg every 4 hours, and children (2 to 6 years), 50
to 100mg every 4 hours.

Storage: at room temperature in a tight container

Pholcodine

Syrup, 0.06%, 0.12%

Indications: pholcodine is a semi-synthetic derivative of morphine used for its
antitussive action. It has little if any analgesic or euphoriant effects and is non-
constipating.

Cautions: hepatic disorders, decreased respiratory reserve, severe asthma.

Drug interactions: phenothiazines, benzodiazepines and TCAs.

Side effects: nausea and vomiting, constipation, biliary colic and epigastric
pain. High doses may cause sedation, paradoxical excitement, ataxia and
respiratory depression.

Dose and Administration: Oral:

Adult: 5-10mg 3-4 times daily.

Child: over 5 years, 2.5-5mg 3-4 times daily; 1-5 years, 2-2.5 mg 3 times daily.

3.2. Bronchodilators / Antiasthmatics

Management of Asthma

Asthma is a chronic inflammatory disease in which the patient suffers episodes
of reversible airways obstruction due to bronchial hyperresponsiveness; in a few
patients, inflammation may lead to irreversible obstruction.

Common precipitating factors include exposures to cold weather, upper
respiratory tract infections, bad smells, exercise, ingestion of drugs like aspirin
and beta blockers e.t.c.

The course of acute asthmatic attack is often unpredictable and is potentially life
threatening. Concerning the chronic form of the disease, one should always try
to classify the disease based on severity before initiating treatment. Accordingly,
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it is classified as intermittent or persistent asthma. The later is again divided into
mild, moderate and severe persistent asthma.

Management of asthma involves prophylactic measures to reduce inflammation
and airways resistance and to maintain airflow, as wel as specific regimens for
the treatment of acute attacks.

The standard drugs used for the management of asthma are the beta2 agonists
and corticosteroids. Therapy is preferably given by inhalation to deliver the drug
to the desired site of action. This permits smaller dosages than would be
required with oral administration with a consequent reduction in side effects.
Pregnancy

Poorly controlled asthma in pregnant women can have and adverse effect on the
fetus, resulting in perinatal mortality, increased prematurity and low birth -
weight. For this reason using medications to obtain optimal control of asthma is
justified. Administration of drugs by inhalation during pregnancy has the
advantage that plasma drug concentrations are not likely to be high enough to
have an effect on the fetus. Acute exacerbations should be treated aggressively in
order to avoid fetal hypoxia.

Management of Chronic obstructive pulmonary disease (COPD)

COPD is a common disorder frequently associated with cigarette smoking,
infections, environmemntal pollution, and occupation dust exposure may also
have an aetiological role.

The most important therapeutic intervention is encouraging those patients who
smoke to stop; psychological support and adjunctive drug therapy may be
required. Drug treatment is primarily symptomatic and palliative using
bronchodilators, corticosteroids, and oxygen therapy.

First-line drug therapy for the treatment of COPD consists of bronchodilators to
alleviate bronchospam and any reversible component of the airways obstruction.
For mild disease, bronchodilators such as beta2 agonists, ipratropium bromide
or combination of both may be useful. Regular oral theopylline may be added,
bearing in mind the risk of adverse events.

For moderate to severe cases a trial of oral corticosteroid therapy should be
considered.

The use of mucolytics or expectorants is controversial.

Selective Beta2 agonist, inhaled and systemic

Beta2 agonists relax the bronchial smooth muscle to produce bronchodilatation
by selectively stimulating beta2-adrenergic receptors. Short-acting beta2 agonists
such as salbutamol or terbutaline are the initial drugs of choice for acute
bronchospasm; if inhaled, they can have an almost immediate bronchodilating
effect. Simultaneous administration of more than one drug within this group is
hazardous.

Short-acting betta2 agonists should not be used on a regular basis, but only “as
required”. Patients requiring beta2 agonists more than twice a week should be
commenced on inhaled steroids.
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Salmeterol and formoterol are selective beta2 agonists with a prolonged duration

of action. These agents are indicated for maintenance therapy in chronic

persistent asthma, and COPD. Salmeterol has a delayed onset of action and is
not suitable for treatment of an acute exacerbation.

Various formulations and routes of administration are available.

Inhalation:

Aerosol inhalers (metered dose) are highly effective and preferred to oral

medication for mild to moderate attacks of bronchospasm. Bronchodilator

response is rapid and is sustained for 4 hours or longer, depending on the
severity of the asthma and the dose administered. Compared with oral
preparations, the dose delivered is small and side effects few.

e Use of the inhaler should be demonstrated carefully to the patient and
technique checked at subsequent visits. The importance of breathing out first,
then inhaling slowly and holding the breath for 10 seconds after inhalation
should be stressed. Some patients, especially the elderly, arthritic, and young
children, may be unable to use metered-dose inhalers with out spacers.

e Use of one of the various spacer devices, preferably large volume (=500ml),
will often improve delivery of aerosol, eliminating the need for precise co-
ordination of activation and inhalation.

e The maximum dose per 24-hour period and the number of inhalations
permissible at one time should be explained carefully to the patient, and that if
relief is not obtained with the prescribed dose, medical advice should be
sought.

e When a patient requires a beta2 agonist more than twice a week, add inhaled
corticosteroids. Inhaled corticosteroids increase response to beta2 agonist.

Dry powder inhalers are useful when patients cannot use pressured aerosols

correctly, as they are activated by the patient’s inspiration.

Oral:

Oral beta2 agonists should rarely be prescribed. Onset of action is slower than

inhaled therapy and incidence of side-effects significantly higher, but the action

is slightly more prolonged than with aerosol inhalers. The slow-release
preparations may be of value in patients with nocturnal asthma.

Intravenous:

Intravenous beta2 agonists, used in severe asthma, possess bronchodilator

potency comparable to that of aminophylline and are probably safer to use if

blood level measurement of the latter is not possible.

Glucocorticoids, inhaled

Inhaled corticosteroids reduce airways inflammation and are very effective in
the prophylactic management of chronic persistent asthma. They must be used
regularly for maximum benefit.

Beclometasone, budesonide and fluticasone are equally effective if used in
equivalent doses. There appears to be a relatively flat dose response within the
high-dose range. Suppression of the adrenohypophyseal axis has been reported
with high doses, especially with fluticasone.
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Chlorofluorocarbon (CFC) propellants in aerosol metered-dose inhalers are
being replaced by hydrofluoroalkane (HFA) propellants, and doses may differ.

Antichlinergics, inhaled

An antimuscarnic may be the bronchodilator of choice in the management of
chronic obstructive pulmonary disease. In patients with asthma they are usually
reserved for use in life-threatening acute asthma exacerbations.

Ipratropium bromide an atropine derivative anticholinergic agent, is a potent
inhibitor of vagus meiated bronchoconstriction and has significant
bronchodilator capacity, exerted by blocking vagal influences on bronchomotor
tone

Xanthines

These agents have a narrow therapeutic index with significant toxicity.

Theophylline, a methylxanthine derivatives, is'used primarily for the relief of

bronchospasm. Recent evidence indicates that thephyllines have some anti-

inflammatory effect. Once a day administration in lower doses, previously

considered to be sub-therapeutic, may be of some benefit.

Other effects include CNS stimulation, increased gastric secretion, vasodilation

and mild diuresis; increased rate and depth of respiration, an increase in

diaphragmatic contractility, and positive inotropic and chronotropic effects on

the heart.

Aminophylline is a combination of theophylline with ethylenediamine which

dissociates in the stomach to be absorbed as theophylline. (Aminophylline 1.27g

is equivalent to about 1g theophylline). Aminophylline is more water soluble

than theophylline and may be given parenterally.

e IV infusion has not been shown to be beneficial in acute asthma or
exacerbations of COPD when added to corticosteroids and nebulized
bronchodilators.

Compound bronchodilator preparations

Most compound bronchodilator preparations have no place in the management
of patients with airways obstruction.

In general, patients are best treated wth single-ingredient preparation, such as a
selective beta2 adrenoceptor stimulant or ipratropium bromide, so that the dose
of each drug can be adjusted. This flexibility is lost with combinations, although
those in which both components are effective may occasionally have a role
when compliance is a problem.

Adrenaline (Epinephrine)

Injection, 0.1 % in 1 ml ampoule

Indications: for acute bronchial asthma, and acute anaphylactic reactions; see
section 2.8. under Adrenaline.

Cautions, Drug interactions, Contraindications, Side effects; see section 2.8.
under Adrenaline.

Dose and Administration: Acute bronchial asthma: S.C or L. M:
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Adult: S.C. initially, 0.2 — 0.5mg (0.2—0.5ml), repeated every 20 minutes as
necessary up to 3 doses or IV (slow & cautions), 0.1 to 0.25mg;

Child: S.C. 0.0lmg (0.01ml)/ kg of body weight, up to a maximum of 0.3mg
(0.3ml)/dose. The dose may be repeated every 15 minutes for 3 or 4 doses as
necessary.

Note: only a 1: 10, 000 epinephrine solution should be used for intravenous
administration.

Storage: at room temperature, in a light — resistant container.

Aminophylline (Theophylline and Ethylenediamine)

Tablet, 100mg, 200mg

Tablet (m/r), 100mg, 225mg, 350mg

Injection, 250mg/ 10ml, 10ml, in 10 and 20ml

Indications: reversible airways obstruction, acute severe asthma.

Cautions: as for theophyline, and also, IV injection must be administered very
slowly to prevent dangerous CNS and cardiovascular side effects.

Drug interactions, Contraindications; see under theophylline

Side effects: as for theophylline; also allergy to Ethylenediamine can cause
urticaria, erythema, and exfoliative dermatitis.

Dose and Administration:

Tablet, Oral: Adult, 100-300mg, 3-4 times daily, after food.

Tablet (m/r, 225mg), 1 tablet twice daily initially, increased after 1 week to 2
tablets twice daily. Tablet (m/r, 350mg) is for smokers and other patients with
decreased theophylline half-life. Tablet (m/r, 100mg), children over 3 years,
6mg/kg twice daily initially, increased after 1 week to 12mg/kg twice daily;
some children with chronic asthma may require 13-20mg/kg every 12 hours.
Slow LV injection or preferably by slow LV infusion. Avoid rapid intravenous
injection.

It should be given cautiously, particularly in patients who have previously been
taking theophylline and/or ephedrine.

Adult: Slow, LV., 250—500mg (5mg/kg) over 20 minutes, or diluted with 10ml
of water for injection.

Maintenance—If required, 0.5mg/kg of body weight per hour by slow L V.
infusion for a period of 24 hours only.

Child: Slow L V. Smg/kg of body weight

Maintenance-If required, 6 months-9 years-1mg/kg of body weight per

hour by slow intravenous infusion.

10 -16 years—0.8mg/kg of body weight per hour by slow intravenous

infusion.

Storage: at room temperature protect from light.

Beclomethasone Dipropionate

Oral inhalation (aerosol), 50 mcg/dose, 100 mcg/dose

Indications: chronic persistent asthma.

Cautions: active or quiescent pulmonary tuberculosis; pregnancy, particular
care is required when patients are transferred from systemic corticosteroid to
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inhaled products; diabetes, hypertension, osteoporosis, peptic ulcer, glaucoma,
cataracts, hepatic impairment, withdrawal should be slowly.

Drug interactions: salmeterol

Contraindications: bronchiectasis (moderate to severe), sensitivity to the drug
or any ingredient (e.g. fluorocarbons, oleic acid) in the formulation; not to be
used in status asthmaticus or for the relief of acute bronchospasm; children less
than 6 years of age.

Side effects: oral candidiasis (creamy white, curd like patches inside mouth);
cough without symptoms of infection; rarely skin rash and difficulty in
swallowing; hoarseness.

Dose and Administration:

Adult: 200 micrograms twice daily or 100 micrograms three or four times daily.
Severe cases 600 — 800 micrograms daily;

Child: 50 — 100 micrograms two to four times daily.

Note: Gargling and rinsing the mouth with water after each dose is
recommended to help prevent hoarseness, throat irritation, and oral candidiasis.
The use of a spacing device may also greatly decrease the incidence of these
local adverse effects.

Storage: at room temperature
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Budesonide + Formoterol Fumarate

Aerosol, 80mcg + 4.5mcg, 160mcg + 4.5mcg

Cautions, Drug interactions, Contraindications and Side effects; see under
Salmeterol and Fluticasone.

Dose and Administration:

Adult: 1-2 inhalations twice daily; may be temporarily increased to a maximum
of 4 inhalations twice daily. When control has been achieved, titrate to lowest
dose at which effective control is maintained.

Child: over 12 years, as for Adults.

Ephedrine + Theophylline
Tablet, 11mg + 120mg

Elixir, 6mg + 30mg in each 5ml
Syrup, 2.24% + 0.30%

Formoterol

Inhalational powder, 12mcg/dose

Indications: maintenance treatment of asthma and prevention of bronchospasm
in patients > Syears of age with reversible obstructive airway disease, including
patients with symptoms of nocturnal asthma, who require regular treatment
with inhaled, short-acting beta2 agonists; maintenance treatment of
bronchoconstriction in patients with COPD; prevention of exercise-induced
bronchospasm in patients >5 years of age.

Cautions: do not use as a component of chronic therapy without an anti-
inflammatory agent; do not exceed recommended dose; cardiovascular disease,
convulsive disorders, diabetes, glaucoma, hyperthyroidism or hyperkalemia.
Safety and efficacy have not been established in children < 5 years of age.

Drug interactions: adrenergic agonists, antidepressants (tricyclic), beta-blockers,
corticosteroids, diuretics, MAO inhibitors, theophyline derivatives.
Contraindications: hypersensitivity reactions.

Side effects: children are more likely to have infection, inflammation,
abdominal pain, nausea and dyspepsia. Serum glucose increased, serum
potassium decreased, chest pain, tremor, dizziness, insomnia, dysphonia, rash,
bronchitis, infection, dyspnea, tonsillitis.

Dose and Administration:

Relief of bronchoconstriction: Child > 12 years and Adult: 6mcg or 12mcg as a
single dose (maximum dose: 72 mcg in any 24-hour period). The prolonged use
of high dosage (48 mcg/day for > 3 consecutive days) may be a sign of
suboptimal control, and should prompt the re-evaluation of therapy.

Storage: prior to dispensing, store in refrigerator at 2 to 8°C; after dispensing
store at room temperature.

Ipratropium Bromide
Aerosol Solution, 20mcg/metered
Inhalation; 400mcg/metered inhalation
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Indications: relief of bronhospasm in reversible air ways obstruction, especially
COPD and in elderly patients, it has also been used in cystic fibrosis.

Cautions: prostatic hypertrophy; pregnancy; acute angle closure glaucoma.
Drug interactions: anticholinergics.

Side effects: dry mouth occasionally reported, rarely urinary retention,
constipation, tachycardia, palpitations and arrhythmias, hypersensitivity
reactions, including uriticaria, angioedema, anaphylaxis.

Dose and Administration:

Chronic asthma or chronic obstructive pulmonary disease:

Aerosol inhalation:

Adult: 20-40 micrograms, in early treatment up to 80 micrograms at a time, 3-4
times daily;

Child: up to 6 years, 20 micrograms 3 times daily; 6-12 years, 20-40 micrograms
3 times daily.

Inhalers: Adult: 40 micrograms 3 times daily; if necessary, a second dose may be
inhaled 5 minutes after the first.

Storage: at room temperature protect from freezing. Protect from light.

Isoprenaline Sulphate

Tablet (Sublingual), 5mg, 10mg

Indications: symptomatic treatment of bronchial asthma and reversible
bronchospasm which may occur association with chronic bronchitis, pulmonary
emphysema, bronchiectasis and other chronic obstructive pulmonary diseases.
Cautions, Cotraindications, Side effects - see under Adrenaline, sec. 2.8

Drug interactions: see under Adrenaline and also betal agonists such as
Adrenaline: -dryness or irritation of mouth or throat, nervousness, or
restlessness, pinkish to red coloration of saliva, insomnia, anxiety, tension, fear,
or excitement, chest discomfort or pain, dizziness or light headedness,
continuing fast heartbeat, continuing or severe headache.

Dose and Administration: Sublingual,

Adult: 10-20mg, not to exceed 60mg;

Child: 5-10mg, not to exceed 30mg

Storage: at room temperature in a well closed, light resistant container.

Theophylline

Tablet (anhydrous theophylline), 100mg, 200mg, 200mg (s/7)

Elixir, 33mg in each 15 ml (anhydrous theophylline)

Indications: treatment of acute, severe and chronic persistant asthma and other
conditions associated with reversible bronchospasm; COPD.

Cautions: peptic ulcer, hyperthyroidism, hypertension, cardiac arrhythmias or
other cardiovascular disease, or epilepsy; heart failure, hepatic dysfunction or
chronic alcoholism, acute febrile illness, and to neonates and the elderly (since
in all of these circumstances theophylline clearance may be decreased)

Drug interactions: other xanthine medications, allopurinol, antiarrhythmics,
cimetidine, disulfiram, fluvoxamine, interferon-alfa, macrolide antibacterials
and quinolones, oral contraceptives, phenytoin, alcohol, ritonavir, rifampicin,
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sulfinpyrazone, smoking, sympathomimetic agents, corticosteroids, diuretics,

halothane or ketamine, lithium, beta blockers.

Contraindications: hypersensitivity to theophylline or xanthine derivatives;

coronary artery disease (when, in the physician's judgment, myocardial

stimulation might prove harmful).

Side effects: tachycardia, palpitations, nausea, gastro-intestinal disturbances,

headache, insomnia, arrhythmias.

Dose and Administration:

Adult: as anhydrous theophylline, Oral: general range 6-18mg/kg/day.

Chronic bronchospasm: sustained-release formulations; initially the usual daily

dose is 12mg/kg or 400mg (whichever is less) divided into 2-3 doses 8-12 hourly;

dose may be increased by 2-3mg/kg/day at 3-day intervals.

e Addition as a once-daily slow-release formulation at night may ameliorate
night dipping.

e The general therapeutic range is 10-20mcg/ml (55-110mcmol/1), although
benefit may be seen at sub-therapeutic doses.

Child: Oral: 1-9 years, 20mg/kg/day; 9-12 years, 16mg/kg/day.

e The total daily dose is divided into 2-3 doses for 8-12 hourly administration
of sustained release preparations, or into 4 doses for 6 hourly
administrations of short-acting preparations.

e Because of a general higher metabolic rate of theophylline in children, the
sustained-release agents often have to be given 8 hourly.

e Both the final maintenance dose and the dose interval should be guided by
serum levels obtained after steady state has been achieved.

Note: patients should not be transferred from one modified release theophylline

or aminophylline preparation to another without clinical assessment and the

measurement of serum-theophylline concentrations because of bioavailability.

Storage: store in a well-closed container at room temperature.

Theophylline and Guaifenesin

Tablet 150mg + 90mg

Capsule, 150mg + 90mg; 300mg + 180mg

Elixir, 150mg + 90mg/ 15ml

Indications: for relief and/or prevention of symptoms of bronchial asthma and
reversible bronchospasm associated with chronic bronchitis and pulmonary
emphysema.

Cautions, Drug interactions and Contraindications; see notes under
theophylline and guaifenesin

Side effects: gastroesophageal reflux: see notes under theophylline &
guaifenesin

Dose and Administration:

Adult: Oral: 16mg/kg/day or 400mg theophylline/day, in divided doses, every
6-8 hours.

Note:- complete prescribing information for this medication should be consulted
for additional detail.



94 3. Respiratory drugs

Storage: Guaifenesin preparations should be stored in tight containers at room
temperature.

Salbutamol (Albuterol)

Tablet, 2mg, 4mg, 4mg (s/r)

Syrup, 2mg/5ml

Oral inhalation (aerosol), 0. 1mg per dose

Indications: asthma and other conditions associated with reversible airways
obstruction.

Cautions:  hyperthyroidism,  myocardial insufficiency, arrhythmias,
susceptibility to QT-interval prolongation, hypertension, elderly.

Note: it is important that asthma be well controlled throughout pregnancy.
Inhaled administration is particularly advantageous as therapeutic action can be
achieved at lower plasma levels with very little risk to the fetus.

Drug interactions: corticosteroids, cardiacglycosides, diuretics, xanthines and
antidepressants.

Contraidications: eclampsia and severe pre-eclampsia, intra-uterine infection,
intra-uterine fetal death, antepartum haemorrhage (which requires immediate
delivery), placenta praevia, and cord compression; threatened miscarriage.

Side effects: fine tremor, nervousness, headache, dizziness, cardiac stimulation
with tachycardia & palpitations (infrequent with aerosol inhalation) are usually
dose-related. High doses may cause nausea & vomiting, and prolonged use has
led to reversible hypertrichosis. Hypersensitivity reactions are rare.

Dose and Administration:

Tablets — Oral: Adult: 2 to 6mg (base) - three or four times a day initially, the
dosage being increased and tolerated up to a maximum of 8mg four times a day.
Child (6-12 years): 2mg (base) - three or four times a day initially, the dosage
being increased and tolerated up to a maximum of 24mg per day in divided
doses.

Syrup — Oral: Adult: 2 to 6mg (base) three or four times a day initially, the
dosage being increased as needed and tolerated up to a maximum of 8mg four
times a day.

Child (2-6years): 0.1mg (base) per kg of body weight three times a day initially,
the dosage being increased as needed and tolerated up to 0.2mg per kg of body
weight, not to exceed 4mg three times a day.

Child (6-14 years): 2mg (base) three or four times a day initially, the dosage
being increased as needed and tolerated up to a maximum of 24mg per day in
divided doses.

Inhalation (aerosol) - Oral inhalation: Adult: 0.18 to 0.2mg (1-2 inhalations/puffs)
every four to six hours as required

Note: - Shake well before use.

Storage: Aerosol - store at room temperature away from heat and direct
sunlight.

Syrup, Tablet - store between 2 and 30°c, in a well-closed container, protect from
light and from freezing.
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Salmeterol + Fluticasone

Powder for oral inhalation, 50mcg + 100mcg, 50mcg + 250mcg, 50mcg + 500mcg
Indications: maintenance treatment of asthma in adults and children > 4 years;
not for use for relief of acute bronchospasm; maintenance treatment of COPD
associated with chronic bronchitis.

Cautions: see under beclomethasone and salbutamole.

Drug interactions: diuretics (loop, thiazide); CYP3A4 inhibitors (e.g. azole
antifungals, ciprofloxacin); MAO inhibitors, TCAs (wait at least 2 weeks after
discontinuing these agents); beta-adrenergic blockers (e.g. propranolol), beta2
agonists.

Contraindications: hypersensitivity to salmeterol or fluticasone; status
asthmaticus; acute episodes of asthma.

Side effects: headache, hyperglycaemia, hypokalaemia, pharyngitis, upper
respiratory tract infection, diarrhea, GI pain/discomfort, oral candidiasis,
nausea/vomiting, musculoskeletal pain, bronchitis, cough, dysphonia, sinusitis,
upper respiratory tract inflammation, viral respiratory tract infection.

Dose and Administration: Oral inhalation: Note: Do not use to transfer patients
from systemic corticosteroid therapy.

COPD: Adult: 50/250 mcg twice daily, 12 hours apart.

Asthma: Adult and Child > 12: One inhalation twice daily, morning and
evenening, 12 hours apart.

Child 4-11 years: 50/250 mcg twice daily, 12 hours apart.

Note: this drug is available in 3 strengths, initial dose prescribed should be based
upon previous asthma therapy. Dose should be increased after 2 weeks if
adequate response is not achieved. Patients should be titrated to lowest effective
dose once stable. (Because each strength contains salmeterol 50mcg/inhalation,
dose adjustments should be made by changing inhaler strength. No more than 1
inhalation of any strength should be taken more than twice a day). Maximum
dose: 50/500 mcg, one inhalation twice daily.

Patients not currently on inhaled corticosteroids: 50/100 mcg

Patients currently using inhaled beclomethasone dipropionate: <420 mcg/day:
50/100 mcg. 462-840 mcg/day: 50/250 mcg

Storage: store at room temperature.

Sodium Cromoglycate

Capsules with inhaler, 20 mg

Indications: indicated as a prophylaxis in the management of bronchial asthma
in patients who require continuing symptomatic relief.

It has no role in the treatment of an acute attack of asthma, especially status
asthmaticus, because it has no intrinsic bronchodilating activity.

It is also indicated to prevent bronchospasm induced by exercise or by exposure
to allergens, cold dry air, environmental pollutants, or other known precipitating
factors when exposure is either episodic or continuous

Cautions: nursing women, pediatric and geriatric patients. Caution should also
be used when decreasing the dosage of cromolyn or discontinuing the drug in
patients with asthma.
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Contraindications: sensitivity to cromolyn, coronary artery disease or history of
cardiac arrhythmias.

Side effects: wheezing, nasal congestion, cough, hoarseness, irritation of the
throat and trachea, bronchospasm, nausea, headache, dizziness, unpleasant
taste, joint pain and swelling.

Dose and Administration: Adult and Child 2 years and older:

Asthma, bronchial (prophylaxis): Oral inhalation: 20 mg (1 capsule) four times a day
at regular intervals, the dosage being adjusted as needed and tolerated.
Bronchospasm (prophylaxis): Oral inhalation: 20 mg (1capsule) as a single dose just
prior to exposure to the precipitating factor; or, if used chronically, 20 mg (1
capsule) four times a day at regular intervals, the dosage being adjusted as
needed and tolerated.

Child up to 2 years of age: The capsule for inhalation should not be used.
Storage: at room temperature in tight, light-resistant containers.
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4. CENTRAL NERVOUS SYSTEM DRUGS

4.1. Analgesics / Antipyretics

Pain is not only associated with physical suffering or hurting but has an
emotional or mental component, hence it is defined as an unpleasant sensory
and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage.

Pain can be classified as acute or chronic. Acute pain is usually of short duration
and the cause often identifiable (disease trauma). Chronic pain persists after
healing is expected to be complete, or is caused by a chronic disease. Pain may
be modified by psychological factors and attention to these is essential in pain
management. Drug treatment aims to modify the peripheral and central
mechanisms involved in the development of pain.

Non-opioid analgesics are particularly suitable for pain in musculoskeletal
conditions where as the opioid analgesics are more suitable for moderate to
severe visceral pain. Those non-opioid analgesics which also have anti-
inflammatory actions include salicylates and NSAIDS (Non steroidal anti-
inflammation drugs), they can reduce both pain and inflammation of chronic
inflammatory disorders such as rheumatoid arthritis, but they do not alter or
modify the disease process itself.

Fever (pyrexia) is defined as an increase in body temperature due to an elevated
thermoregulatory set-point temperature. Common causes of fever include
infections, inflammatory disorders, neoplastic disease, and some drug treatment.
Methods for reducing body temperature in fever include the use of antipyretic
drugs and/or physical means. Antipyretic agents used include paracetamol,
salicylates and some other NSAIDs.

Migraine is characterized by recurrent attacks of headache which may take up to
72 hours to resolve. Treatment of migraine attacks may be successfully carried
out with non-opioid analgesics such as aspirin, other NSAIDs, or paracetamol
(preferably in a soluble or dispersible form) taken at the earliest signs of an
attack concomitant anti-emetic treatment may be required. Attacks which do
not respond to non-opioid analgesics may be treated with ergot preparations
such as Ergotamine Tartrate. But the value of ergotamine for migraine is limited
by difficulties in absorption and by its side effects, particularly nausea, vomiting,
abdominal pain, and muscular cramps; it is best avoided. The recommended
doses of ergotamine preparations should not be exceeded and treatment should
not be repeated at intervals of less than 4 days.

To avoid habituation the frequency of administration of ergotamine should be
limited to no more than twice a month. It should never be prescribed
prophylactically but in the management of cluster headache a low dose is
occasionally given for 1 to 2 weeks.

An alternative to ergot compounds for the acute treatment of migraine is the
selective serotonin agonist sumatriptan succinate, this drug act by constricting
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dilated cranial blood vessels and inhibiting release of sensory neuropeptides
from the perivascular trigeminal afferents, thereby blocking the consequences of
trigeminovascular activation. Sumatriptan is relatively safe and well tolerated
but should be avoided in patients with known, or at risk of, cardiovascular
disease.

Non - opioid analgesics

Paracetamol, aspirin, and other non steroidal anti-inflammatory drugs
(NSAIDs) are the first choice for treating mild or moderate pain and are used in
moderate or severe pain to potentate the effects of opioids. They are suitable for
use in acute or chronic pain.

Acetylsalicylic acid

Aspirin is indicated for headache, transient musculoskeletal pain,
dysmenorrhoea and pyrexia. In inflammatory conditions, most physicians prefer
anti-inflammatory treatment with another NSAID which may be better tolerated
and more convenient for patient. Acetylsalicylic acid is also used for its anti
platelet properties.

Adverse effects with analgesic doses are generally mild but include a high
incidence of gastro-intestinal irritation with slight blood loss (Minimized by
taking the dose after food, or enteric coated preparations), bronchospasm and
skin reactions in hypersensitive patients, and increased bleeding time. Anti-
inflammatory doses are associated with a much higher incidence of adverse
reactions, and they also cause mild chronic salicylism which is characterized by
tinnitus and deafness. Its use is not advisable in the latter stage of pregnancy, or
in children because of an association with Reye syndrome (encephalopathy and
liver damage).

Paracetamol

Paracetamol is similar in analgesic and antipyretic efficacy to acetylsalicylic
acid. Unlike acetyl salicylic acid and other NSAIDs, paracetamol has little anti-
inflammatory activity which limits its usefulness for long-term treatment of pain
associated with inflammation; however it is useful in the management of
osteoarthritis, a condition with only a small inflammatory component.

Since paracetamol does not have aspirin's hypersensitivity hematological or
gastro-intestinal adverse effects, it is particularly useful in patients in whom
salicylates or other NSAIDs are contraindicated, such as asthmatics and those
with a history of peptic ulcer, or for children under the age of 12 years in whom
salicylates are contraindicated because of the risk of Reye syndrome. However
large doses of paracetamol can produce severe or sometimes fatal
hepatotoxicity; patients with cachexia or those with existing liver disease may be
more susceptible.

Dipyrone, a sodium sulphonate of amidopyrine, is a nonsteroidal anti-
inflammatory drug. Because of the risk of serious adverse effects its use is
justified only in severe pain where no alternative is available or suitable.
Administration of Dipyrone is associated with an increased risk of
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agranulocytosis and with shock. In Ethiopia, only the parenteral form of
Dipyrone is available, which is to be used in place of narcotic analgesics.

Acetylsalicylic acid (Aspirin)

Tablet, 75mg, 8Img, 100mg (soluble); 300mg, 324mg (microfined); 500 mg (enteric
coated)

Indications: relief of mild to moderate pain, pyrexia; prophylaxis of platelet
aggregation; treatment of rheumatic fever, and acute and chronic inflammatory
disorders.

Cautions: caution in patients with gastritis, peptic ulcer, elderly, lactation (high
dose)

Drug interactions: antidiabetic agents, including insulin; agents inhibiting
platelet aggregation (e.g. penicillins, dipyridamole and valproic acid);
thrombolytic agents and heparin; agents causing gastric irritation; methotrexate,
probenecid; zidovudine.

Contraindications: history of severe sensitivity reaction to acetylsalicylic acid,
bleeding ulcers or other hemorrhagic states, nasal polyps associated with
asthma, febrile and dehydrated children (especially with viral infections).

Side effects: gastrointestinal irritation causing abdominal pain, nausea,
vomiting and occult or overt mucosal bleeding. Chronic administration of high
doses may cause gastric erosion and acute haemorrhage, potentiated by alcohol.
Pseudo-allergic reactions such as bronchospasm, rhinitis, urticaria, angioedema
and anaphylaxis like shock may occur, most frequently in asthmatics, or in
patients with nasal polyps or severe atopy. True hypersensitivity reactions may
also occur. Tinnitus and decreased hearing, impaired renal function, decreased
prothrombin time and hepatotoxicity are more likely when serum levels are >
200mcg/ml, but may be caused by low doses, epecially in the elderly.

Dose and Administration: Oral:

Adult:

Analgesic and antipyretic: 325-650mg every 4-6 hours up to 4g/day.
Anti-inflammatory: initial: 2.4-3.6g/day in divided doses; usual maintenance: 3.6-
5.4 g/day

Child:

Analgesic and antipyretic: 10-15mg/kg/dose every 4-6 hours, up to a total of
4g/day.

Orally, preferably with or after food with a full glass of water. Child should not
take more than 5 doses/day or for longer than 10 days at a time, and adult
should not take for longer than 10 days at time.

Note: - Aspirin tablets or dispersible aspirin tablets are adequate for most
purposes as they act rapidly. Enteric-coated tablets are beneficial in minimizing
gastric irritation effect of aspirin, but have a slow onset of action and are
therefore unsuitable for single-dose analgesic use (though their prolonged action
may be useful for night pain).

Acetylsalicylic acid preparations should not be used if a strong vinegar-like odor
is present.
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Storage: at room temperature, in a tight container. Protect from heat.

Dipyrone

Injection, 500mg/ml in Iml ampoule

Indications: severe pain where no alternative is available or suitable.

Side effects and Cautions:

The risk of agranulocytosis in patients taking Dipyrone is sufficiently great to
render this drug unsuitable for use. On set of agranulocytosis may be sudden
and unpredictable.

Dose and Administration:

IM or IV: up to 7.5g daily in divided doses.

Paracetamol

Tablet, 100mg, 500mg

Suppository, 125mg, 250mg

Syrup, 120mg/5mi, 250mg/5ml

Drops, 100mg/ml

Injection, 1g in 100ml

Indications: mild to moderate pain or pyrexia.

Cautions: caution in alcoholics, and in patients with hepatic diseases, and
severe renal function impairment, anaemia and other disorders of the
haemopoietic system.

Drug interactions: avoid simultaneous use of single toxic doses or long-term
high doses of paracetamol with alcohol, or phenobarbitone; oral anticoagulants.
Contraindications: severe hepatic or renal disease.

Side effects: rare in therapeutic doses. Allergic reactions such as skin rashes,
neutropenia and thrombocytopenia may occur rarely.

Dose and Administration:

Mild to moderate pain, pyrexia,

Oral: Adult: 0.5 - 1g every 4-6 hours, maximum 4g daily;

Child: 3 months-1 year 60-125mg, 1-5 years 120 - 250mg, 6-12 years 250 -
500mg these doses may be repeated every 4 - 6 hours if necessary (maximum 4
doses in 24 hours).

Rectum: Adult: 0.5 - 1g, every 4-6 hours, maximum 4g daily.

Child: 1 - 5 years 125 - 250mg, 6 - 12 years 250 - 500mg; doses inserted every 4 -
6 hours if necessary, maximum 4 doses in 24 hours.

Post - immunization pyrexia: Oral: infant 2-3 months, 60mg followed by a
second dose if necessary 4-6 hours later; warn parents to seek medical advice if
pyrexia persists after second dose.

Injection:

Adult and Adolescents > 50 kg: 1g per administration (100ml vial), up to 4
times a day. Maximum daily dose not exceed 4g.

Child weighing more than 33 kg (approximately 11 years old), adolescents and
adults weighing less than 50 kg: 15 mg/kg per administration, i.e. 1.5 ml
solution per kg up to 4 times a day. The minimum interval between each
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administration must be 4 hours. The maximum daily dose must not exceed 60
mg/kg (without exceeding 3 g).

Children weighing more than 10 kg (approximately 1 year old) and less than 33
kg: 15 mg/kg per administration, i.e. 1.5 ml solution per kg up to 4 times a day.
The minimum interval between each administration must be 4 hours. The
maximum daily dose must not exceed 60mg/kg (without exceeding 2 g).
Storage: at room temperature

Paracetamol+Acetylsalycilic acid+Caffeine

Tablet, 250mg+250mg+65mg

Indications: relief of mild to moderate pain; mild to moderate pain associated
with migraine headache.

Dose and Administration: Oral: Adult:

Based on acetaminophen component:

Mild to moderate pain: 325-650mg every 4-6 hours as needed; do not exceed 4
g/day

Mild to moderate pain associated with migraine headache: 500mg/dose (in
combination with 500mg aspirin and 130mg caffeine) every 6 hours while
symptoms persist; do not use for longer than 48 hours

Based on aspirin component:

Mild to moderate pain: 325-650mg every 4-6 hours as needed; do not exceed 4
g/day

Mild to moderate pain associated with migraine headache: 500mg/dose (in
combination with 500mg acetaminophen and 130mg caffeine) every 6 hours; do
not use for longer than 48 hours.
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Opioid analgesics

The opioid analgesics may be usefully classified as low-efficacy opioids (e.g.
codeine) and high-efficacy opioids (e.g. morphine, methadone and pethidine).
Codeine may effectively relieve mild to moderate pain not responding to aspirin
or paracetamol. It has useful antitussive activity at doses lower than those
required for analgesia, and is also effective in controlling diarrhoea. Because of
their different mechanisms of action, codeine has additive analgesic effects with
paracetamol, aspirin or other non-steroidal anti-inflammatory agents, and such
combinations can be used beneficially. Combination with other opioids should
be used with caution. It is much less potent than morphine and much less liable,
in normal doses, to produce adverse effects including dependency. It is effective
for mild to moderate pain but is too constipating for long-term use.

Morphine and Pethidine are opioid analgesics which are effective in relieving
moderate to severe pain, particularly of visceral origin; there is a large variation
in patient response. Weaker opioids such as codeine are suitable for mild to
moderate pain. Pethidine produces prompt but short-acting analgesia, it is less
constipating than morphine, but even in high doses it is less effective.

Morphine remains one of the most valuable opioid analgesics. Its euphoriant
action can be a useful property for providing a sense of well-being in patients
with severe pain. It is used to relieve severe acute pain, or chronic pain, e.g. in
terminally ill patients. It is also used for pre-operative sedation, as a supplement
to anaesthesia and in acute pulmonary oedema secondary to left ventricular
failure, and is the choice to relieve pain in acute ischaemic myocardial
conditions.

A neurotoxic metabolite, norpethidine, accumulates during repeated
administration and can cause central nervous system excitation, including
myoclonus and seizures. These adverse effects together with the short duration
of analgesic action make pethidine unsuitable for severe, continuing pain. It is
used for analgesia in labor; however other opioid analgesics such as morphine
are often preferred.

Pethidine is preferred to morphine in certain clinical situation, e.g. during
labour, in biliary, bowel or ureteric colic. It is less bronchospasmogenic than
morphine.

Methadone as an antitussive linctus, it may be used to control non-productive
cough in special cases, e.g. lung cancer. It may be used in the management of
opioid dependence and withdrawal; prolonged therapy may be required, with
carefully adjusted, individualized doses.

Other agent such as tramadol is an atypical opioid structurally akin to tilidine,
but apart from its morphine-receptor agonist action, it inhibits neuronal reuptake
of serotonin and noradrenaline. It does not appear to release histamine.
Pentazocine has both agonist and antagonist properties and precipitates
withdrawal symptoms, including pain in patients dependent on other opioids.
By injection it is more potent than dihydrocodeine or codeine, but hallucinations
and thought disturbances may occur. It is not recommended and, in particular,
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should be avoided after myocardial infarction as it may increase pulmonary and

aortic blood pressure as well as cardiac work.

¢ Opioid analgesics have neither antipyretic nor anti-inflammatory activity.

e The risk of dependency with the weaker opioids is lower than with the high-
effecacy opioids, but a considerable potential may exist in patients with a
history of drug abuse or patients who are “dependence-prone”.

e Tolerance to the analgesic efficacy of opioids may develop with repeated and
prolonged administration, and dependence and abuse are further problems.
However, in the management of chronic pain in terminal illness the
dependence-producing potential is of less importance, and doses should be
titrated up wards until adequate analgesia is provided. Their tendency to cause
respiratory depression should also be noted.

e The low-efficacy opioids also have a tendency to suppress respiration, and in
overdosage they are marked respiratory depressants. Toxicity is aggravated by
alcohol or other CNS depressants.

e The opioids all have, in varying degrees, the potential to cause constipation,
urinary retention, nausea, vomiting and cough suppression; combinations of
opioids should be avoided.

o Opioids should be used with caution in hypotensive states, in impaired hepatic
function, when decreased respiratory reserve is present, and in combination
with certain drugs such as MAO inhibitors.

¢ Morphine should be used with caution in asthmatic patients.

o At higher doses, all opioids may cause muscle rigidity.

e Prolonged administration of opioids and addiction during pregnancy may
cause dependence and withdrawal in the neonate.

Codeine Phosphate

Tablet, 30mg

Injection, 30mg/ml in Iml ampoule

Indications: mild to moderate pain, also used in the symptomatic relief of non-
productive cough (section 3.1)

Cautions: renal and hepatic impairment, dependence; and also see section 3.1
Drug interactions: see section 3.1, under codeine phosphate

Contraindications: respiratory depression, obstructive airways disease, acute
asthma attack; where risk of paralytic illus.

Side effects: see section 3.1, under codeine phosphate

Dose and Administration:

Mild to moderate pain.:

Oral: Adult: 30 - 60 mg every 4 hours when necessary to a maximum of 240mg,
daily;

Children 1-12 years, 3mg/kg daily in divided doses.

ILM: 30-60mg every 4 hours when necessary.

Storage: at room temperature

Ergotamine Tartrate
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Tablet, Img, 2mg (sublingual)

Injection 0.25 mg/ml in Iml ampoule

Indications: as single agent or in combination with caffeine to prevent or abort
migraine, cluster headache (histamine cephalagia), and other vascular
headaches. Not recommended for migraine prophylaxis because of the
possibility of adverse effects.

Cautions: risk of peripheral vasospasm (stop medication immediately if
numbness or tingling in extremities or anginal pain develops, may aggravate MI,
or aggravate intermittent claudication), elderly, daily rebound headaches
indicative of ergotamine dependence; discontinuation after regular normal
dosage may result in withdrawal headache; See also notes above.

Drug interactions: beta blockers, macrolide antibiotics, sumatriptan -
containing preparation, sympathomimetic agents such as adrenaline;
vasoconstrictor - containing local anesthetic, systemic vasoconstrictors,
ciprofloxacin, diclofenac, doxycycline, quinidine, verapamil, MAQO inhibitors.
Contraindications:  hypersensitivity to  ergotamine, pregnancy and
breastfeeding, children, peripheral vascular disorders, coronary artery disease,
obliterative vascular disease and Raynaud Syndrome, severe hypertension,
sepsis, severe renal or hepatic dysfunction; hyperthyroidism, prolonged use of
excessive dosage

Side effects: nausea, vomiting, vertigo, abdominal pain, diarrhea, muscle
cramps, increased headache; pericardial pain, myocardial ischaemia; rarely
myocardial infarction; repeated high dosage may cause ergotism with gangrene
and confusion; pleural and peritoneal fibrosis may occur with excessive use.
Dose and Administration:

Treatment of acute migraine attack:

Sublingual: Adult: 2mg under tongue at the start of the attack, repeated at
intervals of at least thirty minutes, if necessary, up to a total of 6mg per day.
Oral: Adult: 1- 2 mg at first sign of attack, maximum 4mg in 24 hours; do not
repeat at intervals of less than 4 days maximum 8mg in any one week; not to be
used more than twice in any 1 month.

**Ergotamine Tartrate was formerly given by subcutaneous or IM injection but
dihydroergotamine mesylate is generally used if parenteral administration is
necessary.

Storage: at room temperature in a well closed, light resistant container.

Ergotamine Tartrate + Caffeine

Tablet, Img + 100mg

Suppository, 2mg + 100mg

Indications: as for ergotamine.

Cautions: as for ergotamine; and also, breast-feeding women.

Drug interactions: as for ergotamine, also CNS stimulant, MAO inhibitors.
Contraindications: as for ergotamine, also anxiety disorders, insomnia, peptic
ulceration, and severe cardiac disease.

Side effects: as for ergotamine above, also insomnia.
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Dose and Administration:

Oral: Adult: 1 - 2 tablets at onset; maximum 4 tablets in 24 hours; not to be
repeated at intervals of less than 4 days; maximum 8 tablets in one week; child
not recommended.

Rectal: 1 suppository at onset; maximum 2 in 24 hours; not to be repeated at
intervals of less than 4 days; maximum 4 suppositories in one week.

Ergotamine Tartrate + Cyclizine Hydrochloride + Caffeine Hydrate

Tablet, 2mg + 50mg + 100mg

Indication: as for ergotamine and caffeine above.

Cautions: as for ergotamine and caffeine, also pediatrics, geriatrics.

Drug interactions: as for ergotamine and caffeine, also drugs with
anticholinergic effect.

Contraindications: as for ergotamine and caffeine, also patients which may
adversely affected by anticholinergic effects.

Side effects: as for ergotamine and caffeine, also cyclizine has antihistaminic,
anticholinergic, and CNS depressant effects.

Dose and Administration:

Oral: Adult: 1 tablet at onset, followed after 30 minutes by ' - 1 tablet, repeated
every 30 minutes if necessary; maximum 4 tablets per attack and 6 tablets in one
week, child not recommended.

Methadone hydrochloride

Injection, 10 mg/ml in 1 ml ampoule

Tablet, 5 mg

Indications: for relief of severe pain, cough suppressant, opioid dependence.
Cautions: as for morphine. Methadone has a long half-life and accumulation
may occur with repeated doses, especially in elderly or debilitated patients;
caution in hepatic and renal impairment.

Drug interactions: as for morphine, and also fluconazole, zidovudine.
Contraindications: as for morphine, see also notes above.

Side effects: as for morphine. Methadone has a more prolonged effect than
morphine and readily accumulates with repeated doses. It may have a relatively
greater respiratory depressant effect than morphine and, although reported to be
less sedating, repeated doses of methadone may result in marked sedation. It
causes pain at injection sites; subcutaneous injection causes local tissue irritation
and induration.

Dose and Administration: Adult:

Analgesia: Oral: 2.5-10mg every 3-4 hours as needed.

IV: initial: 2.5-10mg every 8-12 hours in opioid-naive patients, also be
administered by SC or IM injection.

Storage: store at room temperture.

Morphine Sulphate
Tablets, 5mg, 10 mg, 15mg, 20mg, 30mg
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Oral solution, 10 mg / 5ml, 100 mg/5ml

Suppository, 10mg, 15mg, 20mg, 30mg

Granules for oral suspension, 20mg, 60mg, 100mg, 200mg per sachet

Capsule (modified release), 20mg, 50mg, 100mg, 200mg

Injection (as hydrochloride), 10 mg/mli, 20mg/ml in Iml ampoule

Indications: analgesic, antidiarrhoeal, anaesthesia adjunt and antitussive; see
also notes above.

Cautions: renal and hepatic impairment; elderly and debilitated, dependence;
hypothyroidism; convulsive disorders; decreased respiratory reserve and acute
asthma; hypotension, prostatic hypertrophy; pregnancy and breastfeeding,
adrenocortical insufficiency, obstructive bowel disorders, myasthenia gravis,
withdraw gradually, not drive or operate machinery; see also notes above.

Drug interactions: CNS depressants; e.g alcohol, anaesthetic agents;
antidiarrheals; anticholinergics, antihypertensives; cimetidine; metoclopramide;
MAUO inhibitors.

Contraindications: acute respiratory depression, acute alcoholism, where risk of
paralytic ileus; raised intracranial pressure or head injury; avoid injection in
phaeochromocytoma; during labour, diarrhea caused by poisons, antibiotic-
associated pseudomembranous enterocolitis, acute abdominal conditions and
biliary colic; see also notes above.

Side effects: nausea, vomiting, constipation, drowsiness, also dry mouth,
anorexia, spasm of urinary and biliary tract, bradycardia, tachycardia,
palpitations, euphoria, decreased libido, rash, urticaria, pruritus, sweating,
headache, facial flushing, vertigo, postural hypotension, hypothermia,
hallucinations, confusion, tolerance & dependence, miosis, larger doses produce
respiratory depression and hypotension.

Dose and Administration:

Adult: IM or SC: 5 -15mg (usually 10 mg initially, based on an adult

weighing 70 Kg); repeated 3-4 hourly as required.

IV: 2.5 mg increments every 5 - 10 minutes, up to a maximum of 15 mg.

Oral: 5 - 20 mg 4 hourly. When changing to a controlled release

formulation, give the current total 24 - hour requirement in 2 divided

doses.

Controlled - release tablets: Initially 10 - 20 mg twice daily, increased

according to individual requirements.

Child: IM or SC: over one month old, 0.1-0.2 mg/kg.

Neonates: IM or SC: 0.1mg/kg.

Facilities must be available to provide ventilatory support if necessary.

Storage: store at room temperature.

Pentazocine

Tablet, 50mg

Injection, 30mg/ml in Iml ampoule
Indications: moderate to severe pain.
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Cautions: as for morphine; pentazocine has weak opioid antagonist actions and
may precipitate withdrawal symptoms if given to patients who are physically
dependent on opioids.

Drug interactions: see under pethidine Hydrochloride.

Contraindications: see under Pethidine Hydrochloride and notes above;
patients dependent on opioids; arterial or pulmonary hypertension, heart failure.
Side effects: as for morphine; also hallucinations, nightmares, thought
distriburbances, hypertension, tachycardia, agranulocytosis, toxic epidermal
necrosis.

Dose and Administration:

Oral: Adult: Pentazocine hydrochloride 50mg every 3 - 4 hours preferably after
food (range 25 - 100mg); maximum 600mg daily; Child 6 - 12 years 25 mg every
3-4 hours.

SC, IM, or IV injections: Adult: moderate pain, 30mg; severe pain 45 - 60 mg
every 3 - 4 hours when necessary; Child over 1 year, by S.C or IM injection, up to
1lmg/kg, by IV injection up to, 500 micrograms/kg.

Storage: at room temperature in a tight, light resistant container. Protect from
freezing (Injection).
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Pethidine Hydrochloride

Tablet, 50mg

Injection, 50mg/ml in 1 and 2ml ampoules

Indications: analgesia in moderate to severe pain including labour, anaesthesia
adjunct; see also introduction notes.

Cautions: as for morphine above, also atrial fibrillation or other cardiac diseases
where tachycardia might pose a problem.

Drug interactions: as for morphine, also MAO inhibitors, and cimetidine
Contraindications: as for morphine above, also renal failure or severe hepatic
disease.

Side effects: as for morphine above; the effect on smooth muscle may be
relatively less intense than with morphine and constipation occurs less
frequently. Local reactions often follow injection of pethidine; general
hypersensitivity reactions occur rarely. Pethidine given intravenously may
increase the heart rate.

Dose and Administration:

Adult: Oral: 50 - 150mg every 4 hours

IM (preferred), SC: 50 -150mg (usually 100mg) every three to four hour as needed;
Child: Oral or IM: 0.5-2.0mg/kg/dose, repeated 8 hourly if required. Maximum
6mg/kg/day.

Storage: store at room temperature protect from light and from freezing.

Phenazopyridine

Tablet, 100 mg

Indications: symptomatic relief of urinary burning, itching in association with
urinary tract infection.

Cautions: G6PD deficiency or discontinue if the skin or sclerae become
discolored.

Contraindications: allergic reaction to phenazopyridine; hepatitis, impaired
renal function.

Side effects: anemia, aseptic meningitis, dermatitis, allergic, hepatotoxicity,
methemoglobinemia, renal function impairment or failure, dizziness, headache,
indigestion, pruritus, stomah cramps or pain.

Dose and Administration: Oral:

Adult: 100-200 mg 3 times /day, after meals for up to 2 days when it is used
concomitantly with an antibacterial agent.

Child: 12 mg/kg/day in 3 divided doses administered after meals for 2 days.
Storage: store at rom temperature in a tight container.
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Sumatriptan

Tablets, 50 mg, 100 mg

Injection, 12 mg/ml

Nasal spray, 20 mg/0.Iml

Indications: treatment of acute migraine attacks with or without aura, clster
headache.

Cautions: patients with a history of seizure disorder, impaired hepatic or renal
function, nursing mothers, safety and effectiveness in children have not been
established.

Drug interactions: ergotamine, MAO inhibitors, selective serotonin re-uptake
inhibitors, lithium.

Contraindications: hypersensitivity to the drug, IV use, coronary artery disease
(CAD); risk factor for CAD such as hypertension, hypercholesterolemia,
obesity, diabetes, smoking, and strong family history.

Side effects: chest pain, heaviness or tightness, transient increase in blood
pressure, bronchospasm, flushing, tingling, dizziness, dysphagia, muscle cramps
and weakness; transient pain at injection site, nausea and vomiting; vertigo.
Dose and Administration: Adult:

Oral: initially 50 mg; depending on response, this may be increased to 100 mg.
If symptoms recur after an initial beneficial response, the dose may be repeated
after 2 - 4 hours; maximum 300 mg in 24 hours.

SC: 6 mg. If symptoms recur after an initial beneficial response, 6 mg may be
repeated after at least 1 hour; maximum 12 mg/24 hours.

Intranasal: 20 mg. If symptoms recur, the dose may be repeated after a minimum
of 2 hours; Maximum 40 mg/24 hours.

Storage: store at 2-30 °C; protect from light.

Tramadol

Tablet / Capsule, 50 mg, 75 mg, 100 mg, 150 mg, 200 mg, 300 mg

Drops, 100 mg/ml (40 drops)

Nasal spray, 20 mg/0.Iml

Injection, 50 mg/ ml

Indications: moderate to severe pain.

Cautions: hepatic or renal impairment, and when risk of seizures exists.

Drug interactions: carbamazepine, CNS depressants, anaesthetics, alcohol,
MAQO inhibitors.

Contraindications: increased intracranial pressure or head injury, respiratory
depression.

Side effects: as for morphine, but less potential for abuse, respiratory depression,
or constipation.

Dose and Administration: Adult:

Oral: 50 - 100 mg 4 - 6 hourly, maximum 400 mg/day.

Sustained - release formulation, initially 100 mg twice daily, increased to 150 mg
or 200 mg twice daily.
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Drops: initially 50 mg (20 drops or 0.5 ml), repeated in 30-60 minutes if analgesia
is not achieved; maximum 400 mg/day (160 drops).

IV: over 2 - 3 minutes or by infusions, IM or SC, 50-100 mg 4 - 6 hourly;
maximum 400 mg/day.

Elderly >75 years: Oral: 50-100 mg every 4-6 hours (not exceed 300 mg/day)
Storage: store at room temperature.

4.2. Anxiolytics Sedatives, Hypnotics and Antipsychotics
The drugs in this section include:

e Anxioytic sedatives, formerly called minor tranquilizers

e Drugs used to produce sleep (hypnotics)

e Drugs used in the treatment of psychoses (antipsychotics, formerly

called major tranquillizers)

The difference in action between anxiolytics and hypnotics is mainly one of
degree and the same drug or group of drugs can have both effects, larger doses
being necessary to produce a state of sleep.

Anxiolytics
Benzodiazepine therapy
The benzodiazepines are primarily indicated for the treatment of anxiety states
and as hypnotics.
Other indications include:-
o Peri-operative- as premedication
e Management of alcohol withdrawal (delirium treatments)- attenuating

the acute withdrawal symptoms
o Treatment of seizure disorders
¢ Muscle relaxant
All benzodiazepines act by facilitating the action of gamma-aminobutyric acid
(GABA) which is the major inhibitory neurotransmitter in the CNS.
Benzodiazepine receptors have been identified in the brain, located in close
proximity to GABA receptors. Activation of the benzodiazepine receptors
promotes the activity of the GABA receptors.
The benzodiazepines may be divided in to four groups on the basis of the
elimination half-lifes of the parent compound and the active metabolites (if any):
o Ultra short-acting (half life < 6 hours); Midazolam.
o Short-acting (half life 6-12 hours); oxazepam, temazepam
¢ Intermediate-acting (half life 12-24 hours); Alprazolam, bromazepam
e Long-acting (half life > 24 hours); chlordiazepoxide, diazepam,

medazepam, flurazepam
It should be noted that the pharmacological duration of action of a drug is
dependent on many factors other than elimination half-life. This system of
classification may thus not always accurately predict the duration of clinical
effect.
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Alprazolam

Tablet, 0.25mg, 0.5mg, Img

Indication: anxiety (short-term use)

Cautions, Drug interactions, Contraindications, Side effects; see under
diazepam and also notes above.

Dose and Administration: Oral:

Adult: 0.25 - 0.5mg 3 times daily (elderly or debilitated 0.25 mg 2-3 times daily),
increased if necessary to a total of 3mg daily.

Storage: store at room temperature in a tight, light resistant container.

Bromazepam

Tablet, 1.5mg, 3mg, 6mg

Indications: anxiety (short - term use)

Cautions, Drug interactions, Contraindications, Side effects; see under
diazepam, and also notes above.

Dose and Administration: Oral:

Adult: 3 - 18mg daily in divided doses; elderly (or debilitated) half adult dose;
maximum (in exceptional circumstances in hospitalized patients) 60mg daily in
divided doses.

Storage: store at room temperature in a well-closed container.

Chlordiazepoxide

Tablet, 5mg, 10mg, 25mg

Indications: anxiety (short - term use); adjunct in acute alcohol withdrawal.
Cautions, Drug interactions, Contraindications, Side effects; see under
diazepam, and also notes above.

Dose and Administration: Anxiety: Oral:

Adult: 10mg 3 times daily increased if necessary to 60 - 100mg daily in divided
doses; elderly (or debilitated) half adult dose.

Note: - the doses stated above refer equally to chlordiazepoxide and to its
hydrochloride.

Storage: store at room temperature in a tight, light resistant container.

Diazepam

Tablet, 2mg, 5mg, 10mg

Suppository, 5mg, 10mg

Syrup, 2mg/5ml

Injection, S5mg/ml in 2ml ampoule

Indications: short-term treatment of anxiety or insomnia; adjunct in acute
alcohol withdrawal; status epilepticus; febrile convulsions; muscle spasm; peri-
operative use.

Cautions: elderly, in patients with impaired liver or kidney function, muscle
weakness; elderly or debilitated patients; respiratory disease, history of alcohol
abuse, marked personality disorder; pregnancy; breastfeeding; avoid prolonged
use and abrupt withdrawal; porphyria.
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Note:- drowsiness may affect performance of skilled tasks (e.g. driving); effects
of alcohol enhanced.

Drug interactions: alcohol, antidepressants, antihistamines, antipsychotics,
sedative, general anaesthetics, other hypnotics or sedatives, and opioid
analgesics (sedation or respiratory and cardiovascular depression may be
enhanced); fluvoxamine, ketoconazole, nefazodone (concurrent use may inhibit
the hepatic metabolism of benzodiazepines that are metabolized by oxidation);
plastic infusion tubing (diazepam may adheres to plastic infusion tubing),
zidovudine, aminophylline.

Contraindications: preexisting CNS depression or coma, acute pulmonary
insufficiency, or sleep apnoea, severe hepatic impairment; myasthenia gravis;
respiratory depression; diazepam should not be used for the treatment of chronic
psychosis or for phobic or obsessional states. Avoid injections containing
benzyle alcohol in neonates.

Side effects: drowsiness and light headedness the next day; confusion and ataxia
(especially in the elderly); amnesia; dependence; paradoxical increase in
aggression; muscle weakness; occasionally headache, vertigo, salivation
changes, gastrointestinal disturbances, visual disturbances, dysarthria, tremor,
changes in libido, incontinence, urinary retention, blood disorders and jaundice,
skin reactions raised liver enzymes, on IV injection, pain, thrombophlebitis and
rarely apnea.

Dose and Administration: Oral:

Adult: Anxiety: 2mg 3 times daily increased if necessary to 15 - 30 mg daily in
divided doses; elderly (or debilitated) half adult dose.

Insomnia associated with anxiety: 5- 15 mg at bedtime.

Child: night terrors and somnambulism: 1 - 5 mg at bedtime.

IM or slow IV injection (into a large vein, at a rate of not more than Smg/minute):
for severe acute anxiety, control of acute panic attacks, and acute alcohol
withdrawal, 10mg, repeated if necessary after not less than 4 hours.

Note: - Only use intramuscular route when oral and intravenous routes not
possible.

Rectum as suppositories: anxiety when oral route not appropriate, 10 - 30mg (higher
dose divided), dosage form not appropriate for less than 10mg.

Storage: at room temperature in light resistant container protect from freezing.

Flurazepam

Capsule, 15 mg, 30 mg

Indications: short-term treatment of insomnia.

Cautions: elderly, pregnancy and children < 15 years of age.

Drug interactions: azole antifungals, ciprofloxacin, clarithromycin, diclofenac,
doxycycline, erythromycin, isoniazide, protease inhibitor, quinidine, verapamil,
cimetidine, clozapine, CNS depressants, digoxin, disulfiram, metoprolol.
Contraindications: narrow —angle glaucoma, pregnancy.
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Side effects: chest pain, constipation, drowsiness, memory impairment,
hangover effect, euphoria, hallucinations, rash, vomiting, diarrhea, nausea,
blurred vision, tinnitus, and apnea.

Dose and Administration: Oral:

Adult: 15-30 mg at beditme.

Elderly: 15mg at bedtime; avoid use if possible

Storage: store in light-resistant containers and at room temperature.

Medazepam

Capsule, 5mg, 10mg

Medazepam is a long acting benzodiazepine with properties similar to those of diazepam.
Indications: used for short-term treatment of anxiety disorders.

Cautions, Drug interactions, Contraindications, Side effects; see under
diazepam, and also notes above.

Dose and Administration: Oral: Adult: 10-30mg daily in divided doses; in
severe conditions up to 60mg daily has been given.

Storage: store at room temperature.

Midazolam Hydrochloride

Injection, Img/ml, 2 mg/ml in 5ml ampoule, 5 mg/ml in 2ml ampoule

Syrup, 2mg/ml

Indications: preoperative sedation and provides conscious sedation prior to
diagnostic or radiographic procedures; intravenous anesthesia (induction and
maintenance).

Cautions, Drug interactions, Contraindications and Side effects; see under
diazepam.

Dose and Administration: Adult:

Preoperative sedation:

IM: 0.07-0.08 mg/kg 30-60 minutes prior to surgery/procedure; usual dose:
Smg.

1V 0.02-0.04mg/kg; repeat every 5 minutes as needed to desired effect or up to
0.1-0.2mg/kg.

Conscious sedation:

IV: initial; 0.5-2mg slow IV over at least 2 minutes; slowly titrate to effect by
repeating doses every 2-3 minutes if needed; usual total dose: 2.5-5mg; use
decreased doses in elderly.

Anesthesia:

1V: Induction: Unpremedicated patients: 0.3-0.35mg/kg (up to 0.6mg/kg in
resistant cases)

Premedicated patients: 0.15-0.3 mg/kg.

Maintenance: 0.05-0.3mg/kg as needed or continuous infusion 0.25
1.5mcg/kg/minute

Conscious sedation for procedures or preoperative sedation:

Oral: 0.25-0.5 mg/kg as a single dose procedure, up to a maximum of 20 mg;
administer 30-45 minutes prior to procedure. Child < 6 years or less-
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cooperative patients may require as much as 1 mg/kg as a single dose; 0.25
mg/kg may suffice for child 6-16 years of age.
Storage: store at room temperature.

Oxazepam

Tablet, 10 mg

Indications: short-term management and relief of anxiety.

Cautions, Drug interactions, Contraindications, Side effects; see under
diazepam, and also notes above.

The elderly are more sensitive to CNS effects, use the smallest effective dose.
Dose and Administration: Oral

Adult: Anxiety: 10 - 15 mg 2 - 4 times daily.

Insomnia: 5 - 30 mg 1 - 2 hours before bedtime.

Psychotic patients and alcoholics: 30 mg 3 - 4 times daily may be

required.

Note: if used as hypnotic, it should be administered at least 1-2 hours before bed
time as absorption is slower than with diazepam.

Storage: store at room temperature

Temazepam
Capsules, 10mg, 15mg, 20mg, 30mg
Indications: short-term treatment of insomnia.
Cautions: elderly or debilitated patients; respiratory disease, renal and hepatic
impairment.
Drug interactions: narcotic analgesics, barbiturates, phenothiazins, MAO
inhibitors, cimetidine, ciprofloxacin, clozapine, and oral contraceptive.
Contraindications: narrow-angle glaucoma, pregnancy.
Side effects: confusion, dizziness, drowsiness, anxiety, headache, hangover,
euphoria, rash, decreased libido, diarrhea, blurred vision, diaphoresis.
Dose and Administration: Adult: 15-30mg at bedtime.

Elderly or debilitated patients: 15mg
Storage: store at room temperature.

Zolpidem

Tablet, 10mg

It is an imidazopyridine, chemically distinct from the benzodiazepines, but
exhibiting selective high affinity for a benzodiazepine receptor subtype. Its
sedative action predominates over its muscle relaxant and anticonvulsant
activity (in contrast to the benzodiazepines), and its indication is for the
treatment of insomnia.

Dose and Administration: Oral: Adult: 10mg at bedtime. Hepatic impairment
and the elderly: 5 mg.

Hypnotics
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These agents act by depressing the central nervous system. Although widely
prescribed, both physical and psychological dependence, as well as tolerance,
occur. They have no analgesic effects, and in the presence of pain, adequate
analgesia is desirable. Anterograde amnesia has been described even with single
doses of hypnotics.

Chloral Hydrate

Capsule, 500 mg

Suppository, 60 mg

Syrup, 250 mg/ 5ml, 500 mg/5mi, 1 g/ml

Indications: short term sedative and hypnotic (< 2 weeks), sedative / hypnotic
for diagnostic procedures; sedative prior to EEG evaluations.

Cautions: respiratory disease, pregnancy and breast-feeding, neonates.

Drug interactions: CNS depressants, warfarin, IV furosemide, benzodiazepine.
Contraindications: hepatic or renal impairment; cardiac disease, gastritis or
ulcers.

Side effects: gastric irritation with nausea and vomiting, ataxia, headache,
malaise, nightmares and delirium; eosinophpilia, reduction in white cell count;
dependence with prolonged use.

Dose and Administration:

Adult: Oral, Rectal:

Sedation, anxiety: 250 mg 3 times / day

Hypnotic: 500 - 1000 mg at bed time or 30 minutes prior to procedure, not to
exceed 2 g/24 hours.

Child:

Sedation or anxiety: Oral, Rectal: 5 - 15 mg/kg/dose every 8 hours (maximum: 500
mg/dose)

Prior to EEG: Oral, Rectal: 20 - 25 mg/kg/dose, 30-60 minutes prior to EEG; may
repeat in 30 minutes to maximum of 100 mg/kg or 2 g total.

Hypnotic: Oral, Rectal: 20 - 40 mg/kg/dose up to a maximum of 50 mg/kg/24
hours or 1 g/dose or 2 g/24 hours

Conscious sedation: Oral: 50 - 75 mg/kg/dose 30 - 60 minutes prior to procedure;
may repeat 30 minutes after initial dose if needed, to a total maximum dose of
120 mg/kg or 1 g total.

Storage: store in light resistant, airtight container and at room temperature.

Pentobarbitone (pentobarbital)

Capsule, 50mg

Suppository (Sodium), 30mg, 60mg

Injection (sodium), 50mg/ml in 50ml

Indications: sedative/hypnotic; preanesthetic; high-dose barbiturate coma for
treatment of increased intracranial pressure or status epilepticus unresponsive to
othe therapy.

Cautions: elderly, debilitated, renally impaired, hepatic dysfunction, or
paediatric patients. Patients with depression or suicidal tendencies.
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Drug interactions: other CNS depressants, ethanol, narcotic analgesics,
antidepressants, or benzodiazepines, chloramphenicol, MAQO inhibitors,
valproic acid, griseofulvin, clarithromycin, cyclosporine, erythromycin,
nevirapine, protease inhibitors, rifampin, oral contraceptives, oral
anticoagulants.
Contraindications: hypersensitivity to barbiturates; hepatic impairment;
dyspnea or airway obstruction; porphyria; pregnancy.
Side effects: bradycardia, hypotension, drowsiness, CNS excitation or
depression, lethargy, headache, insomnia, anxiety, dizziness, rash, nausea,
vomiting, constipation, thrombocytopenia.
Dose and Administration:
Adult: Hypnotic: IM: 150-200mg
IV initial: 100mg, may repeat every 1-3 minutes up to 200-500 mg total dose.
Preoperative sedation: IM: 150-200mg
Child: Hypnotic: IM: 2-6 mg/kg; maximum 100mg/dose
Preoperative sedation: > 6 months: IM: 2-6mg/kg; maximum: 100mg/dose

1IV: 1-3mg/kg to a maximum of 100mg until asleep.
Storage: at room temperature in air tight container.
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Phenobarbitone (Phenobarbital)
Tablet 10mg, 15mg, 30mg, 60mg, and 100mg
Elixir, 20mg/ 5ml
Injection (Sodium), 25mg/ml in Iml ampoule, 100mg/ml in Iml ampoule, 4%
Indications: sedative-hypnotic.
Cautions: pediatric, elderly, and debilitated patients.
Drug interactions: alcohol, CNS depressants, adrenocorticoids, glucocorticoids
and mineralocorticoids; or chloramphenicol; corticotropin; cumarin or
indandione - derivative anticoagulants, carbamazepine, estrogen-containing
contraceptives; valproic sodium or valproic acid; vitamin D; xanthines such as
aminophylline, caffeine, oxtriphylline, theophylline, rifampin; monoamine
oxidase inhibitors including furazolidone, paragyline and procarbazine;
doxycycline.
Contraindications: pregnancy and breastfeeding, and in patients with acute
intermittent or variegated or history of porphyria, insomnia caused by pain, drug
abuse or dependence (history of), hepatic coma or hepatic function impairment,
acute or chronic pain; respiratory disease involving dyspnea or obstruction,
particularly status asthmaticus; sensitivity to barbiturates.
Side effects: Common — drowsiness (especially with initiation of therapy).
Uncommon - ataxia and nystagmus (usually dose-related), dizziness and
psychomotor impairment.
Rare — skin reactions, including Stevens-Johnson syndrome, photosensitivity;
folic acid deficiency and megaloblastic anaemia. Prolonged use may lead to
dependence, with a withdrawal syndrome on termination of treatment; also
rickets and osteomalacia due to vitamin D deficiency, hypoprothrombinaemia
and hepatitis.
Dose and Administration:
Hypnotic: Adult: Oral: 100 to 320mg (base) at bedtime;
IM or IV: 100 to 325mg.

Child: dosage must be individualized by physician.
Sedative: Oral:
Adult: daytime- 30-120mg (base) in two or three divided doses a day;
Child: daytime, 2mg (base)/kg of body weight three times a day; Preoperative, 1
to 3mg (base) per kg of body weight.
IMorlV:
Adult: daytime, 30 to 120mg a day in two or three divided doses, preoperative
(IM), 130-200mg sixty to ninety minutes before surgery.
Child: preoperative, 1 to 3mg per kg of body weight, sixty-ninety minutes prior
to surgery.
Storage: at room temperature in a tight container protect from freezing.

Promethazine
Tablet, 25mg
Indications: night sedation and insomnia or it is indicated as sedative hypnotic.
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Cautions: epilepsy, prostatic hypertrophy, urinary retention, glaucoma, hepatic
disease, jaundice, also during pregnancy and breast-feeding, in children and
elderly. It causes drowsiness. Patients should be advised to avoid car driving,
machine operating or doing activities requiring alertness.
Drug interactions: alcohol, CNS depressants, anticholinergics, antithyroid,
epinephrine, extrapyramidal reaction causing medication, levodopa,
metrizamide, monoamine oxidase inhibitors including furazolidone and
procarbazine.

Contraindication: hypersensitivity to promethazine; coma, treatment of lower
respiratory tract symptoms, including asthma; children < 2 years of age.

Side effects: drowsiness, headache, psychomotor impairment, urinary retention,
dry mouth, blurred vision, gastrointestinal disturbances, rashes, photosensitivity
reactions, palpitation, and arrhythmias, hypersensitivity reaction (including
bronchospasm, angioedema, and anaphylaxes), convulsions, sweating, myalgia,
paraesthesia, blood disorders, tremor, liver dysfunction, sleep disturbance,
depression, hypotension, and hair loss, extra pyramidal effects.

Dose and Administration:

Adult: Oral: 25mg at bed time, increased to 50mg if necessary.

Child (2-5 years): 15 to 20mg; 5-10 years: 20 to 25mg at bed time.

Storage: at room temperature in a tight, light-resistant container.

Antipsychotics
Antipsychotics may be used in a wide variety of psychotic disorders including

schizophrenia, organic psychoses, the manic phase of bipolar affective disorder
(manic depressive illness), psychotic depression, and other acute psychotic
illnesses.

Chlorpromazine Hydrochloride

Tablet, 25 mg, 50mg, 100mg

Drop, 25mg/ml in 10ml bottle, 40mg/ml in 10ml and 30ml bottles

Syrup, 25mg/5ml

Injection, 25mg/ml in 1 and 2ml ampoules, 50mg/ml in 2ml ampoule

Indications: symptomatic management of psychotic disorders in non-
hospitalized patients with relatively mild symptomatology and for the
management of excessive anxiety, tension, and agitation.

Cautions: cardiovascular and cerebrovascular disease, respiratory disease,
parkinsonism, epilepsy, acute infection, pregnancy, breast-feeding, renal and
hepatic impairment, history of jaundice, leucopenia, hypothyroidism,
myasthenia gravis, prostatic hypertrophy, closed-angle glaucoma. Caution also
in elderly particularly in very hot or cold weather.

Note: Avoid abrupt withdrawal. Avoid direct contact with chlorpromazine for it
causes contact sensitization. Advice patients not to drive cars or operate
machineries or do activities requiring alertness.

Drug interactions: alcohol, CNS depressants, tricyclic antidepressants such as
amitriptyline, antithyroid agents, epinephrine, extra pyramidal reaction causing
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medication, hypotension producing medication, levodopa, lithium,
metrizamide, amphetamines, anticonvulsants including barbiturates.
Contraindications: severe cardiovascular disease, severe CNS depression, and
comatose states.

Side effects: akathisia (restlessness or need to keep moving), blurred vision
associated with anticholinergic effects; deposition of opaque material in lens,
cornea and retina (blurred vision), diatonic extrapyramidal effects (muscle
spasms of the face, neck, and back; tic-like or twitching movements; twisting
movements of the body; inability to move eyes; weakness of arms and legs);
parkinsonian extrapyramidal effects (difficulty in speaking or swallowing; loss of
balance control; mask like face; shuffling walk; stiffness of arms or legs;
trembling and shaking of hands and fingers); hypotension (fainting), pigmentary
retinopathy (blurred vision, detective colour vision, difficulty seeing at night);
tardive dyskinesia (lip smacking or packering; putting of cheeks, rapid or work-
like movements of tongue; uncontrolled chewing movements; uncontrolled
movements of arms and legs); ammenorrhea and gallactorrhea (female),
gynecomastia and impotence (in male), hypothermia (decrease body
temperature below Normal); dry mouth; tachycardia, urinal retention; increased
appetite and weight gain, cholestatic jaundice, corneal capacity.

Dose and Administration: Oral and IM:

Adult: Psychotic disorder:

Oral: 10 to 25mg (base) two or four times a day, the dosage being increased by
20 - 50mg a day over 3 or 4 days as needed or tolerated.

IM: (sever) - 25 to 50mg (base), the dosage being repeated in one hour if needed
and every three to twelve hours thereafter as needed and tolerated. The dosage
may be gradually increased over several days as needed and tolerated.

Child (6 and older):

Oral: 0.5mg per kg of body weight every four to six hours, the dosage being
adjusted as needed and tolerated.

IM: 0.55 mg per kg of body weight one or two hours before surgery.

Storage: At room temperature. Protect from light and freezing

Clozapine

Tablet, 25 mg, 50 mg, 100 mg

Indications: schizophrenia.

Cautions: prostatic enlargment, narrow-angle glaucome, history of seizures.
Drug interactions: benzodiazepines, risperidone, amiodarone, ciprofloxacin,
ketoconazole, norfloxacin, lidocaine, dextrometorphan, lidocaine,
amphetamines, codein, tramadol, and phenobarbital.

Contraindications: history of drug-induced agranulocytosis, bone marrow
disorders, severe liver, renal or cardiac disease, toxic or alcoholic psychoses,
uncontrolled epilepsy.

Side effects: drowsiness, sedation, fatigue, orthostatic hypotension, dizziness,
headache, dry mouth, blurred vision, hypersalivation (common), weight gain,
nausea, vomiting, constipation, urinary incontinence and retention, increase in
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hepatic enzymes. Risk of agranulocytosis and neutropenia is far greater than
with other neuroleptics. Fatal myocarditis and cardiomyopathy.

Dose and Administration: Oral: Adult:

Initially 12.5 - 25 mg daily gradually increased in 25 - 50 mg increments to
achieve therapeutic doses in 2 - 3 weeks. Usual range 200 - 450 mg/day in
divided doses; up to 600 mg/day may be required. Maximum 900 mg/day.
Storage: store in tight containers at a temperature not exceeding 30 °C.

Fluphenazine decanoate

Depot injection, 25 mg/ml in Iml and 2ml ampoules and in 10ml vial.

Indications: psychotic disorders, particularly chronic schizophrenia.

Cautions: cardiovascular and cerebrovascular disorders, respiratory disease,
epilepsy, acute infections, pregnancy, breastfeeding, renal and hepatic
impairment, history of jaundice, leukopenia, hypertrophy, angle-closure
glaucoma, elderly.

Drug interactions: anticholinergics, antiepileptics, antihypertensives,
antiparkinsonian agents, CNS depressants, metabolic enzyme inducers,
antacids.

Contraindications: children, confusional states, impaired consciousness due to
CNS depression, parkinsonism, intolerance to antipsychotics, depression, bone-
marrow depression, and phaechromocytoma.

Side effects: extrapyramidal side effects, especially in the elderly;
anticholinergic effects, hypotension and sedation; photosensitivity, effects on the
heart, jaundice and blood dyscrasias. Increased risk of extrapyramidal reactions
with depot injections. Pain may occur at the injection site, and occasionally
erythema, swelling and nodules.

Dose and Administration: Fluphenazine decanoate depot: Adult:

Deep IM: initially 12.5 mg; subsequent doses determined by individual response.
Usual range 6.25 - 25 mg every 2 - 4 weeks. Higher doses (up to 50 mg) are
rarely required.

Elderly: Doses at the lower end of the range should be used.

Storage: store at room temperature.

Fluphenazine Hydrochloride

Tablet, Img

Indications: schizophrenia, mania, severe anxiety, and other psychoses.
Cautions: pregnancy, breast-feeding, cardiovascular and cerebrovascular
disease, parkinsonism, epilepsy, acute infections, history of jaundice,
leucopenia, liver and kidney disease, hypothyroidism, myasthenia gravis,
prostatic hypertrophy, closed angle glaucoma and elderly patients particularly in
very hot or very cold weather

Drug interactions: alcohol, CNS depression — producing medications, tricyclic
anti-depressants, anti-thyroid agents, epinephrine, extrapyramidal reaction
causing medications, hypotension—producing medications, levodopa, lithium,
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metrizamide, fluoxetine, fluvoxamine, paroxetine, maprotiline, astemizole,
terfenadine sotatol.

Contraindications: severe CNS depression, comatose states, active alcoholism,
blood dyscrasias, hepatic function impairment, Reye’s syndrome, bone marrow
disorders, history of cardiac arrhythmias, congential long QT syndrome, marked
cerebral atherosclerosis.

Side effects: extrapyramidal symptoms, akathisia, tardive dyskinesia, blurred
vision, hypothermia, drowsiness, apathy, pallor, night mares, insomnia,
depression and more rarely agitation, EEG changes, convulsions; anti
muscarnic and cardiovasucular symptoms.

Dose and Administration:

Adult:

Initial: Oral: 2.5 to 10 mg a day in divided doses every six to eight hours, the
dosage being gradually increased as needed and tolerated.

Maintenance: Oral: 1 to 5 mg a day as a single dose or in divided doses.

Note: Emaciated or debilitated patients usually require a lower initial dosage (1
to 2.5 mg daily), the dosage being gradually increased as needed and tolerated.
Usual adult prescribing limits: - up to 20 mg a day

Child: Oral: 250 to 750 mcg (0.25 to 0.75 mg) one to four times a day.

Elderly: Oral: 1 to 2.5 mg a day, the dosage being gradually increased as needed
and tolerated.

Storage: in a tight, light-resistant container at room temperature.
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Haloperidol

Tablet, Img, 2mg, 5mg

Oral liquid, 2ml/ml

Injection, 5mg/ml in Iml ampoule

Indications: schizophrenia and other psychotic disorders, mania, psychomotor
agitation and violent behaviour; adjunct in severe anxiety.

Cautions: cardiovascular and cerebrovascular disorders, respiratory disease,
parkinsonism, epilepsy, acute infections, pregnancy, breastfeeding, renal and
hepatic impairment (avoid if severe), history of jaundice, leucopoenia (blood
counts if unexplained fever or infection); hypothyroidism, myasthenia gravis,
prostatic hypertrophy, angle-closure glaucoma; elderly (particularly in very hot
or very cold weather); children and adolescents; avoid abrupt withdrawal;
patients should remain supine and the blood pressure monitored for 30 minutes
after intramuscular injection; see also interactions.

Drug interactions: amitriptyline, carbamazepine, clomipramine, ether
(anaesthetic), ethosuximide, halothane, ketamine, nitrous oxide, phenobarbital,
phenytoin, procainamide, quinidine, rifampicin, ritonavir, thiopental, valproic
acid.

Contraindications: impaired consciousness due to CNS depression; bone-
marrow depression; phaeochromocytoma; porphyria, basal ganglia disease.

Side effects: see notes above and under chlorpromazine; but less sedating and
fewer antimuscarinic or hypotensive symptoms; pigmentation and
photosensitivity reactions rare; extrapyramidal symptoms, particularly dystonic
reactions and akathisia especially in thyrotoxic patients; rarely weight loss,
hypoglycaemia, inappropriate antidiuretic hormone secretion.

Dose and Administrations:

Schizophrenia and other psychoses, manic, psychomotor agitation, violent behaviour, and
severe anxiety (adjunct):

Oral: Adult: initially 1.5 - 3mg 2 - 3 times daily or 3 - 5Smg 2 - 3 times daily in
severely affected or resistant patients (up to 30mg daily in resistant
schizophrenia);

Elderly (or debilitated) initially half adult dose;

Child initially 25 - 50 micrograms/kg daily in 2 divided dose (maximum 10mg
daily).

Acute psychotic conditions: deep IM injection.

Adult: 2 - 10mg, subsequent doses every 4 - 8 hours according to response (up to
every hour if necessary) to total maximum of 18 mg; Child not recommended.
Storage: at room temperature in light resistant container. Protect from freezing.

Haloperidol Decanoate

Injection (Depot Oily), 50mg/mi, 100mg/ml in ampoule of Iml
Indications: maintenance in schizophrenia and other psychoses.
Cautinos, Contraindications, and Side effects see under haloperidol.
Dose and Administration:
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Adult: deep I. M injection: initially 50mg every 4 weeks, if necessary increasing by
50 mg increments to 300 mg every 4 weeks; higher doses may be needed in some
patients;

Elderly: initially 12.5 - 25 mg every 4 weeks.

Adult: Psychosis: Oral: 0.5-5mg 2-3 times/day; usual maximum: 30 mg/day

IM (as decanoate): initial; 10-20 times the daily oral dose administered at 4-week
intervals.

Lithium

Lithium is regarded as a mood stabilizer, with antimanic and antidepressant
effects. Primary use is as a prophylactic agent in bipolar affective disorders,
where it has been shown to reduce chiefly the manic, but also the depressive
relapses. It is also useful in treating the acute manic stage, but is rarely
recommended for depressive illnesses of the unipolar type.

Lithium carbonate

Tablet, 300 mg, 400 mg

Indications: treatment and prophylaxis of mania, prophylaxis of bipolar
disorder and recurrent depression.

Cautions: measure serum-lithium concentration about 4 days after starting
treatment, then weekly until stabilized, then at least every 3 months, monitor
thyroid function and renal function, maintain adequate fluid and sodium intake,
reduction of dose or discontinuation may be necessary, in diarrhoea, vomiting
and intercurrent infection, pregnancy, breastfeeding, elderly, diuretic treatment,
myasthenia gravis, surgery, if possible, avoid abrupt withdrawal.

Drug interactions: combination of lithium with other drugs, including over-the-
counter medicines, should be carefully monitored, ACE inhibitors, antithyroid
agents of iodides, neuroleptics, non-steroidal anti-inflammatory agents, thiazide
and loop diuretics, xanthines.

Contraindications: cardiac disease, renal impairment or urinary retention, CNS
disorders, e.g. epilepsy.

Side effects: gastrointestinal disturbances, fine tremor, polyuria, polydipsia,
weight gain and oedema; signs of intoxication include blurred vision, muscle
weakness, increasing gastrointestinal disturbances, increased CNS disturbances
and require withdrawal of treatment, with severe overdosage, hyperreflexia and
hyperextension of the limbs, convulsions, toxic psychoses, syncope, oliguria,
circulatory failure, coma, occasionally death, goitre, raised antidiuretic hormone
concentration, hypothyroidism, hypokalaemia, ECG changes, exacerbation of
psoriasis and kidney changes may occur.

Dose and Administration: Oral:

Adult: initially 20 mg/kg/day in divided doses, adjusting the dose, if necessary,
to achieve a plasma concentration of 0.4 - 0.8 millimol/L. Sustained - release
preparations are given once or twice daily.

Storage: store in a well-closed container at room temperature.
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Olanzapine

Tablet, 5mg

Indications: schizophrenia.

Cautions: hepatic impairment, diabetes mellitus; porphyria.

Contraindications: narrow-angle glaucoma.

Side effects: somnolence, agitation, dizziness, asthenia, weight gain,
constipation, dry mouth, rhinitis, headache, fever, myalgia and musculoskeletal
pains, neck rigidity, orthostatic hypotension, tachycardia, peripheral oedema,
raised hepatic enzymes, hypertriglyceridaemia.

Dose and Administration: Oral: Adult: initially 5-10 mg once daily. Usual
therapeutic dose, 10 mg.

Storage: store at room temperature and protect from light and moisture.

Pimozide

Tablet, 2mg, 4mg, 10mg

Indications: suppression of severe motor and phonic tics in patients with
Tourette’s disorder who have failed to respond satisfactorily to standard
treatment.

Caution: neuroleptic malignant syndrome; renal or hepatic impairment.

Drug interactions: barbiturates, alcohol, analgesics.

Contraindications: treatment of simple tics, patient with severe toxic CNS
depression, hypersensitivity to the drug.

Side effects: amenorrhea, dysmenorrheal, vomiting, anorexia, rash and
urticaria.

Dose and Administration: Tourette’s disorder: Oral:

Adult and Child >12 years: initial: 1-2mg/day in divided doses, then increase
dosage as needed every other day; range is usually 7-16 mg/day, maximum
dose: 10mg/day or 0.2mg/kg/day are not generally recommended.

Child < 12 years: initial: 0.05mg/kg preferably once at bed time; may be
increased every third day; usual range: 2-4 mg/day; do not exceed 10mg/day
(0.2mg/kg/day).

Storage: store at room temperature.

Risperidone

Tablets, 1 mg, 2 mg, 3 mg, 4 mg, 6 mg

Oral solution, 1 mg/ml

Indications: for acute and chronic schizophrenic psychoses with positive and/or
negative symptoms, or when affective symptoms are prominent. It is also used
for the management of behavioural symptoms (aggression, wandering,
agitation) and psychosis associated with dementia.

Cautions: Parkinson’s disease, cardiovascular disease, and hepatic or renal
impairment.

Drug interactions: chlorpromazine, fluoxetine, miconazole, quinidine, quinine,
ritonavir, clozapine, metoclopramide, levodopa, carbamazepine.
Contraindications: hypersensitivity to risperidone.
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Side effects: are similar to those of chlorpromazine; it is claimed to have a lower
tendency to induce extrapypramidal symptoms than the classic neuroleptics,
although extrapypramidal phenomena, tardive dyskinesia and the neuroleptic
malignant syndrome have all been reported. Orthostatic hypotension has been
observed, particularly with high initial doses. It can induce a dose dependent
increase in plasma prolactin concentration. Weight gain may be notable.

Dose and Administration: Oral:

Adult: 2 mg/day on the 1* day, 4 mg/day on the 2™ day, 6 mg/day on the 3“
day; then individualised if necessary. Usual range 4 - 8 mg/day. Doses > 10
mg/day do not appear to produce increased efficacy, and may cause increased
side effects.

Elderly (or in renal or hepatic impairment): initially 1 mg/day, increased by 1
mg/day up to 2 - 4 mg/day.

Storage: protect from light.

Thioridazine Hydrochloride
Tablet, 10mg, 25mg, 100mg
Indications: under specialist supervision, second line treatment of schizophrenia
in adults (see notes above).
Cautions: see under chlorpromazine; ECG screening and electrolyte
measurement before treatment, after each dose increase and at 6 month
intervals; also monitor for visual defects on prolonged use; avoid in porphyria.
Drug interactions: antiepileptics (except carbamazepine), barbiturates,
antihypertensives and B-blockers, anticoagulants; anaesthetics, analgesics, anti-
arrhythmics, antibacterials, antidepressants, antifungals, antihistamines,
antimalarials, other antipsychotics, antivirals, diuretics, litium, pentamidine
isetionate, sibutramine
Contraindications: Thioridazine is contraindicated in patients with:

= Clinically significant cardiac disorders (e.g. cardiac failure, angina,

cardiomyopathy or left ventricular dysfunction

= QTC interval prolongation (see cautions & Drug interactions)

= A history of ventricular arrhythmias or Torsades de pointes

* Bradycardia or 2™ or 3" degree heart block

= A family history off QTc interval prolongation

= Uncorrected hypokalaemia or hypomagnesaemia
Side effects: see under chlorpromazine; less sedating then chlorpromazine, and
extrapyramidal symptoms and hypothermia rarely occur; more likely to induce
hypotension and increased risk of cardiotoxicity and prolongation of QT
interval, pigmentary retinopathy (with reduced visual acuity, brownish
colouring of vision, and impaired night vision) occurs rarely with high doses;
sexual dysfunction, particularly retrograde ejaculation may occur.
Dose and Administration: Oral: Adult:
50 — 300 mg daily (initially in divided doses): Max. 600 mg daily (in hospital
patients only); child not recommended.
Storage: at room temperature in a tight, light resistant container.
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Trifluoperazine hydrochloride

Tablets, 1 mg, 5 mg

Capsules, 2 mg, 10 mg

Syrup, 1 mg/5ml

Injection, 1 mg/mli; 2 mg/ml

Indications: treatment of schizophrenia and for management of psychotic
disorders.

Cautions: cardiovascular disease, seizures, hepatic dysfunction, narrow-angle
glaucoma, or bone marrow suppression, myasthenia gravis or parkinson’s
disease.

Drug interactions: aminoglutethimide, carbamazepine, nevirapine,
phenobarbital, phenytoin, azole antifungals, ciprofloxacin, clarithromycin,
diclofenac, doxycycline, isoniazid and protease inhibitors.

Contraindications: severe CNS depression; bone marrow suppression; blood
dyscrasias, coma.

Side effects: hypotension, cardiac arrest, extrapyramidal symptoms, dizziness,
headache, constipation, stomach pain, vomiting, hepatotoxicity, dizziness, and
headache.

Dose and Administration:

Psychoses:

Adult: Oral: initially 5 mg twice daily or 10 mg daily in modified - release form,
increased by 5 mg after 1 week, then at intervals of 3 days, according to the
response;

LM: 1- 2 mg every 4-6 hours as needed up to 10 mg/24 hours maximum, for
elderly 1 mg every 4 - 6 hours; increase at 1 mg increments; do not exceed 6
mg/day.

Child up to 12 years: Oral: initially up to 5 mg daily in divided doses, adjusted
according to response, age, and body weight.

LM: 1 mg twice daily.

Short term adjunctive management of severe anxiety: Oral:

Adult: 2 - 4 mg daily in divided doses or 2 - 4 mg daily in modified-release form,
increased if necessary to 6 mg daily;

Child 3 - 5 years, up to 1 mg daily, 6 - 12 years, up to 4 mg daily.

Storage: store at room temperature.

4.3. Antidepressants

The major classes of Antidepressants include the tricyclic and related
antidepressants, the Selective Serotonin Re-uptake Inhibitors (SSRIs), and the
Mono-Amine Oxides Inhibitors (MAOIs); and a range of other compounds not
usually categorized in to groups.

This section covers Tricyclic Antidepressants (TCAs), Selective Serotonin Re-
uptake Inhibitors (SSRIs) and Serotonin and noradrenaline re-uptake inhibitors
(SNRIs). (TCAs) are most effective for treating moderate to severe endogenous
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depression associated with psychomotor and physiological changes such as loss
of appetite and sleep disturbances; improvement in sleep is usually the first
benefit of therapy. Since there may be an interval of 2 weeks before the
antidepressant action takes place electroconvulsive treatment may be required in
severe depression when delay is hazardous or intolerable. Some tricyclic
antidepressants are also effective in the management of panic disorder.

TCAs are also important in some forms of neuralgia; and in nocturnal enuresis
in children. Tricyclic and related antidepressant drugs can be roughly divided in
to those with additional sedative properties and those, which are less so.
Amitriptyline: it is tertiary amine tricyclic antidepressants. Agitated and anxious
patients tend to respond best to this drug because of its additional sedative
property. Though amitriptyline can be sedating, it is not recommended for use
purely as a sedative - hypnotic, as other agents have greater efficacy with fewer
adverse effects.

Amitriptyline and imipramine are well established and relatively safe and
effective, but nevertheless have more marked antimuscrinic and cardiac side
effects than other TCAs.

(SSRIs), which include fluoxetine, fluvoxamine, sertraline, escitalopram and
others have minimal anticholinergic effects and are less cardiotoxic than the
TCAs. Recent evidence suggests that there is an increased risk of suicidality in
depressed children and adolescents given antidepressant medications, and SSRIs
in particular. This increased risk has not been identified with SSRI treatment for
anxiety disorders.

Serotonin and noradrenaline re-uptake inhibitors (SNRIs), e.g. duloxetine, have
tolerability profiles comparable to those of SSRIs. Duloxetine weakly inhibits
dopamine re-uptake with no significant affinity for histaminergic, dopaminergic,
cholinergic or adrenergic receptors.

Tricyclic Antidepressants (TCAs)

Amitriptyline

Tablet, 10mg, 25mg, 50mg

Indications: depressive illness, particularly where sedation is required,;
nocturnal enuresis in children.

Cautions: cardiac disease (Particularly with arrhythmias), history of epilepsy,
pregnancy and breastfeeding, elderly, hepatic impairment (avoid if severe),
thyroid disease, phaeochromocytoma, history of mania, psychoses (may
aggravate psychotic symptoms) angle closure glaucoma, history of urinary
retention, concurrent electro-convulsive therapy; if possible avoid abrupt
withdrawal; anaesthesia (increased risk of arrhythmias and hypotension);
porphyria

Drug interactions: alcohol, other CNS depressants, antithyroid agents,
phenothiazine, cimetidine, clonidine, guanadrel, guanethidine, extrapyramidal
reaction causing medications, metrizamide, MAQO inhibitors and
sympathomimetics.



128 4.[entral Nervous System Drugs

Contraindications: recent myocardial infarction, arrhythmias (particularly heart
block), not indicated in manic phase, severe liver disease.

Side effects: dry mouth, sedation, blurred vision (disturbance of
accommodation, increased intraocular pressure), constipation, nausea, difficulty
with micturation; cardiovascular.

Side effects such as ECG changes, arrhythmias, postural hypotension,
tachycardia, syncope, particularly with high doses; sweating, tremor, rashes and
hypersensitivity reactions (including urticaria, photosensitivity), behavioural
disturbances (particularly children), hypomania or mania, confusion
(particularly elderly), interference with sexual function, blood sugar changes;
increased appetite and weight gain (occasionally weight loss), endocrine side
effects such as testicular enlargement, gynaecomastia, galactorrhoea; also
convulsions, movement disorders and dyskinesias, fever, agranulocytosis,
leucopoenia, eosinophilia, purpura, thrombocytopenia, hyponatraemia (may be
due to inappropriate antidiuretic hormone secretion), abnormal liver function
tests (jaundice);

Dose and Administration: Oral

Adult: Depression: initially 50-75 mg (elderly and adolescents 30 - 75 mg) daily in
divided doses or as a single dose at bedtime increased gradually as necessary to
150 - 200 mg;

Child under 16 years not recommended for depression, Nocturnal enuresis:

Child 7 - 10 years, 10 - 20 mg, 11 - 16 years 25 - 50mg at night; maximum period
of treatment (including gradual withdrawal) 3 months full physical examination
before further course.

Storage: at room temperature in a well closed container.

Amitriptyline + Chlordiazepoxide

Capsule, 12.5mg + 5mg; 25mg + 10mg

Indications: treatment of moderate to severe anxiety and/or agitation and
depression.

Dose and Administration: Oral: 3-4 tablets in divided doses; this may be
increased to 6 tablets/day as required; some patients respond to smaller doses
and can be maintained on 2 tablets.

Clomipramine Hydrochloride

Capsules, 10mg, 25mg, 50mg

Indications: phobic and obsessional states, panic attacks.

Cautions: cardiac disease, history of epilepsy, pregnancy, breastfeeding, elderly,
hepatic impairment, thyroid disease, phaeochromocytoma, history of mania,
psychoses, angle- closure glaucoma, history of urinary retention, concurrent
electroconvulsive therapy, avoid abrupt withdrawal, anaesthesia.

Drug interactions: alcohol, artemether + Lumefantrine, carbamazepin,
chlorpromazine, epinephrine, ethosuximide, fluphenazine, haloperidol,
phenobarbital, phenytoin, procainamide, quinidine, ritonavir, valproic acid.
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Contraindications: recent myocardial infarction, arrhythmias (especially heart
block); manic phase in bipolar disorders, severe liver disease; children,
porphyria.

Side effects: sedation, dry mouth, blurred vision, constipation, nausea, difficulty
in micturition; cardiovascular adverse effects particularly with high dosage
including ECG changes, arrhythmias, postural hypotension, tachycardia,
syncope, sweating, tremor, rash and hypersensitivity reactions, behavioral
disturbances, hypomania or mania, confusion, interference with sexual function,
blood sugar changes, increased appetite and weight gain, endocrine adverse
effects, convulsions, movement disorders and dyskinesias, fever,
agranulocytosis, leukopenia, eosinophilia, purpura, thrombocytopenia,
hyponatraemia, abnormal liver function test.

Dose and Administration: Oral:

Adult: initially 50 - 75mg/day, increased gradually to 150 mg/day if
necessary. May be given as a single dose at night or in 2-3 divided doses.
Elderly: initially 10mg/day, increasing carefully to 30 - 50mg/day.
Obsessive-Compulsive disorder: Dosage may have to be increased beyond those
generally used, e.g. to more than 200mg/ day; maximum 250mg/day.

Child: initially 10/mg/day, increased gradually to 20mg for 5-7 years old, and
to 20 - 50 mg for 8 - 14 year olds. Alternatively, 18 - 23kg, 0.5 - 0.9 mg/kg/day;
25 -48 kg, 0.8 - 1.1mg/kg/day.

Storage: store at room temperature.

Imipramine

Tablet, 10mg, 25mg.

Indications: management of depressive illness. Nocturnal enuresis (adjunctive
therapy) in children over 6 years of age, after exclusion of organic pathology;
adjuvant to pain relief in chronic pain syndromes, also drug management of
panic disorders.

Cautions: hyperthyroidism (or on thyroxin therapy), arrhythmias, epilepsy,
prostatic enlargement, closed-angle glaucoma or impaired liver function.

Drug interactions: antihistamines, antipsychotics and anti-cholinergic type
antiparkinsonian agents, cimetidine, fluoxetine, paroxetine and steroids, hepatic
enzyme-inducing agents, MAO inhibitors.

Contraindications: early post myocardial infarction period and heart block.
Side effects: dry mouth, blurred vision, constipation, and difficulty with
micturition. Blood pressure changes, syncope, tachycardia, arrhythmias,
precipitation of epileptic seizures, sedation, excessive sweating, muscle tremors,
restlessness, weakness, interference with sexual function and confusional states,
especially in the elderly, extrapyramidal symptoms, allergic skin reactions and,
rarely, cholestatic jaundice and blood disorders, including agranulocytosis.
Occasionally produce agitation and insomnia.

Dose and Administration: Oral:

Adult: Depression: initial: 25mg 3-4 times/day, increase dose gradually, total
dose may be given at bedtime; maximum: 300mg/day.
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Elderly: initially 10-25mg at bedtime; increasing up to 100mg/day as required
and if tolerated.

Child: Nocturnal enuresis. 6 - 7 years, 10 - 25mg; 8 - 11 years, 25 - 50mg; > 11
years, 25 - 75mg; given as a single dose after the evening meal.

Storage: store at room temperature.
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Selective Serotonin Re-uptake Inhibitors (SSRIs).

Escitalopram

Tablet, 5mg, 10mg, 20mg

Indications: treatment of major depressive disorder; generalized anxiety
disorder (GAD).

Cautions: previous seizure disorder, monitor worsening of depression or
suicidality.

Drug interactions: non selective MAO inhibitors (phenelizine), fluconazole,
fluvoxamine, gemfibrozil, isoniazid, omeprazole, ciprofloxacin, clarithromycin,
diclofenac, doxycycline, erythromycin, protease inhibitors, quinidine and
verapamil. Combined use of sumatriptan; NSAIDs, asprin. Carbamazepine,
phenytoin, rifampin, nevirapine, phenoarbital, phenytoin and rifamycins.
Contraindications: hypersensitivity reaction, concomitant use or within 2 weeks
of MAO inhibitors.

Side effects: headache, somnolence, insomnia, nausea, chest pain,
hypertension, palpitation, dizziness, fatigue, dreaming anormal, concentration
impaired, fever, irritability, lethargy, lightheadedness, migraine, vertigo,
yawning, rash, hot flashes, libido decreased, anorgasmia, menstrual cramps,
menstrual disorder,diarrhea, xerostomia, appetite decreased, constipation,
indigestion, abdominal pain, abdominal cramps, appetite increased, flatulence,
hearturn, toothache, vomiting, weight gain/loss, impotence, urinary tract
infection, blurred vision, sinusitis, cough.

Dose and Administration: Depression, GAD: Oral:

Adult: initial: 10mg/day; dose may be increased to 20mg/day after at least 1
week

Elderly: 10mg/day; bioavailability and half-life are increased by 50% in the
elderly

Storage: store at room temperature.

Fluoxetine

Capsule, 20mg

Indications: depressive disorders, bulimia nervosa; obsessive-compulsive
disorder (OCD).

Cautions: hepatic or renal impairment, epilepsy and diabetes.

Drug interactions: flecainide, metoprolol, nifedipine, diclofenac, omeprazole,
clozapine, fluphenazine, haloperidol, risperidone, antidepressants, terfenadine,
carbamazepine and phenytoin; CNS depressants, diazepam and alprazolam,;
highly protein- bound drugs; lithium, MAO inhibitors; moclobemide,
serotonergic agents.

Side effects: headache and gastrointestinal disturbances, CNS effects; mania or
hypomania may be precipitated in some patients. Seizure threshold may be
lowered, predisposing to epilepsy. Skin rashes have been reported and may be a
warning of a serious systemic reaction, possibly related to vasculitis. Decreased
libido and sexual dysfunction, weight loss, asthenia, hypoglycemia,
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hyponatraemia, and elevated transaminase levels. Altered platelet function and
abnormal bleeding.

Dose and Administration: Oral:

Adult: Depression: 20mg/day. May be increased by 20mg/day, if required;
maximum 60 mg/day. The elderly: use the lowest effective dose.

Bulimia nervosa: increase up to 60mg/day.

OCD: 20-60mg/day; maximum 80 mg/day

Child: Depression: 8-18 years: 10-20 mg/day; lower-weight children can be
started at 10mg/day, may increase to 20 mg/day after 1 week if needed.

OCD: 7-18 years: initial: 10mg/day; in adolescents and higher-weight children,
dose may be increased to 20mg/day after 2 weeks. Range: 10-60 mg/day.
Storage: store at controlled room temperature.

Fluvoxamine maleate

Tablets, 40 mg, 100 mg

Indications: Major depressive disorders, especially where sedation is
undesirable; panic disorder; obsessive-compulsive disorder, social phobia.
Cautions: mania, epilepsy, cardiac disease, hepatic or renal impairment.

Drug interactions: MAQO inhibitors, cimetidine, lithium, phenytoin,
serotonergic  agents, sumatriptan, TCAs, phenothiazine neuroleptics,
antiarrhythmics class Ic (e.g. propafenone), warfarin.

Contraindications: hypersensitivity to fluvoxamine.

Side effects: nausea, somnolence, sweating, tremor, dry mouth, asthenia,
insomnia, constipation, dizziness, sexual dysfunction, dyspepsia, vomiting,
diarrhea, anxiety, decreased appetite and headache. Extrapyramidal
effects have been reported, also skin rashes, bruising and elevations of hepatic
enzymes, with isolated reports of serious liver function abnormalities.
Hyponatraemia has been reported, especially in the elderly,

Dose and Administration: Oral:

Adult:

Depression: initially 100mg daily as a single dose in the evening, increased if
necessary; usual range 100 - 200 mg/day; maximum 300mg/day. Doses above
150mg/day should be given in 2-3 divided doses.

OCD: initially 50mg daily for 3- 4 days, increased gradually; usual range 100-
200mg/day; maximum 300mg/day. If no improvement within 10 weeks,
treatment should be reconsidered.

Child:

OCD: 8-17 years: initial: 25mg at bedtime; adjust in 25 mg increments at 4-7 day
intervals, as tolerated, to maximum therapeutic benefit: Range: 50-200mg/day.
Maximum: 8-12 years: 200mg/day, adolescents: 300mg/day; lower doses may
be effective in female versus male patients.

Storage: store at room temperature.

Sertraline hydrochloride
Tablets, 50mg, 100mg
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Indications, Cautions, Drug interactions and Side effects; see under
fluvoxamine.
Dose and Administration: Oral:
Adult: Depression: initially 50mg daily, usual range 50 - 100 mg/day. May be
increased, if necessary, by increments of 50mg over several weeks up to a
maximum of 200 mg/day.
OCD: the minimum effective dose is 50mg/day. Increase, if necessary, in 50mg
increments over several weeks up to a maximum of 200mg/day.
Panic disorder. initially 25mg daily, increased to 50mg/day after 1 week, and
thereafter, if necessary, in 50mg increments up to a maximum of 200mg/day.
Child: OCD: 6-12 years: initial: 25mg once daily.

13-17 years: initial: 50mg once daily.
Storage: store at controlled room temperature.

Serotonin and noradrenaline re-uptake inhibitors (SNRIs)

Duloxetin

Tablet, 30mg, 40mg, 60mg

Indications: treatment of major depressive disorder.

Cautions: renal impairment or with concomitant CNS depressants.

Drug interactions: MAOQO inhibitors, TCAs, buspirone, SSRIs, tramadol,
amiodarone, chlorpromazine, ciprofloxacin, delavirdine, fluvoxamine,
fluoxetine, ketoconazole, miconazole, norfloxacin, ofloxacin,
aminoglutethimide, carbamazepine, phenobarbital, and rifampicin.
Contraindications: hypersensitivity to the drug, concomitant use or within 2
weeks of MAO inhibitors; uncontrolled narrow angle glaucoma.

Side effects: insomnia, somnolence, dizziness, headache, nausea, xerostomia,
constipation, appetite decreased.

Dose and Administration: Oral: Adult: initial: 40-60 mg/day; dose may be
divided (i.e., 20 or 30 mg twice daily) or given as a single dose of 60mg;
maximum dose: 60 mg/day.

Elderly: treatment or major depressive disorder; initial dose; 20mg 1-2
times/day; increase to 40-60mg/day as a single daily dose or in divided dose.
Storage: store at room temperature.

4.4. Anticonvulsants

Treatment should always be started with a single drug, but the choice of an
anticonvulsant can only be made on an individual basis and will depend on the
efficacy of the drug and the patient’s tolerance of treatment. If a drug fails to
control the seizures after it has been used in full therapeutic dosage for an
adequate period, or if it is not tolerated, it should be gradually substituted with
another with the first drug being withdrawn only when the new regimen is
mainly established. If monotherapy is ineffective, two drugs should be given in
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combination and several regimens may need to be tried before the most
appropriate is found.

Carbamazepine is used as a first-line drug in the treatment of partial seizures with
or without secondary generalization and tonic-clonic seizures; it is also effective
in other forms of epilepsy. It may exacerbate absence and myoclonic seizures,
and may cause deterioration of juvenile myoclonic epilepsy if used to treat tonic-
clonic seizures occurring within the syndrome. Carbamazepine is often preferred
in children because it lacks the dysmorphic adverse effects associated with
phenytoin. However, carbamazepine does posses some unique pharmacokinetic
characteristics, particularly in children and manipulation of dosage forms and
schedules to accommodate individual needs may be necessary. Carbamazepine
elimination is more rapid in children and accumulation of the active metabolite
is often higher than in adults.

Phenytoin is used as a first-line drug in the treatment of partial and tonic-clonic
seizures; it may also be used in other forms of epilepsy, with the exception of
absence and myoclonic seizures. The non-linear pharmacokinetics of phenytoin
make it difficult to use, particularly at higher doses, because small increases in
doses may produce large rises in plasma concentrations. Phenytoin may be
unsuitable in adolescents and women because of potential coarsening of the
facial features, acne, or hirustism. Gingival hyperplasia and tenderness can also
be a problem. The potential effects of phenytoin on cognition may make it less
suitable in young children.

Valproic acid or valproate is used as a first-line drug in the treatment of absence,
tonic-clonic, and myoclonic seizures. It may also be used for partial seizures and
is effective in some epileptic syndromes.

Phenobarbitone is used in all forms of epilepsy with the exception of absence
seizures. It has been widely used in children and neonates in particular, perhaps
because of convenient of administration and linear phramcokinetics, but there is
concern about its effects on cognition.

The use of benzodiazepines for the long-term treatment of epilepsy is limited by
problems of tolerance, sedation, and the development of dependence;
withdrawal seizures are also a problem. Diazepam is not used in the prophylaxis
of epileptic seizures but is of value in the treatment of febrile convulsions
Withdrawal

Treatment is normally continued for a minimum of two years after the last
seizure. Withdrawal should be extended over a period of several months since
abrupt withdrawal can lead to complications such as status epilepticus. Abrupt
discontinuation is therefore never warranted. Many adult patients relapse once
treatment is withdrawn and it may be justified to continue treatment
indefinitely, particularly when the patient's livelihood or lifestyle can be
endangered by recurrence of a seizure.

Pregnancy and Breastfeeding;

There is an increased risk of birth defects with the use of anticonvulsants,
particularly carbamazepine, valproate and phenytoin. However, if there is good
seizure control, there is probably no advantage in changing pregnant patients'
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antiepileptic drugs. In view of the risks of neural tube and other defects, patients
who may become pregnant should be informed of the risks and referred for
advice, and pregnant patients should be offered counseling and antenatal
screening. To counteract the risk of neural tube defects, adequate foliate
supplements are advised for women before and during pregnancy. In view of
the risk of neonatal bleeding associated with carbamazepine, phenobarbital and
phenytoin, prophylactic phytomenadione (vitamin k1) is recommended for the
neonatal and the mother before delivery. Antiepileptic drugs can be continued
during breastfeeding.

Acetazolamide

Tablet, 125 mg, 250 mg

Indications: treatment of centrencephalic epilepsies.

Cautions, Drug interactions, Contraindications, Side effects and Storage; see
section 2.6.under acetazolamide.

Dose and Administration: Oral:

Adult: 8-30mg/kg/day in 1-4 divided doses.

Child: 8-30 mg/kg/day in 1-4 divided doses, not to exceed 1g/day.

Carbamazepine

Tablet, 100mg, 200mg

Syrup, 100mg/5ml

Indications: partial and secondary generalized tonic-clonic seizures, some
primary generalized seizures; trigeminal neuralgia, prophylaxis of bipolar
disorder unresponsive to lithium.

Cautions: hepatic or renal impairment; cardiac disease (see also
contraindications). Skin reactions, history of hematological reactions to other
drugs; glaucoma; pregnancy (see notes above), breastfeeding (see notes above);
avoid abrupt withdrawal (see notes above); see also interactions

Drug interactions: acetazolamide, amitriptyline, chloroquine, chlorpromazine,
ciclosporin, cimetidine, clomipramine, clonazepam, oral contraceptives,
dexamethasone, erythromycin, ethosuximide, fludrocortisone, fluphenazine,
haloperidol, hydrocortisone, isoniazide, levonorgestrel, medroxyprogesterone,
mefloquine, norethisterone, phenobarbital, phenytoin, prednisolone, valproic
acid, verapamil, warfarin.

Contraindications: atrioventricular conduction abnormalities; history of bone
marrow depression; porphyria.

Side effects: dizziness, drowsiness, headache, ataxia, blurred vision, diplopia
(may be associated with high plasma levels); gastrointestinal intolerance
including nausea and vomiting, anorexia, abdominal pain, dry mouth, diarrhea
or constipation; commonly, mild transient generalized erythematous rash
(withdraw if worsens or is accompanied by other symptoms); leukopenia and
other blood disorders (including thrombocytopenia, agranulocytosis and aplastic
anemia); cholestic jaundice, hepatitis, acute renal failure, Stevens Johnson
syndrome (erythema multiform), toxic epidermal necrolysis, alopecia,
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thromboembolism, arthralgia, fever, proteinuria, lymphnode enlargement,
arrhythmias, heart block and heart failure, dyskinesias, parasthesia, depression,
impotence, male infertility, gynaecomastia, galactorrhoea, aggression, activation
of psychosis, photosensitivity, pulmonary hypersensitivity, hyponatraemia,
oedema, disturbances of bone metabolism with osteomalacia also reported;
confusion and agitation in elderly.

Dose and Administration: Adult:

Oral: Epilepsy: initially, 100 - 200 mg twice daily, with increments of 100-
200mg/day at weekly intervals according to seizure control and adverse
symptoms.

Maintenance range (i.e. minimum effective dosage) is generally 600-1200
mg/day in divided doses, but up to 1.6g/day may occasionally be necessary.
Elderly: start with 100mg twice daily and increase as required.

Trigemial neuralgia and pain syndromes: initially 100mg twice daily, increased by
100mg every 12 hours until pain is relieved (maximum 1.2g/day). Once pain is
controlled, the dose may be decreased over a period of a few weeks to a
maintenance dose, usually 400-800 mg/day.

Prophylaxis of bipolar disorder unresponsive to lithium: initially 400mg daily in
divided doses increased until symptoms controlled; usual range 400 - 600mg
daily; max. 1.6 g daily.

Mood stabilizer: Dosage as for epilepsy (usually 400-600mg/day). Response
usually takes 7-10 days to become evident.

Child: Epilepsy: 12-15 years, as for adults but maximum 1g/day.

6-12 years, initially 100mg twice daily, increasing by 100mg/day at weekly
intervals until optimal response and plasma levels are obtained. Usual
maintenance, 400-800 mg/day (maximum 1g/day)

Under 6 years, initially 10-20mg/kg/day in 2-3 divided doses, increasing by up
to 100mg/day at weekly intervals as needed. Usual maintenance 200-350
mg/day, maximum 400 mg/day; under 1 year, 100-200 mg/day.

Storage: at room temperature in a tight, light-resistant container. Protect from
freezing (syrup).

Clonazepam

Injection, 1 mg/ml in Iml ampoule

Tablet, 0.5 mg, Img, 2 mg.

Indications: management of myoclonic and atonic / akinetic seizures in
children, and as an adjuvant agent in the management of other forms of
epilepsy. It is used as an alternative to diazepam in the emergency treatment of
status epilepticus.

Cautions: respiratory disease; hepatic impairment, renal impairment; elderly
and debilitated; pregnancy; breastfeeding; avoid sudden withdrawal,
porphyhria.

Drug interactions: acetazolamide, alcohol, carbamazepine, phenobarbital,
phenytoin, ritonavir.

Contraindication: hypersensitivity to clonazepam.
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Side effects: frequently - fatigue, drowsiness, ataxia and clumsiness, especially
early in treatment. Paradoxical hyperkinesis, excitability, aggressiveness and
other behavioral problems may occur, particularly in children with pre-existing
brain damage or in patients with a history of aggressiveness. Other effects
include headache and muscle weakness.

Dose and Administration:

Adult: Oral: start with small doses and increase gradually to an optimum dose
according to individual response. Initially 1mg at night for 4 nights, increased
over 2 - 4 weeks to usual maintenance of 4 - 8§ mg/day.

Status epilepticus: IV: 1mg injected slowly, over 30 seconds; may be repeated as
required.

Child: Oral: initially 0.05mg/kg/day in 3 divided doses, increased slowly if
needed to a maximum of 0.3 mg/kg/day. Usual maintenance: < 1 year, 0.5 -
Img/day; 1 - 5 years, 1 - 3mg/day; 5 - 12 years, 3 - 6mg/day, in 3 divided doses.
Status epilepticus: IV: 0.5mg by slow injection.

Storage: store tablets at room temperature.

Diazepam

Suppository, 5mg, 10mg

Injection, 5mg/ml in 2ml ampoule

Indications: It is indicated as adjunct in static epilepticus and severe recurrent
convulsive seizures.

Cautions, Drug interactions, Contraindications, and Side effects; see notes on
diazepam under 4.2.

Dose and Administration:

Adult: anticonvulsants: IV: 5-10mg initially, the dosage being repeated, if
necessary, at 10-15 minutes interval up to a maximum dose of 30mg.

Child: Anticonvulsant: status epilepticus and severe recurrent convulsive seizures.

Infants over 30 days of age and children up to 5 years of age:

IV (slow): 0.2 to 0.5 mg every 2-5 minutes up to a maximum of
Smg. If necessary, therapy should be continued.

Child 5 and older: IV (slow): 1mg every two to five minutes up to

a maximum of 5mg. If necessary, therapy may be repeated in two or four

hours

Elderly: Anticonvulsant: IM or IV, initially, 2 to 5 mg per dose, the

dosage being increased gradually as needed and tolerated.

Storage: store at room temperature. Protect from light and freezing.

Diphenylhydantoin (Phenytoin)

Tablet, 50 mg, 100mg

Capsule, 50 mg, 100 mg

Suspension, 30 mg/ 5 ml

Powder for injection (sodium), 250 mg in vial

Indications: generalized tonic-clonic seizures; partial seizures; status epilepticus.
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Cautions: renal and hepatic function impairment (reduce dose), porphyria,
blood dyscrasias, and during pregnancy, breast feeding; avoid sudden
withdrawal; blood counts should be determined prior to and during therapy with
these drugs. Caution for sensitive to hydantoin anticonvulsants.

Drug interactions: alcohol, CNS depressant, chloramphenicol, antituberculosis
agents, amiodarone, corticosteroids, cimetidine, calcium, diazoxide (oral),
antacids (aluminium-magnesium - containing and calcium carbonate —
containing), anticoagulants (coumarin — or indandione — derivative), disulfiram,
contraceptives, fluconazole, intraconazole, ketoconazole, miconazole, estrogen,
progestins, felbamate, fluoxetine, lidocaine, phenacenide, methadone,
sucralfate, valproic acid, theophylline.

Contraindications: cardiac function impairment, such as Adams- stokes
syndrome, second and third degree AV block, sino-atrial block, and sinus
bradycardia (parenteral Phenytoin administration may affect ventricular
automaticity and result in ventricular arrhythmias).

Side effects: nausea, vomiting, 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; rashes (discontinue, if mild re-introduce cautiously but discontinue
immediately if recurrence), coarse facies, acne and hirsutes, fever and hepatitis,
lupus erythematosus, erythema multiforme, toxic epidermal necrolysis, poly
arteritis nodosa lymphadenopathy; gingival hypertrophy and tenderness ; rarely
haemataological effects, including megaloblastic anaemia, leucopenia,
thrombocytopenia, agranulocytosis and aplastic anaemia; plasma calcium may
be lowered (rickets and osteomalacia).

Dose and Administration:

Generalized tonic-clonic seizures, partial seizures: Oral:

Adult: initially 3-4 mg/kg daily (as a single dose or in 2 divided doses),
increased gradually at intervals of 2 weeks as necessary (with plasma- phenytoin
concentration monitoring); usual dose 200 — 500 mg daily; Child: initially 5
mg/kg daily in 2 divided doses; usual dose range 4-8 mg/kg daily (maximum
300 mg)

Note. Plasma concentration for optimum response 10-20 mg/litre (40-80
micromol/litre)

Patient advise: Preferably taken with or after food

Status epilepticus: Slow IV injection or by IV infusion (with blood pressure and ECG
monitoring),

Adult: 15 mg/kg at rate of not more than 50 mg/minute, as a loading dose;
maintenance doses of about 100mg by mouth or by slow IV injection should be
given thereafter at intervals of 6-8 hours, monitored by measurement of plasma
concentrations; rates and dose reduced according to weight;

Child: 15 mg/kg as loading dose at rate of 1 mg/kg/minute (not exceeding 50
mg/minute);

Neonate: 15-20 mg/kg as a loading dose at rate of 1-3 mg/kg/minute.
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Storage: store in a well-closed container at room temperature, protect from
freezing.

Ethosuximide

Capsule, 250 mg,

Syrup, 250 mg/5ml

Indications: Management of absence (petitmal) epilepsy.

Cautions: hepatic or renal impairment; blood counts and hepatic and renal
function tests recommended; pregnancy; breastfeeding; avoid sudden
withdrawal; porphyria.

Note: patients or their carers should be told how to recognize signs of blood
disorder, and advised to seek immediate medical attention if symptoms such as
fever, sore throat, mouth ulcers, bruising or bleeding develop.

May impair ability to perform skilled tasks, for example operating machinery,
driving.

Drug interactions: other antiepileptics, CNS depressants.

Contraindications: hypersensitivity to the drug.

Side effects: frequently- gastrointestinal disturbances, causing anorexia,
diarrhoea, epigastric pain, nausea and vomiting.

Less frequently - adverse CNS effects including drowsiness, headache, dizziness,
euphoria, ataxia and depression.

Rarely - haematopoietic disorders (leucopenia, agranulocytosis, pancytopenia,
aplastic anaemia), psychotic states.

Skin reactions, including Stevens - Johnson syndrome, may occur.

Dose and Administration: Oral:

Adult: initially 500mg daily, increased according to need by 250mg every 4 - 7
days to a maximum of 1.5g/day, in divided doses.

Child: 3 - 6 years, initially 250mg daily; > 6 years, 500mg daily; adjust
according to plasma levels and clinical response.

Doses exceeding 1.5g/day (in divided doses), should be used only under strict
supervision.

Note: Daily doses of 1 g and above should be taken as 2 or more divided doses.
Plasma concentration for optimum response 40-100mg/litre (300-700
micromol/litre)

Storage: store at room temperature.

Magnesium Sulfate

Injection, 50% in 20 ml

Indications: prevention of recurrent seizures in eclampsia.

Cautions: hepatic impairment, renal failure.

Drug interactions: alcuronium, nifedipine, suxamethonium, vacuronium.
Contraindications: heart block, serious renal impairment, myocardial damage,
hepatitis, Addison’s disease.
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Side effects: hypermagnesaemia, nausea, vomiting, thirst, flushing of skin,
hypotension, arrhythmias, respiratory depression, drowsiness, confusion, less of
tendon reflexes, muscle weakness.

Dose and Administration: Adult: IV injection, initially 4g over 5 - 10 minutes
followed by IV infusion at a rate of 1g every hour for at least 24 hours after the
last seizure, recurrence of seizures may require additional IV bolus of 2g.

Storage: store at room temperature.

Paraldehyde

Injection, in 2ml, 5ml and 10ml ampoules

Indications: used to control status epilepticus resistant to conventional
treatment.

Cautions: bronchopulmonary disease or hepatic impairment. Plastic syringes
should be avoided.

Drug interactions: CNS depressants (alcohol, barbiturates, and other sedatives).
Contraindications: hypersensitivity to the drug.

Side effects: tissue necrosis, sterile abscesses, and nerve damage.

Dose and Administration: /M:

Adult: 5 -10ml up to a maximum of 20ml daily. Not more than 5ml being given
at any one site.

Child: up to 3 months, 0.5ml; 3-6 months,1ml; 6-12 months 1.5ml;1-2 years,
2ml; 3-5 years, 3-4 ml; 6-12 years, 5-6 ml.

Storage: store in small well-filled airtight containers. Protect from light.

Phenobarbitone (Phenobarbital)

Tablets, 15mg, 30mg, 100mg.

Elixir, 20mg/5ml

Injection (sodium),25mg/mli in Iml ampoule, 100mg/ml in 2ml ampoule; 4%
Indications: for the control of seizures (epilepsy).

Long - acting barbiturate is indicated as long-term anticonvulsant therapy for the
treatment of generalized tonic-clonic and simple partial (cortical focal) seizures.
Cautions: liver or renal diseases, acute or chronic pain, in weak patients, in
children and the elderly, during pregnancy, labour, delivery, and breast-feeding.
It has a sedative effect, and driving and operating machines should be

avoided.

Also treatment should not be stopped abruptly as rebound seizures may

occur.

Drug interactions: central nervous system (CNS) depressants (e.g. alcohol),
paracetamol, isoniazid, choramphenicol, and oral contraceptives containing
estrogens.

Contraindications: respiratory depression.

Side effects: drowsiness or sedation, respiratory depression, and a hangover
effect may occur more frequently. Unusual excitement may occur in children,
the elderly, and in patients with severe pain. It should be discontinued if severe
skin reactions with fever occur.
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Continued use may result in psychic or physical dependence. With excessive
doses in coordination of muscular motion and continuous rolling movement of
eyeball may also occur.

Dose and Administration: Oral: Several weeks (2 - 3) of therapy may be
required to achieve maximum antiepileptic effect.

Adult: Oral: 50 — 100 mg every 12 hours daily.

Child: Oral: 15 — 50 mg every 12 hours daily. Or 1 -2 mg/kg of body weight
every 8 hours daily.

Anticonvulsant: Adult: Oral: 60-250 mg per day as a single dose - or in divided
dose; I -100-320 mg, repeated if necessary up to a total dose of 600 mg during a
24 hour period;

Child: Oral: 1 to 6 mg per kg of body weight per day as a single dose or in
divided doses.

Status epilepticus: 1V (slow): 10 to 20 mg per kg of body weight, repeated, if
necessary.

Storage: at room temperature, in a well-closed container.

Primidone

Tablet, 250 mg

Indications: management of grandmal, psychomotor, and focal seizures.
Cautions: renal and hepatic impairment, pulmonary insufficiency.

Drug interactions: narcotic analgesics, antidepressants, chloramphenicol, MAO
inhibitors, valproic acid, phenobarbitol.

Contraindications: pregnancy, porphyria.

Side effects: drowsiness, vertigo, ataxia, fatigue, hyperirritability, rash, nausea,
vomiting, anorexia, impotence, agranulocytopenia, anemia, diplopia,
nystagmus.

Dose and Administration: Oral:

Adult: initial: 125-250mg/day at bed time; increase by 125-250mg/day every 3-
7 days; usual dose: 750-1500mg/day in divided doses 3-4 times/day with
maximum dosage of 2g/day.

Child: initial: 50-125mg/day given at bed time; increase by 50-125mg/day
increments every 3-7 days; usual dose: 10-25mg/kg/day in divided doses 3-4
times/day.

Storage: store at room temperature.

Sodium Valproate

Tablet, 200mg, 500mg

Syrup, 200mg/ 5ml

Indications: for all forms of epilepsy

Cautions: patients under 3 years of age, especially those with congenital
metabolic disorders, organic brain disease, or mental retardation may be at
particular risk of hepatotoxicity (liver function test should be carried out in those
at risk). The drug should be discontinued if signs of liver dysfunction occur;
bruising, or bleeding (withdraw or reduce the dose); systemic lupus
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erythematosus, care in withdrawing the therapy; renal impairment,
breastfeeding, pregnancy, false - positive urine tests for ketenes, interactions
restrictions on driving in patients with epilepsy

Drug interactions: amitriptyline, carbamazepine, chloroquine, chlorpromazine,
cimetidine,  clomipramine, ethosuximide, fluphenazine, haloperidol,
mefloquine, phenobarbital, phenytoin.

Contraindications: pre-existing liver disease or a family history of severe
hepatic dysfunction, pancreatitis; porphyria.

Side effects: gastrointestinal disturbances, particularly an initiation of therapy
(use of entericoated formulations, administration with meals, and
commencement of therapy with low dose may minimize symptoms); increased
appetite and weight gain, tremor, drowsiness, ataxia, confusion, headache,
reversible prolongation of bleeding time and thrombocytopenia; liver
dysfunction (necessitates valproate withdrawal), elevation of liver enzyme
values, hyperammonaemia, pancreatitis, leucopenia and bone marrow
depression.

Dose and Administration:

Oral: Adult: initially, 600mg daily given in 2 divided doses, preferably after
food, increasing by 200mg/day at 3 days intervals to a max. of 2.5g daily in
divided doses, usual maintenance 1 - 2gdaily (20 - 30 mg/kg daily);

Child up to 20kg, initially 20mg/kg daily in divided doses, may be increased
provided plasma concentrations monitored (above 40mg/kg daily also monitor
clinical chemistry and haematological parameters); over 20kg, initially 400mg
daily in divided doses increased until control (usually in range of 20 - 30 mg/kg
daily ); max. 35mg/kg daily.

Storage: at room temperature in a tight container. Protect from freezing.

Topiramate

Tablet, 25mg, 50mg, 100mg

Indications: in adults and paediatric patients, adjunctive therapy for partial
onset seizures and adjunctive therapy of primary generalized tonic-clonic
seizures; treatment of seizures associated with Lennox-Gastaut syndrome;
prophylaxis of migraine headache.

Cautions: hepatic, respiratory, or renal impairment.

Drug interactions: concomitant administration with other CNS depressants and
anticholinergic drugs; phenytoin, carbamazepine, digoxin, ethinyl estradiol.
Contraindications: hypersensitivity reactions.

Side effects: dizziness, ataxia, somnolence, nervousness, speech problems,
fatigue, nausea, tremor, abnormal vision, upper respiratory infection.

Dose and Administration: adjunctive therapy for partial onset seizures and adjunctive
therapy of primary generalized tonic-clonic seizures:

Adult: Initial: 25-50mg/day; titrate in increments of 25-50mg per week until an
effective daily dose is reached; the daily dose may be increased by 25mg at
weekly intervals for the first 4 weeks; thereafter, the daily dose may be increased
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by 25-50mg weekly to an effective daily dose (usually at least 400mg); usual
maximum dose: 1600mg/day

Child 2-16 years: Initial dose titration should begin at 25mg (or less, based on a
range of 1-3mg/kg/day) nightly for the first week; dosage may be increased in
increments of 1-3mg/kg/day (administer in 2 divided doses) at 1 or 2 week
intervals to a total daily dose of 5-9 mg/kg/day.

Adult: Migraine prophylaxis: Initial: 25mg/day, titrated at weekly intervals in
25mg increments, up to the recommended total daily dose of 100mg/day given
in 2 divided doses.

Storage: store at room temperature.

4.5. Antiparkinson Agents

Antimuscarinic agents are used in Parkinson’s disease (idiopathic or primary
Parkinsonism) and drug - induced Parkinsonism. Those commonly used are the
tertiary amine, benzhexol hydrochloride, benztropine mesylate, orphenadrine
hydrochloride, and procyclidine hydrochloride.

In Parkinson's disease, antimuscarinics are generally used in the early stages
when the condition is mild and tremor is the predominant symptom as they
provide little benefit in bradykinesia. They can also reduce the diarrhoea
experienced by patients with this disease.

The most effective form of therapy is a combination of levodopa and peripheral
dopa-decarboxylase inhibitor, such as carbidopa. The response to levodopa with
carbidopa is a compromise between increased mobility and adverse effects.
Dyskinesias may be dose limiting and increasingly frequent with increased
duration of treatment. Many factors including tolerance and progression of the
disease may result in complications after 2-5 years of treatment. ‘End-of-dose’
deterioration occurs when there is a reduced duration of benefit from a dose,
resulting in disability and dystonias. The ‘on-off’ phenomenon is characterized
by sudden swings from mobility to episodes of akinesia, tremor and rigidity
lasting from a few minutes to several hours. Amelioration of these effects can
sometimes be achieved by administering levodopa in a sustained-release
preparation or in a greater number of fractionated dose throughout the day.
Psychatric symptoms inducing disruption of sleep, vivid dreams and
hallucinations are characteristic adverse effects that may occur at any time,
especially in the elderly, and may require dose reduction or withdrawal of
levodopa.

Amantadine Hydrochloride

Capsule, 100mg

Indications: Parkinson’s disease (not for drug - induced Parkinson like
syndromes); influenza prophylaxis.

Cautions: epilepsy, confusional or hallucinational states, history of eczema,
congestive heart failure and/or peripheral oedema, orthostatic hypotension;
renal or liver impairment.
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Drug interactions: agents with anticholinergic effects, alcohol, CNS stimulants,
hydrochlorothiazide and triamterene.

Contraindication: hypersensitivity to amantadine.

Side effects: livedo reticularis (skin discolouration) mainly of the legs; oedema
of the legs. CNS reactions (psychotic episodes, convulsions and nausea),
especially when doses exceed 200 mg/day. Mild headache, constipation,
insomnia, nervousness, urinary retention, dry mouth, blurred vision as well as
neutropenia and skin rashes have occurred.

Dose and Administration: Oral:

Adult: initially 100mg daily, increased to 100mg twice daily after 7 days,
maximum 400mg/day.

Elderly (> 65 years): Maximum 100mg daily

Storage: store at room temperature.

Benzhexol (Trihexyphenidyl Hydrochloride)

Tablet, 2mg, 5mg

Indications: Parkinsonism; drug induced extrapyramidal symptoms (but not
tardive dyskinesia).

Cautions: as antimuscarinics in general (see section 1.3), and cardiovascular
disease, hepatic or renal impairment; elderly, avoid abrupt discontinuation of
treatment; liable to abuse (may produce euphoric effect)

Drug interactions: as antimuscarinics (section 1.3); antipsychotics, TCAs,
antihistamins, amantadine, alcohol, CNS depressants, levodopa.
Contraindications: untreated urinary retention, angle-closure glaucoma,
gastrointestinal obstruction, myasthenia gravis.

Side effects: as antimuscarinics (see section 1.3); Common - anticholinergic
symptoms such as dry mouth, blurred vision, dizziness, mild nausea or
nervousness, CNS stimulation (dose related and in the elderly), manifested by
restlessness, confusion, hallucinations or euphoria, amnesia and impaired recall.
Constipation and urinary retention or hesitancy may occur, particularly in the
elederly. Other effects include tachycardia, drowsiness and raised intraocular
pressure. Rare - psychiatric disturbances such as excitation, mania and
delusions.

Dose and Administration: Oral: Adult: initially, 1-2mg daily with increments of
2 mg every 3-5 days, as required, to 6-10 mg/day in 3-4 divided doses
(maximum 15mg/day).

Concomitant with levodopa: usually 1-2 mg 3 times daily is adequate.

Drug-induced Parkinsonism: Effective dosage range varies widely — from 1-
15mg/day.

Storage: at room temperature in a tight container.

Benztropine Mesylate
Tablet, 2mg
Injection, Img/ml in 2ml ampoule
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Indications, Caution, Drug interactions; see under Trihexyphenidyl
hydrochloride.

Contraindications: see Trihexyphenidyl Hydrochloride; avoid in children less
than 3 years.

Side effects: see trihexypenidyl Hydrochloride, but causes sedation rather than
stimulation.

Dose and Administration: Adult:

Oral: 0.5 — 1 mg daily usually at bedtime, generally increased, max. 6 mg daily;
usual maintenance dose 1 — 4 mg daily in single or divided dose; elderly
preferably lower end of range.

IM or IV: 1 — 2 mg repeated if symptoms reappear; Elderly preferably lower end
of range.

Storage: at room temperature in a well-closed container. Protect from freezing.

Levodopa

Tablet, 250mg, 500mg

Indications: Parkinson's disease (not for drug-induced parkinson like
syndromes).

Cautions: asthmatics, patients with chronic obstructive airway disease, renal,
hepatic or endocrine diseases, a history of peptic ulceration, open - angle
glaucoma, and diabetics

Drug interactions: MAOQO inhibitors, antipsychotic agents, metoclopramide,
antihypertensive agents.

Contraindications: closed-angle glaucoma, a history of malignant melanoma,
patients younger than 25 years, psychosis, history of myocardial infarction,
particularly residual arrhythmias; convulsive disorders.

Side effects: gastric intolerance, nausea, vomiting, anorexia, peptic ulceration
and gastrointestinal bleeding may occur; also psychiatric disturbances including
nervousness, mild anxiety and depression to overt psychotic reactions. Complex
involuntary movements. Postural hypotension and dizziness are common
during the first few months of therapy. Cardiac arrhythmias, hypertension may
occur.

Urinary frequency or retention, visual abnormalities, flushing, blood dyscrasias
(thrombocytopenia), raised liver enzymes, increased urea and uric acid serum
concentrations, and the development of a scleroderma-like illness.

Dose and Admininistration: Oral: Adult: 500mg to 1g daily administered in 2
or more equally divided doses. Daily dosage may be increased by 100-750mg
every 3-7 days until a maximum response is achieved, the maximum
recommended daily dosage is 8 g.

Storage: store at room temperature.

Preparations include:

Levodopa + benserazide

Tablets, 50mg+12.5mg, 100mg+25mg, 200mg+50mg
Capsules, 50mg+12.5mg, 100mg+25mg, 200mg+50mg
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Dose and Administration: Adult: Initially 25/100mg 3 times daily, increased
by 25/100mg weekly until desired response is obtained. Usual effective range
100/400 - 200/800 mg/ day.

Levodopa + Carbidopa

Tablets, carbidopa 10mg+ levodopa 100mg; carbidopa 25mg+ levodopa 250mg

Dose and Administration: Adult:

10/100 tablets: initially 50 -100 mg (with carbidopa 10) 3-4 times daily, increased
by 50 - 100 mg daily or alternate days according to response, up to 800 mg (with
carbidopa 80) daily in divided doses.

25/250 tablets: initially 12.5/125mg (half a tablet) once or twice daily, increased
gradually by 12.5/125mg every day or alternate day. Maximum 200/2000
mg/day (8 tablets).

Orphenadrine hydrochloride

Tablet, 50mg

Indications: Parkinson's disease and drug induced extrapyramidal reactions (but
not tardive dyskinesia).

Cautions, Drug interactions, Contraindication and Side effects; see under
trihexyphenidyl.

Dose and Administration: Adult: Oral: initially 50mg 3 times daily, increased
gradually according to the individual response. Usual range, 150 - 250 mg/day
(maximum 400mg)

Storage: store at room temperature.

Procyclidine

Injection, 5 mg/ml; 2ml ampoule

Indications: relieves symptoms of parkinsonian syndrome and drug —induced
extrapyramidal symptoms.

Cautions: tachycardia, cardiac arrythmia, hypertension, hypotension, liver or
kidney disorder, prostatic hyperplasia, elderly.

Drug interactions: amantadine, narcotic analgesics, phenothiazines, TCA,
antiarrythmics, quinidine, levodopa, digoxin.

Contraindications: angle-closure glaucoma, myasthenia gravis.

Side effects: tachycardia, palpitation, confusion, drowsiness, headache, loss of
memory, fatigue, constipation, nausea, vomiting, difficult urination, increased
intraocular pain, blurred vision, mydriasis, epigasric stress.

Dose and Administration: Adult: IM: 5-10mg may be given as a single
injection, repeated if necessary after 20 minutes to a maximum of 20mg daily.
Parenteral doses are usually effective within 5 to 10 minutes but may need 30
minutes to produce relief.
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4.6. CNS Stimulant

Registered medicines in this group include methylphenidate and atomoxetine.
They are indicated in attention deficit hyperactivity disorder. Owing to their
dependence-producing liability, these drugs should not be used for the relief of
fatigue or in the treatment of debility or depression. They should only be used
for their specific indications and after careful diagnosis.

Atomoxetine

Capsule, 5mg, 10mg, 18mg, 25mg, 40mg, 60mg

Indications: attention deficit/hyperactivity disorder in children, adolescents and
adults.

Cautions: liver dysfunction.

Drug interactions: beta, agonists (e.g. salbutamol), pressor agents and drugs
that affect noradrenaline; drugs that induce or inhibit CYP2D6; drugs
metabolized by CYP3A4, e.g. midazolam; MAO inhibitors.

Contraindications: uncontrolled hypertension, hepatic impairment, narrow
angle glaucoma.

Side effects: Children- abdominal discomfort, nausea and vomiting, decreased
appetite, dizziness, somnolence, irritability, mood swings and pruritis.

Adult- dry mouth, sinus, headache, nausea, constipation, loss of appetite and
weight, insomnia, palpitations, sweating, fatigue, hot flushes and urogenital
dysfunction.

Dose and Administration:

Adult and (Child/Adolescent > 70 kg): initiate at 40 mg/day for 7 days and
titrate gradually up to a maximum of 80mg/day.

Child and (Adolescent < 70kg): 0.5 mg/kg/day for 7 days followed by gradual
titration up to a maximum of 1.2 mg/kg/day.

Storage: store at room temperature.

Methylphenidate

Tablets, 5 mg, 10 mg, 20 mg

Indications: attention deficit hyperactivity disorders in children; narcolepsy.
Cautions: hypertension, vocal or motor tics, epilepsy.

Drug interactions: barbiturates, primidone, phenytoin, phenyl butazone, tricylic
antidepressants, warfarin, and MAO inhibitors.

Contraindications: absolute-history of schizophrenia, drug dependence or
personality disorders; patients with glaucoma, thyrotoxicosis, tachyarrhythmias,
anxiety, tension or ischaemic heart disease.

Side effects: nervousness, insomnia; wight loss and growth retardation may
occur (particularly in children receiving > 30 mg/day for prolonged periods);
changes in blood pressure and pulse rate, nausea, drowsiness, dyskinesia,
tremor, skin rash and dependence, especially if predisposed.

Dose and Administration: Oral:

Adult: usually 10 mg 2 - 3 times daily; maximum 60mg/day.
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Child over 6 years: initially Smg twice daily (at breakfast and lunch), increased
at weekly intervals, if necessary, to 20-30mg/day; maximum 1mg/kg/day.
Storage: store in airtight container and at room temperature.
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5. DRUGS USED IN ANESTHESIA

5.1. General Anesthetics

General Anesthetics depress the central nervous system and produce loss of
consciousness. An ideal anesthetic agent would produce unconsciousness,
analgesia, and muscle relaxation suitable for all surgical procedures and be
metabolically inert and rapidly eliminated. No single agent in safe
concentrations fulfills all these requirements and it is customary to employ a
number of agents to produce the required conditions. A typical anesthetic
sequence is: induction with a short-acting intravenous agents such as
thiopentone, intubations after the use of a short-acting muscle relaxant such as
suxamethonium chloride, maintenance of unconsciousness with nitrous oxide
and oxygen: supplementary analgesics and muscle relaxants may be given by
injection.

Intravenous anaesthetics

Intravenous anesthetics may be used either to induce anesthesia or for
maintenance of anesthesia throughout surgery. They can produce apnea and
hypotension and thus facilities for adequate resuscitation must be available.
They are contraindicated if the anaesthetist is not confident of being able to
maintain an airway. Before intubation is attempted, a muscle relaxant must be
given. Individual requirements vary considerably; lesser dosage is indicated in
the elderly, debilitated or hypovolaemic patients.

Thiopental sodium is a widely used intravenous anesthetic, but it has no
analgesic properties. Induction is generally smooth and rapid, but owing to its
narrow therapeutic margin, over dosage with cardiorespiratory depression may
occur. The reconstituted solution is highly alkaline and therefore irritant on
misplaced injection outside the vein; arterial injection is particularly dangerous.
Thiopental is contraindicated in porphyria.

Awakening from a moderate dose of thiopental is rapid due to redistribution of
the drug in the whole body tissue. Metabolism is, however, slow and some
sedative effects may persist for 24 hours. Repeated doses have a cumulative
effect.

Anaesthesia with ketamine persists for up to 15 minutes after a single
intravenous injection and is characterized by profound analgesia. It may be
used as the sole agent for diagnostic and minor surgical interventions.
Subanaesthetic concentrations of ketamine may be used to provide analgesia for
painful procedures of short duration such as the dressing of burns, radio
therapeutic procedures, marrow sampling and minor orthopedic procedures. It
is of particular value in children.

Propofol is suitable for both induction and maintenance of anaesthesia.
Recovery from anaesthesia is rapid as cumulative effects are minimal. It does
not cause histamine release; it reduces intraocular pressure, has a low incidence
of excitatory effects, and extravasation is not associated with local necrosis.
Etomidate is used as induction agent. It has minimal respiratory and
cardiovascular depressant properties, while causing little ‘hangover’ effect or
histamine release. It has no analgesic properties.
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Etomidate

Injection, 20 mg/ml in 10ml and 20ml ampoules

Indications: induction agent, or for general anaesthesia.

Cautions: porphyria.

Drug interactions: CNS depressants including alcohol; ketamine.
Contraindication: hypersensitivity to etomidate.

Side effects: pain on injection, a high incidence of involuntary muscle
movements (may be reduced by premedication with diazepam or one of the
opiates), post-operative nausea and vomiting and brief periods of apnoea. Rare-
laryngospasm, skin rashes.

Dose and Administration: Dose should be individualized.

Adult: Induction: I V: 0.2 - 0.3mg/kg slowly over 30 - 60 seconds. Smaller doses
may be used as supplements for other anaesthetic agents.

Storage: store at room temperature.

Ketamine Hydrochloride

Injection, 10 mg/ml in 20ml, 50 mg/ml in 20 ml

Indications: anesthesia for short diagnostic and surgical procedures that do not
require skeletal muscle relaxation; to induce anaesthesia prior to administration
of other general anaesthesia. It is also used to supplement low potency
anaesthetic such as nitrous oxide.
Cautions: warn the patient not to drive or operate machinery for about 24 hours
of postanaesthesia or avoiding alcohol and other CNS depressants with in 24
hours following anaesthesia; pregnancy.

Drug interactions: anaesthetics such as enflurane, isoflurane, methoxyflurane,
antihypertensives; CNS depressants, thyroid hormones.

Contraindications: ketamine is contraindicated in any condition in which
significant elevation of blood pressure would be hazardous such as severe
cardiovascular  disease, Heart-failure, severe-hypertension, myocardial
infarction, stroke (history); cerebral trauma, Intracerebrial mass or hemorrhage;
eye injury, increased cerebrospinal fluid pressure and increased intraocular
pressure; psychiatric disorders such as schizophrenia or acute psychosis,
thyrotoxic states.

Side effects: increased blood pressure, tachycardia, tonic or clonic muscle
movements, emergence reaction (alteration in mood or body image, delirium,
dissociative or floating sensation), vivid dreams or illusions, visual
hallucinations.

Dose and Administration:

Adult: Induction: IV: 1 to 2mg per kg of body weight administered as a single
dose or by IV infusion at a rate of 0.5mg per kg of body weight per minute./M -
5-10mg per kg of body weight.

Maintenance: 1V: 0.01-0.05mg (base) per kg of body weight by continuous
infusion at a rate of 1-2mg per minute.

Child and Elderly: Same as adult

Storage: at room temperature, protect from light and heat and from freezing.
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Propofol
Injection (emulsion), 10mg/mli in 20ml ampoule
Indications: intravenous anaesthesia (both induction and maintenance).
Cautions: cardiac, respiratory, renal or hepatic function impairment, epilepsy,
elderly and hypovolaemic or debilitated patients.
Drug interactions: benzodiazepines, opiates, ethanol, narcotics, phenothiazines,
fluconazole, ketoconazole, NSAIDs.
Contraindications: hypersensitivity to propofol.
Side effects: hypotension and transient apnoea, bradycardia; headache during
recovery; involuntary muscle movements in unpremedicated patients; seizures.
Dose and Administration:
Adult: Induction: Slow IV injection or infusion, titrated against the response
obtained from 40mg every 10 seconds. Most adult patients under 55 years
require 1.5- 2.5mg/kg.
Maintenance: continuous infusion, the rate varying from 4 -
12 mg/kg/hour. Alternatively a technique of repeat bolus injections may be
used: increments of 25 - 50mg may be given at intervals determined by clinical
signs of lightening anaesthesia (usually every 6 minutes).
*Patients over 55 years and high- risk patients may require less than the usual
doses. For induction: 1- 1.5 mg/kg may be adequate.

Maintenance: 2 - 6 mg /kg hour.
Child: over 3 years: Induction: 2.5 mg/kg adjusted as necessary.

Maintenance: IV infusion, 9 - 15 mg/kg/hour.

Storage: store at room temperature.

Thiopental sodium

Powder for injection, 0.5 g, 1 g in ampoule

Indications: induction of general anesthesia; anaesthesia of short duration;
control of convulsions (especially in status epilepticus).

Cautions: reduce induction dose in severe liver disease. Extreme care is required
in surgery of the mouth, pharynx, or larynx and in patients with acute
circulatory failure (shock) or fixed cardiac out put, dehydration, hypovolaemia,
severe anaemia, hyperkalaemia, toxaemia, myasthenia gravis, myoedema or in
severe renal disease.

Caution should be taken during pregnancy, in geriatric and patients sensitive to
any one of barbiturates.

Drug interactions: alcohol, CNS depressant, dopaminergics, antihypertensives,
especially diazoxide or ganglionic blockers, & hypotension producing
medication, aspirin, probenecid.

Contraindications: porphyria  (thiopental sodium may aggravate
symptoms by inducing enzymes responsible for porphyria in synthesis).

Side effects: apnea, hypotension, allergic reaction, cardiac arrhythmias,
circulatory depression, emergence delirium, and thrombophlebitis.

Dose and Administration:

Dosage must be individualized by physician; however, as a general guideline the
following can be used.
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Adult:

Induction: IV: 50 to 100 mg (2 to 4 ml of a 2.5 % solution) as require; or 3 to Smg
per Kg of body weight as a single dose.

Maintenance: IV (Intermittent) 50 to 100 mg (2 to 4 ml of a 2.5 % solution) as
required.

Status epilepticus refractory to other treatment: 1V, 2-4mg/kg bolus over 20 seconds,
then further 50mg boluses every 2-3 minutes until seizures are controlled; then
infusion to maintain 1-5 mg/kg/hour using EEG control if possible.

Child:

Children up to 15 years of age

Induction: IV: 3 to 5 mg per Kg of body weight.

Maintenance: IV: (intermittent), about 1 mg per Kg of body weight as required.
Storage: prior to reconstitution, store at room temperature, unless otherwise
specified by manufacturer.

Volatile inhalation agents

One of the volatile anesthetics, ether, halothane (with or without nitrous oxide),
must be used for induction when intravenous agents are contraindicated and
particularly when intubations is likely to be difficult.

Full muscle relaxation is achieved in deep anesthesia with ether. Excess
bronchial and salivary secretion can be avoided by premedication with atropine.
Laryngeal spasm may occur during induction and intubations. Localized
capillary bleeding can be troublesome and postoperative nausea and vomiting
are frequent; recovery time is slow particularly after prolonged administration.

If intubation is likely to be difficult, halothane is preferred. It does not augment
salivary or bronchial secretions and the incidence of postoperative nausea and
vomiting is low. Severe hepatitis, which may be fatal, sometimes occurs; it is
more likely in patients who are repeatedly anaesthetized with halothane with in
a short period of time.

Isoflurane is an isomer of enflurane. It is more irritant to the airway than
halothane and thus unsuitable for inhalational induction. In comparison with
the other two, induction of anaesthesia is more rapid, and it is less
arrhythmogenic. It is a potent vasodilator with minimal cardiac depressant
effect. It is used in neurosurgical anaesthesia because it causes less increase in
intracranial blood flow and a smaller subsequent rise in intracranial pressure.

Enflurane

Inhalation, 250ml

Indications: Induction and maintainance of general anaesthesia.

Cautions: increased intracranial pressure, epilepsy, elderly, porphyria

Drug interactions: as for halothane; isoniazid, non-depolarizing muscle
relaxants.

Contraindications: history of malignant hyperthermia, or jaundice/hepatic
dysfunction (for which no other cause could be established) after exposure to a
volatile agent; renal failure.
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Side effects: hypotension and tachycardia may occur. Respiratory depression,
an increase in salivation and bronchial secreations, and hepatic impairment have
been reported. Malignant hyperthermia may be precipitated in susceptible
patients.
Dose and Administration: Adult: Maintenance range 1-3%

Child: not used for inhalational induction. Maintenance range 1-3 %.

Ether, anesthetic

Inhalation, 100gm, 250gm

Indications: general anesthesia before surgery.

Cautions: ether is explosive. Mixture of its vapor with oxygen, nitrous oxide or
air at certain concentration causes explosion and hence it should be avoided. It
should not be used in the presence of open flame or any electrical appliances
liable to produce a spark.

Premedication with atropine is necessary to inhibit bronchial and gastric
secretion induced by ether.

Drug interactions: avoid concomitant use of ether with competitive muscle
relaxants.

Contraindications: diabetes mellitus, impaired kidney function, severe liver
disease.

Side effects: irritation on the mucous membrane of the respiratory tract,
pharyngeal spasm, decreased blood pressure, capillary bleeding, malignant
hyperpyrexia (in some individuals), convulsions in children and young adults.
Dose and Administration:

Inhalation: Induction: Adult and Child: up to 15 % in impaired gases.
Maintenance of light anesthesia, 3 - 5 % in air (with or without muscle
relaxants); up to 10 % for deep anesthesia.

Halothane

Inhalation, 250 ml

Indications: induction and maintenance of anesthesia in major surgery, often
combined with nitrous oxide/oxygen mixtures.

Cautions: during pregnancy, breast-feeding, in children and elderly patients.
Drug interactions: sympathomimetics, especially cathecolamenis such as
dopamine, epinephrine, norepinephrine; or cocaine, ephedrine, levodopa,
metraminol, methenamine, nephrotoxic agents, xanthines; alcohol,
aminoglycosides; capreomycin, citrate-anticoagulated blood, lincomycin
(systemic), neuromuscular blocking agents (non depolarizing), polymyxins
(systemic). Amiodarone, cumarine or indandione derivative anticoagulants;
antihypertensives, especially diazoxide or ganglionic blockers such as guandrel,
guanethidine, mecamylamine or trimethaphan, neostigimine and
pyridostigmine.

Contraindications: malignant hyperthermia, biliary tract disease or hepatic
function impairment, jaundice or acute hepatic damage; cardiac arrhythmias,
head injury or increased intracranial pressure, myasthenia gravis,
pheochromocytoma, sensitivity to halothane.
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Side effects: hepatotoxicity, impairment of psychomotor skills, emergence
delirium (postanaesthesia), shivering or trembling, nausea or vomiting (mild).
Dose and Administration: inhalation

Adult: Induction: Increase gradually to 2-3% in oxygen or nitrous oxide/oxygen
mixture. Maintenance range 0.5-1.5%

Child: Induction: 1.5-2%, though up to 3% may be required.
Maintenance: 0.5-2%

Storage: at room temperature in a tight, light-resistant container.

Isoflurane

Inhalation, 100 ml

Indications: Inhalational anaesthesia.

Cautions: debilitated patients, elderly, ischaemic heart disease.

Drug interactions: sympathomimetics and xanthines, anticonvulsants, non -
depolarizing muscle relaxants, blood pressure lowering agents.
Contraindications: history of malignant hyperthermia

Side effects: respiratory depression and airway irritation (may result in
retardation of inhaltional induction due to breathholding or coughing if the
inspired concentration is increased too rapidly). Increase in heart rate and
significant hypotension with increasing concentrations.

Malignant hyperthermia may be precipitated in susceptible patients.

Dose and Administration: Adult and Child: Maintenance range usually 0.75-
1.5%.

Storage: store at room temperature.

Inhalational gases

Nitrous oxide is used for the maintenance of anesthesia. It is too weak to be used alone,
but it allows the dosage of other anesthetic agents to be reduced. It has a strong analgesic
action.

Nitrous oxide

Inhalation

Indications: maintenance of anaesthesia and, in sub-anaesthetic concentrations,
for analgesia.

Cautions: caution is needed in the presence of air-enclosing cavities (such as
pulmonary, renal or occluded middle ear air cysts or air embolism).

Drug interactions: alcohol; alfentanil, fentanyl, sufentanil; amiodarone,
anticoagulants (coumarin-or indandione — derivative); antihypertensive agents,
especially diazoxide or ganglionic blockers; chlorpromazine; diuretics; CNS
depressant, methyldopa, xanthines.

Contraindications: pneumothorax, head injury or increased intracranial
pressure, pre-existing or intracranial lesions, space — occupying or tumors,
history of sensitivity to the anaesthetic being considered for use.

Side effects: mild nausea or vomiting and rarely respiratory depression,
neurologic injury, malignant hyperthermic crisis, megaloblastic anaemia.

Dose and Administration:
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Adult: Inhalation:
Anaesthetic (general): Induction: 70 % with 30 % of oxygen.
Maintenance: 30 to 70 % with oxygen
For obstetrics or procedures not requiring loss of consciousness: 25 to 50 % with oxygen.
Child: Dosage must be individualized.
Storage: store at room temperature, unless otherwise specified by manufacturer.

Sevoflurane

Inhalation, 250ml

Indications: Inhalational anaesthesia

Cautions: porphyria, paediatics, pregnancy.

Drug interactions: non-depolarizing muscle relaxants, nitrous oxide, opioids
and benzodiazepines.

Contraindications: known sensitivity to halogenated agents; history of
malignant hyperthermia; liver dysfunction, unexplained fever or leucocytosis
occurring after a previous halogenated anaesthetic.

Side effects: may cause dose-dependent cardiorespiratory depression. Malignant
hyperthermia may be precipitated in susceptible patients.

Dose and Administration: Adult: Induction: In adults inspired concentrations
of up to 5% usually produce surgical anaesthesia in < 22 minutes. A short acting
intravenous induction agent may be used prior to inhalation. Maintainance:
Surgical levels of anaesthesia may be sustained with concentrations of 1-3%
sevoflurane, with or without the concomitant use of nitrous oxide.

Child: Inspired concentrations of up to 6% usually produce surgical anaesthesia
in < 2 minutes. Maintenance: 2-3%.

Trichloroethylene

Inhalation

Indications: used for maintenance of light anaesthesia.

Cautions: it should not be used in closed-circuit apparatus.

Drug interactions: sympathomimetics such as adrenaline; alchol.

Side effects: acute exposure leads to dizziness, lightheadedness, lethargy,
nausea and vomiting and hepatic and renal dysfunction. Chronic poisoning may
result in visual disturbances, impairment of performance, hearing defects,
neuralgia and mild liver function.

Dose and Administration: administered by inhalation.

5.2. Neuromuscular Blockers

These drugs affects transmission at the neuromuscular junction and are used as
adjuncts to general anesthesia, particularly to enable adequate muscle relaxation
to be achieved with light anesthesia. There are 2 main types of neuromuscular
blocking agents: competitive or non-depolarizing agents and depolarizing
agents.

Generally, the competitive neuromuscular blocking agents, having a longer
duration of action, are used in major operations, while the depolarizing agents,
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with a much shorter effects, are used for minor operations or manipulations and
particularly for intubations. Following administration of a depolarizing agent,
such as suxamethonium, to aid intubation, a longer acting competitive agent
may be given to maintain muscle relaxation throughout an operation.
Suxamethonium is the only widely used depolarizing muscle relaxant. It
produces rapid, complete paralysis, which is very short-lasting in most patients
and is of particular value for laryngoscopy and intubation. Prolonged paralysis
may occur in those with low or atypical plasma cholinesterase. Assisted
ventilation should be continued until muscle function is restored.
Suxamethonium normally produces a phase I (depolarizing) neuromuscular
block. After high dose or prolonged use, the nature of the block changes to a
phase II (non-depolarizing) block; this phase II block (also known as dual block)
is associated with prolonged neuromuscular blockade and apnoea.
Non-depolarizing (competitive) muscle relaxants include atracurium besylate,
pancuronium bromide, vecuronium bromide and gallamine. These agents
compete with acetylcholine at the neuromuscular receptor sites. Their action is
reversible by anticholinesterase agents, which allow the concentration of
acetylcholine to increase at these receptor sites and displace the ‘blocker’.
Gallamine has vagolytic and sympathomimetic properties and frequently
increases pulse rate and blood pressure. It is rarely used since the other
neuromuscular blocking drugs have a more predictable response and it should
be avoided in patients with renal impairment.

Non-depolarizing muscle relaxants

Atracurium Besylate

Powder for Injection, 10mg/mli in 2.5, 5mi, 25ml ampoules

Indications: adjunct to general anesthesia to facilitate endotracheal intubation
and to relax skeletal muscles during surgery.

Cautions: previous anaphylactic reaction.

Drug interactions: aminoglycosides, beta-blockers, clindamycin, calcium
channel blocker, ketamine, lidocaine, loop diuretics, theophyline, and
sympathomimetics.

Side effects: flushing, bronchial secretion, erythema, itching, wheezing.

Dose and Administration: Adult: [V: usual range initially 0.3 — 0.6 mg/kg,
depending on the duration of block required, with supplementary doses of 0.08-
0.2 mg/kg as needed.

Storage: store in refrigeration.

Pancuronium bromide

Injection, 2mg/ml in 2ml ampoule

Indications: management of mechanically ventilated patients and used for
surgery.

Cautions: renal and hepatic disease.

Drug interactions: aminoglycosides, clindamycin, lincomycin, polymyxin
antibiotics, tetracyclines, quinidine, lignocaine, verapamil, lithium, magnesium
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salts, anaesthetic agents such as enflurane and ether, and potasium - depleting
drugs such as amphotericin B and diuretics; digoxin, phenytoin and
carbamazepine.

Contraindications: conditions in which tachycardia would be undesirable.

Side effects: tachycardia and a dose - related elevation in blood pressure (due to
vagolytic and indirect sympathomimetic effects on the cardiovascular system).
Rarely - hypersensitivity reactions.

Dose and Administration: IV:

Adult: initially: 0.04 - 0.1mg/kg; further doses of 0.01 - 0.02 mg/kg may be
given as required.

In intensive care: 0.06 mg/kg every 1 - 1.5 hours.

Following administration of suxamethonium, dose should be reduced; 0.02 -
0.06 mg/kg may be adequate for the initial dose.

Child: over 2 months: 0.04 - 0.1mg/kg; increments of 0.01 - 0.02 mg/kg if
required.

Neonates: 0.03 - 0.04 mg/kg with increments of 0.01 - 0.02 mg/kg if needed.
Should be used with extreme caution.

Storage: store in refrigerator. Stable at room temperature up to 6 months.

Vecuronium Bromide

Powder for Injection, 10mg in vial

Indications: muscle relaxant during surgery.

Cautions: renal impairment, hepatic impairment, electrolyte disturbances,
asthma, pregnancy and breastfeeding.

Drug interactions: carbamazepine, clindamycin, gentamicin, lithium,
neostigmine, nifedipine, phenytoin, procainamide, propranolol, pyridostigmine,
quinidine, streptomycin, verapamil.

Contraindications: respiratory insufficiency or pulmonary disease; dehydrated
or severely ill patients; myasthenia gravis or other neuromuscular disorder.

Side effects: hypersensitivity reactions including bronchospasm, hypotension,
tachycardia, oedema, erythema, pruritus.

Dose and Administration: IV Intubation:

Adult and Child over 5 months: 80-100mcg/kg; maintenance of relaxation 20-
30mcg/kg.

Child under 4 months: initially 10-20mcg/kg, followed by increments according
to response.

1V infusion: Adult: initial bolus 40-100mcg/kg then 0.8-1.4mcg/kg/minute.
Storage: store at room temperature.

Depolarizing muscle relaxant

Suxamethonium Chloride (succinylcholine)

Powder for injection, 100 mg, 500 mg in vial

Injection, 50mg/ml

Indications: rapid and complete depolarizing muscle relaxation of short
duration; used mainly for endotracheal intubation.
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Cautions: children, during pregnancy, and cardiovascular function impairment.

Caution is also required:

In conditions that may be adversely affected by increased potassium
concentrations (severe burns, digitalis toxicity, or recent digitalization,
degenerative or dystrophic neuromuscular disease, paraplegia, pre-existing
hyperkalemia, spinal cord injury, severe trauma).

Conditions that may lead to low plasma pseudocholine esterase activity (severe
anemia, dehydration, exposure to neurotoxic insecticides or other cholinesterase
inhibitors, severe hepatic disease or cirrhosis, malnutrition, recessive hereditary
trait).

Conditions that may be adversely affected by increase in intraocular pressure
(open eye injury, glaucoma, occular surgery).

Fracture or muscle spasm and malignant hypertheimia.

Drug interactions: cholinesterase inhibitor specially echothiopate, demecarium,
isoflurophate, cyclophosphamide. Avoid exposure to insecticides such as
Malathion. Avoid also simultaneous use of digitalis glycosides, procainamide,
physiostigmine, calcium salts, and succinylcholine.

Contraindications: allergic to succinylcholine, pulmonary function impairment
or respiratory depression, renal function impairment.

Side effects: increased intra ocular pressure, muscle pain and stiffness
(postoperative), excessive salivation, cardiac arrhythmias, bradycardia.

Dose and Administration:

Adult: IV injection: initially 0.6-1mg/kg (range 20-100 mg). Subsequent doses
must be individualized according to the patient’s needs.

1V infusion, as a 0.1% solution, 2-5 mg/minute for up to 1 hour.

Child: IV: I-12 years, 1mg/kg; under 1 year, 2mg/kg.

Storage: store between 2 and 8°c. Protect from freezing.

5.3. Anesthetic Adjuncts and Adjuvants

A balance combination of agents with different actions is often used to provide
the various components of general anesthesia including hypnosis muscle
relaxation. This technique has been reported to minimize intra-operative
cardiovascular depression, to facilitate a rapid return of consciousness, and to
have a low incidence of postoperative adverse effects such as nausea, and
vomiting, and excitation.

Antimuscarinics, including atropine, hyoscine, and glycopyrronium, have been
used as pre-operative medication to inhibit salivation and excessive secretions of
the respiratory tract. This use is less important now that less irritating
anesthetics are used. Atropine, hyoscine and glycopyrronium are also given as
premedications to reduce intra-operative bradycardia and hypotension induced
by agents such as suxamethonium, halothane, or following vagal stimulation.

At the end of surgery drugs are sometimes administered to accelerate recovery
from the effects of the various agents used during anesthesia. Non-depolarizing
muscle relaxants may be reversed with anticholinesterases such as neostigmine
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but concomitant administration of atropine or glycopyrronium is required to
prevent bradycardia and other muscarinic actions developing.

Oxygen should be added routinely during anesthesia with inhalational agents,
even when air is used as the carrier gas, to protect against hypoxia.

Atropine is now rarely used for premedication but still has an emergency role in
the treatment of vagotonic side effects.

Hyoscine effectively reduces secretion and also provides a degree of amnesia,
sedation and anti-emesis. Unlike atropine it may produce bradycardia rather
than tachycardia. In some patients, especially the elderly, hyoscine may cause
the central anti-cholinergic syndrome (excitement, ataxia, hallucinations,
behavioral abnormalities and drowsiness) glycopyrronium produces good drying
of salivary secretions. When given intravenously it produces less tachycardia
than atropine. It is widely used with neostigmine for reversal of non-
depolarizing muscle relaxants.

Neostigmine is the specific drug for reversal of non-depolarizing (competitive)
blockade. It acts with in one minute of intravenous injection and lasts for 20 to
30 minutes; a second dose may then be necessary. Atropine or preferably
glycopyronium should be given before or with neostigmine in order to prevent
bradycardia, excessive salivation; and other muscarinic actions of neostigmine.

Atropine Sulphate
Injection, 1 mg/ml in 1 ml ampoule
Indications: as antisialagogue pre-anaesthetic medication to prevent or reduce
salivation and respiratory tract secretions.
Cautions: pregnancy, breastfeeding, in children and elderly patients. Caution is
also needed in patients with hyperthyroidism, hepatic or renal disease,
hypertension, tachyarrhythmias, congestive heart failure, coronary artery
disease, gastric ulcer, esophageal reflex, and cardiac insufficiency. Extreme
caution is required in patients with known or suspected Gl-infection and with
autonomic neuropathy. There should be caution also in debilitated patients with
chronic pulmonary disease.
Advise patients not to drive vehicle or operate machineries
Drug interactions: atropine with antacids, antidiarrhoeals (adsorbent), other
anticholinergic, cyclopropane anaesthesia, ketoconazole.
Contraindications: severe ulcerative colitis, obstructive disease of the GI tract
e.g. pylorodeudonal stenosis, achalasia, cardiospasm, paralytic ileus or intestinal
atony (especially in geriatric or debilitated patients), known hypersensitivity,
angle-closure glaucoma, obstructive uropathy, myasthenia gravis.
Side effects: dryness of mouth, nose and throat, skin; constipation decreased
sweating, redness or other signs of irritation at injection site, blurred vision,
decreased salivary secretion (difficulty in swallowing), mydriatic effect
(increased sensitivity of eyes to light), increased intraocular pressure,
bradycardia followed by tachycardia, palpitation and arrhythmias.
Dose and Administration:
Adult: IV: 0.3-0.6mg immediately before induction of anaesthesia.

IM: 0.3-0.6mg, 30-60 minutes before induction
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Child: IM: 20 micrograms per kg of body weight
Storage: store at room temperature protect from freezing.

Droperidol

Injection, 2.5 mg/ml in 2mi ampoule

Indications: antiemetic in surgical and diagnostic procedures; preoperative
medication in patients when other treatments are ineffective or inappropriate.
Cautions: hypokalemia, hypomagnesemia, pheochromocytoma, alcoholism
(acute), Parkinsonism

Drug interactions: anesthetics, bromocriptine, levodopa, CNS depression -
producing medications, epinephrine, extrapyramidal reaction, hypotension-
producing medications, propofol.

Contraindications: hypersensitivity to droperidol.

Side effects: akathisia, anxiety, hypertension, dystonia, hyperpyrexia,
oculogyric crisis, hypotension, tachycardia, excessive sedation.

Dose and Administration: Nausea and Vomiting: IM, IV:

Adult: initial; 2.5mg; additional doses of 1.25mg may be administered to
achieve desired effect; administer additional doses with caution.

Child 2-12 years: 0.05-0.06mg/kg (maximum initial dose: 0.1mg/kg).

Storage: store at room temperature.

Fentanyl

Injection, 0.05mg/ml in 2ml ampoule

Indications: general or local adjunct anesthesia, pain of labor and vaginal
delivery.

Cautions: cardiac bradyarrhythmias, hepatic impairment, hypothyroidism,
renal functions impairment, respiratory impairment, elderly.

Drug interactions: antihypertensives, diuretics, benzodiazepines, cimetidine,
erythromycin, CNS depression- producing medications, MAQO inhibitors,
nalbuphine, pentazocine, naloxone, naltrexone, neuromuscular blocking agents,
nitrous oxide, phenothiazines.

Contraindications: hypersensitivity reaction to fentanyl.

Side effects: drowsiness, nausea or vomiting, brady cardia, hypotension,
respiratory depression, cardiac arrythmia, biliary spasm, changes in vision,
chills, constipation, ureteral spasm, urinary retention.

Dose and Administration: [V:

Adult: Spontaneous respiration: initially 50 - 200mcg, and 50mcg as supplements
when needed.

Assisted respiration: Initially 300-3500mcg (up to 50mcg/kg), then 100-200mcg as
required.

Child over 2 years:

Spontaneous respiration: 1-3mcg/kg in small increments, and supplements of
Imcg/kg as required.

Assisted respiration: initially 10 - 15 mcg/kg, followed by 1 - 3 mcg/kg as
required.

Storage: store at room temperature and protect from light.
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Glycopyrronium Bromide (Glycopyrrolate)

Injection, 0.2 mg/ml in 1 ml and 3 ml ampoules

Indications: as antisialagogue in preanesthesia. Also, indicated as anti-

arrhythmic in pre-anesthesia, anesthesia, and surgery. In addition, indicated to

prevent aspiration pneumonitis during anesthesia. May be used as antidiarrheal

and for cholinesterase inhibitor toxicity

Cautions: close supervision is recommended for infants, children and geriatric

patients. Cardiovascular disease, prostatic enlargement, ulcerative colitis, and

pyloric stenosis; pregnancy and breast-feeding.

Drug interactions: anti-cholinergics, cyclopropane, ketoconazole (*** patients

should be advised to take this medication at least two hours after ketoconazole),

potassium chloride (especially wax —matrix preparations).

Contraindications: symptomatic reflux, paralytic ileus, glaucoma, cardiac

disease, hemorrhage, myasthenia gravis, prostate hypertrophy.

Side effects: constipation; blurrred vision; clumsiness or unsteadiness,

confusion; difficulty in breathing; dryness of mouth, nose, or throat; drowsiness;

muscle weakness; tiredness; tachycardia, hesitate micturation

Dose and Administration:

Adult:

Anticholinergic — prophylaxis of excessive salivation and respiratory tract secretions, in

anesthesia; and prophylaxis of gastric hypersecretory conditions, in anesthesia:

IM: 4.4 mcg (0.004mg) per kg of body weight one-half to one hour before

induction of anesthesia or at the time the preanesthetic narcotic and/or sedative

are administered.

Antiarrhythmic, in anesthesia, or Antiarrhythmic, in surgery: IV: 100 mcg (0.1mg),

the dosage being repeated if necessary at two to three minute intervals.

Cholinergic adjunct (curariform block): IV: 200mcg (0.2 mg) for each 1 mg of

neostigmine or 5 mg of pyridostigmine given simultaneously; may be mixed in

the same syringe.

Note: Geriatric patients may be more sensitive to the effects of the usual adult
dose.

Child:

Anticholinergic —Prophylaxis of excessive salivation and respiratory tract secretions, in

anaesthesia; and Prophylaxis of gastric hypersecretory conditions, in anestheesia, IM, 4.4

to 8.8 mcg (0.0044 to 0.0088 mg) per Kg of body weight one half to one hour

before induction of anesthesia or at the time the preanesthetic narcotic and/or

sedative are administered

Antiarrhythmics, in anesthesia; or Antiarrhythmics, in surgery: IV: 4.4 mcg (0.0044

mg) per Kg of body weight up to a maximum of 100 mcg (0.1 mg) the dosage

being repeated, if necessary, at two-to three minute intervals.

Cholinergic adjunct (curariform block) IV — the same as usual adult and

adolescent dose.

Storage: store at room temperature unless otherwise specified by manufacturer.

Hyoscine Hydrobromide
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Injection, 0.4 mg/ml, 0.6 mg/ml in 1 ml ampoule
Indications: as antisialogogue pre anaesthetic medication to prevent or reduce
salivation and respiratory tract secretion.
Parentral administration of scopolamine in combination with morphine or
mepridine is indicated in pre-anaesthesia to reduce excitement and produce
amnesia.
Cautions: pregnancy and breast-feeding, in children and elderly patients.
Advice patients to avoid alcohol, driving vehicle and operating machineries.
Drug interactions: antacids, antidiarrhoeals (adsorbents),  other
anticholinergics, cyclopropane anaesthesia, CNS depressants.
Contraindications: angle closure glaucoma, pyloric obstruction, urinary bladder
neck obstruction, tachycardia, paralytic ileus, hypersensitivity to the drug,
ulcerative colitis.
Side effects: constipation, decreased sweating, drowsiness, dryness of mouth,
skin, throat and nose, loss of memory, redness or other signs of irritation at
injection site.
Dose and Administration:
Adult: Prophylaxis of excessive salivation and respiratory tract secretion in anaesthesia:
IM 0.2-0.6mg, 30 minutes to 1 hour before induction of anaesthesia.
Anaesthetic Adjunct - sedation - hypnosis. IM, IV or SC: 0.6mg three or four times a
day.

Ammnesia: IM, IV, SC: 0.32 to 0.05mg
Child: Prophylaxis of excessive salivation and respiratory tract secretion in anaesthesia:
IM: administered 45 minutes - 1 hour before induction of anaesthesia. Child (4-7
months) - 0.1mg. Child (7months - 3 years) - 0.15mg, Child (3-8 years) - 0.2mg,
Child (8-12 years) - 0.3mg
Storage: store at room temperature in light-resistant container, protect from
light.

Neostigmine

Injection (Methylsulphate), 0.5 mg/ml, 2.5 mg/ml in 1 ml ampoule

Indications: for reversal of the effects of Non-depolarizing Neuromuscular
blocking agents (e.g. tubocurarine, metocurine, gallamine or pancuronium) after
surgery; in the treatment of post-operative non-obstructive urinary retention; for
prevention and treatment of post-operative gastro intestinal ileus and prevention
of postoperative distention and urinary retention.

Cautions: caution should be taken during near term pregnancy, in elderly and in
those patients with epilepsy, bronchial asthma, bradycardia, recent coronary
occlusion, vagotonia, hyperthyroidism, cardiac arrhythmias, or peptic ulcer.
Drug interactions: anticholinergics especially atropine and related compounds,
local and some general anaesthetics such as chloroform, cyclopropane,
enflurane, halothane, lidocaine; systemic aminoglycosides, succinylcholine or
decamythonium; other cholinesterase inhibitors including demecarium,
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echothiopate isophlurophate, edrophonium; ganglionic blocking agents such as
guanethidine, mecamylamine, trimethaphan; procainamide.

Contraindications: intestinal or urinary tract obstruction (mechanical),
hypersensitivity to the drug or bromide, peritonitis, urinary tract infection.

Side effects: diarrhoea, increasing sweating, increasing of watering of mouth,
nausea, vomiting, stomach cramp, frequent urge to urinate, increased bronchial
secretion, miosis, bradycardia, bronchospasm, weakness, muscle cramp,
fasciculation, hypotension.

Dose and Administration:

Adult: Antidote (to non-depolarizing neuromuscular blocking agents)

after surgery: IV: 0.5mg - 2mg administered slowly, repeated as required

up to a total dose of 5mg.

Note: 0.6mg - 1.2mg of atropine is administered prior to or concurrently

with neostigmine to counteract its muscarinic side effect.

Prevention of post-operative distention or retention: IM or SC - 0.25mg immediately
following surgery, repeated every four to six hours for 2 or 3 days.

Prevention of post-operative distention: IM or SC- 0.5mg as needed.

Prevention of urinary retention: IM or SC - 0.5mg; dose repeated every 3 hours for at
least five doses after patient has voided or the bladder has been emptied.

Note: - If urination doesn’t occur within one hour following the initial - 0.5mg
per dose, the patient should be catheterized.

Child: Antidote (to non-depolarizing neuromuscular blocker) after surgery: IV,-0.04mg
per kg of body weight administered with 0.02mg of atropine per kg of body
weight.

Storage: at room temperature. Protect from freezing and light.

Oxygen (white-colored cylinder)

Indications: oxygen is given by inhalation to correct hypoxia in conditions
causing under ventilation of the lungs, such as exacerbations of chronic
bronchitis, pneumonia, or pulmonary oedema, where bronchospasm causes
hypoxia, as in asthma, in extensive fibrosing alveolitis after general anaesthesia
and in conditions where the oxygen content of the air breathed is inadequate as
at high altitudes.

Cautions: any fire or spark is highly dangerous in the presence of increased
oxygen concentrations especially when oxygen is used under pressure.

Metal cylinders containing oxygen should be fitted with a reducing valve by
which the rate of flow can be controlled.

Side effects: CNS, toxicity (nausea, mood change, vertigo, twitching,
convulsions, loss of consciousness), pulmonary toxicity (decrease in vital
capacity, cough, substernal distress, and later atelectasis), retinopathy of
prematurity.

Dose and Administration: by inhalation. It is administered by means of nasal
catheter, facemask, endotracheal tube, or oxygen tent.
Concentration of oxygen in inspired anesthetic gases should never be less than
21 % sideline (carbondioxide absorbent).

Soda lime
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Used to absorb carbondioxide, for instance in closed-cicuit anaesthetic
apparatus.

5.4. Local Anesthetics

The local anesthetics are compounds which produce reversible loss of sensation
by preventing or diminishing the conduction of sensory nerve impulses near to
the site of their application or injection. Local anesthetics could also be
described as local analgesics as they are most often used to produce loss of pain
without loss of nervous control. Also because their mode of action is to
decrease permeability of the nerve cell membrane to sodium ions they are
considered to have a membrane stabilizing effect.

Local anesthetics are used very widely in dental practice, for brief and superficial
interventions for obstetric procedures, and for specialized techniques of regional
anesthesia calling for highly developed skills. Where patient cooperation is
required the patient must be psychologically prepared to adopt the proposed
procedure. Facilities and equipment for resuscitation should be readily available
at all times. Care must always be taken to avoid inadvertent intravascular
injection.

The drugs used vary widely in their potency, toxicity, duration of action,
stability 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 (extradural) or spinal block.

The cold sensation produced by ethyl chloride spray is used to test the onset of
regional anaesthesia.

Local infiltration anesthesia. Many simple surgical procedures that neither involve
the body cavities nor require muscle relaxation can be performed under local
infiltration anesthesia. Lower segment caesarean section can also be performed
under local infiltration anesthesia. The local anesthetic drug of choice is
lidocaine 0.5 % with or without epinephrine. No more than 4 mg/Kg of plain
lidocaine or 7 mg/kg of lidocaine with epinephrine should be administered on
any one occasion. The addition of epinephrine (adrenaline) diminishes local
blood flow, slows the rate of absorption of the local anesthetic, and prolongs its
effect. Care is necessary when using epinephrine for this purpose since, in
excesses, it may produce ischaemic necrosis.

Surface anesthesia. Topical preparations of lidocaine are available and topical eye
drop solutions of tetracaine are used for local anaesthesia of the cornea and
conjunctiva.

Regional Block. A regional nerve block can proceed safe and effective anesthesia
but its execution requires considerable training and practice. Nevertheless,
where the necessary skills are available, techniques such as axillary’s or ankle
block can be invaluable. Either lidocaine 1 % or bupivacaine 0.5 % is suitable.
Bupivacaine has the advantage of a longer duration of action.

Spinal Anesthesia. This is one of the most useful of all anaesthetic techniques and
can be used widely for surgery of the abdomen and the lower limbs. It is a
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major procedure requiring considerable training and practice. Either lidocaine 5
% in glucose or bupivacaine 0.5 % in glucose can be used but the latter is often
chosen because of its longer duration of action.

Bupivacaine

Injection, 0.25%, 0.5%

Indications: the 0.5% solution is chiefly indicated for peripheral nerve blocks,
eye blocks, spinal and epidural (including caudal) anesthesia. Diluted solutions
(0.25%) have been used for local infiltration.Bupivacaine is particularly useful
for producing prolonged analgesia during labour, where the interval between
doses is usually 2-3 hours.

Cautions: respiratory impairment; hepatic impairment; epilepsy; porphyria;
myasthenia gravis; pregnancy and breastfeeding.

Drug interactions: hyaluronidase.

Contraindications: adjacent skin infection, inflamed skin, concomitant
anticoagulant therapy, severe anaemia or heart disease; spinal or epidural
anaesthesia in dehydrated or hypovolaemic patient.

Side effects: cardiac arrest, hypotension, bradycardia, seizures, restlessness,
anxiety, dizziness, nausea, vomiting, blurred vision, tinnitus and apnea.

Dose and Administration:

Adult: Dosage depends on site of injection, procedure used, and the status of the patient:
Not more than 2mg/kg (with or without adrenaline) should be administered in
any 4 hour period, and in 24 hours the total amount should not exceed 400mg.
Child: Local infiltration: 2mg/kg. Regional anaesthesia: 2.5mg/kg

Storage: store at room temperature.

Ethyl Chloride

Spray, 50ml

Indications: as a local anaesthetic in minor operative procedures such as
incision of boils and removal of localized growths.

Cautions: during application, the skin adjacent to the area being treated should
be covered with vaseline to protect against tissue sloughing. Inhalation of ethyl
chloride should be avoided.

Contraindications: broken skin or mucous membrane.

Side effects: freezing may injure cells, decrease resistance to infections, and
delay healing. The frozen tissue may be painful, as it gets warm. And cutaneous
sensitization may occur rarely.

Dose and Administration: the container should be held about 12 inches (30 cm)
from the area being treated and the spray directed downward until light frosting
appears. Because the local anaesthetic effect is very brief, incision should be
made as soon as the tissue become white.

Storage: at room temperature, in tight containers, away from fire. Protect from
light.

Lidocaine Hydrochloride
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Ointment, 5 % in 10 g; Jelly, 2% in 30 mi; Cartridge, 2% in 1.8 ml ampoule; Spray, 4 %,
10 % in 80 g; Viscous, 2 % in 100 mi; Injection, 0.5 %, 1 %, 2 % in 2 and 20 ml vials;
Injection Heavy, 5 % in 2 ml ampoule

Indications: surface anaesthesia of mucous membranes; infiltration anesthesia;
peripheral and sympathetic nerve block; dental anaesthesia; spinal anaesthesia;
intravenous regional anaesthesia; arrhythmias.

Cautions: caution in patients with inflammation and/or infections at site of
injection, and in very young, the elderly, acutely ill, or weak patients.

Drug interactions: avoid simultaneous use of lidocaine with vasoconstrictors
(e.g. adrenaline) on the extremities such as the finger, toes...etc.
Contraindications: known hypersensitivity.

Side effects: a transient burning sensation may occur at the site of injection.
Dose and Administration:

Note: Intradermally, subcutaneously, or submucosally (local infiltration). Inject
indirectly in to the tissue to be incised or in the immediate area surgery. It
should be injected slowly, with frequent aspirations before and during the
injection, to reduce the risk of inadvertent intravascular administration.

The total dose should not exceed 300mg/dose (4.5mg/kg of body weight).
Children should receive smaller amounts of lidocaine, generally in lower
concentration than adults.

By injection, infiltration anesthesia, according to patient’s weight and nature of
procedure, max, 300 mg,

Ointment, Topical, Adult and Child 2 years of age and older as a 5 % ointment,
to the affected area three or four times a day as needed.

Jelly, Topical, Adult, to the affected area three or four times a day as needed
Spray, Topical, Adult, sprayed and/or applied to affected area three or four
times a day as needed.

Storage: at room temperature. Protect from freezing.

Lidocaine Hydrochloride and Adrenaline

Injection, 1 % + 1:200,000 in 30 ml Vial

Injection, 2 % + 1:200,000 in 20 ml vial

See under Lidocaine Hydrochloride

Dose and Administrations: Dental Anaesthesia (for infiltration or nerve block)
Adult: 20 to 100 mg (1 to 5 ml) of lidocaine hydrochloride as 2 % solution with
epinephrine 1:2000,000; Child, 4 to 5 mg of Lidocaine Hydrochloride per kg of
body weight or 100 to 150 mg as a single dose.

Local infiltration or nerve block 7 mg of lidocaine hydrochloride per kg of body
weight as a 0.25 to 1 % solution with epinephrine 1:200,000.

Storage: at room temperature protect from light and freezing.

Tetracaine hydrochloride

Injection, 0.5%, 2%, 4% in 2ml vial

Indications: spinal anesthesia.

Dose and Administration: Adult: Subarachnoid injection: 5-20mg
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6. DRUGS USED IN MUSCLOSKELETAL AND JOINT DISEASE

6.1. Antirheumatics

Many different drugs have been used for rheumatoid arthritis. The choice of
drugs for relief of pain depends up on the severity of symptoms. In mild cases an
analgesic alone may be all that is required but most patients need the additional
anti-inflammatory effect provided by a non steroidal anti-inflammatory drug
(NSAID).

Non-steroidal anti-inflammatory drugs (NSAIDS)

Many of the effects of non-steroidal anti-inflammatory drugs (NSAIDS) appear
to be due to their inhibitory action on cyclo-oxygenases which are involved in
the biosynthesis of prostaglandins. Prostaglandins have an important role in the
production of pain, inflammation, and fever and NSAIDs therefore find their
main use as analgesics, anti-inflammatory agents, and antipyretics.
Administered as a single doses or in short-term intermittent therapy they provide
adequate analgesia to relieve mild to moderate pain. However, it may take
several days to two weeks of use before their anti-inflammatory effects become
evident.

The combined analgesic and anti-inflammatory effects of NSAIDs make them
particularly useful for the symptomatic relief of painful and/or inflammatory
conditions including musculoskeletal and joint disorders.

Differences in anti-inflammatory activity between different NSAIDs are small,
but there is considerable variation in individual patient tolerance and response.
The main differences between NSAIDs are in the incidence and type of side
effects. Before treatment is started the prescriber should weigh efficacy against
possible side effects.

Side effects:

The commonest side-effects occurring during therapy with NSAIDs are
generally gastrointestinal disturbances; these are usually mild and reversible but
in some patients peptic ulcer and severe gastro-intestinal bleeding have been
reported; CNS related side effects include headache, dizziness, nervousness,
tinnitus, depression, drowsiness, and insomnia; hypersensitivity reactions may
occur occasionally and include fever, asthma, and rashes. Hematological
adverse effects of NSAIDs include anaemias, thrombocytopenia, neutropenia,
eosinophilia, and agranulocytosis. Fluid retention may occur (rarely
precipitating congestive heart failure in elderly patients). Renal failure may be
provoked by NSAIDs especially in patients with pre-existing renal impairment.
Rarely, papillary necrosis or interstitial fibrosis associated with NSAIDs may
lead to renal failure. Hepatic damage alveolitis, pulmonary eosinophilia,
pancreatitis, eye changes, Stevens — Johnson syndrome and toxic epidermal
necrolysis are other rare side effects. Induction of or exacerbation of colitis has
been reported. Aseptic meningitis has been reported rarely with NSAIDs.
Patients with connective tissue disorders such as systemic lupus erythematosus
may be especially susceptible.

Cautions and contraindications:
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NSAIDs should be used with caution in the elderly (risk of serious side effects
and fatalities), in allergic disorders (they are contraindicated in patients with a
history of hypersensitivity to aspirin or any other NSAID. Which include those
in whom attacks of asthmas, angioedema, urticaria or rhinitis have been
precipitated by aspirin or any other NSAID), during breast-feeding and
pregnancy and in coagulation.

In patients with renal, cardiac, or hepatic impairment caution is required since
the use of NSAIDs may result in deterioration of renal function; the dose should
be kept as low as possible and renal function should be monitored.

NSAIDs should not be given to patients with active peptic ulceration. While it
is preferable to avoid them in patients with current or previous gastro-intestinal
ulceration or bleeding, and to withdraw them if gastro-intestinal lesions develop,
nevertheless patients with serious rheumatic diseases (e.g. rheumatoid arthritis)
are usually dependent on NSAIDs for effective relief of pain and stiffness.

Acetylsalicylic acid
Tablet, 75 mg, 100 mg (soluble), 300 mg, 324 mg (microfined), 500 mg (enteric coated)
See section 4.1 and notes above.

Diclofenac sodium

Tablet (e/c), 25 mg, 50 mg

Tablet (s/r), 75mg

Sachet, 50mg (as potassium,)

Suppository, 12.5mg, 25mg, 50mg, 100 mg

Injection, 25 mg/ml, 3 ml ampoule

Indications: pain and inflammation in rheumatic disease (including juvenile
arthritis) and other musculoskeletal disorders; acute gout; postoperative pain.
Cautions: see notes above.

Drug interactions: cumarine or indandione derivative anticoagulants, or
heparin or thrombolytic agents, antihypertensives or diuretics, especially
triamterene, aspirin and anti-inflammatory, blood dyscrasia causing medications
and bone marrow depressants, radiation therapy, colchicine, lithium,
methotrexate, probenecid.

Contraindications: see notes above, porphyria.

Side effects: see notes above; suppositories may cause rectal irritation, injection
site reactions.

Dose and Administration:

Adult:

Oral: Rheumatoid arthritis: 150-200mg per day in three or four divided doses,
initially. After a satisfactory response has been obtained, dosage should be
reduced to the minimum dose that provides continuing control of symptoms,
usually 75 — 100 mg a day in 3 divided doses.

Deep IM injection into the gluteal muscle: acute exacerbations and post- operative: 75
mg once daily (twice daily in severe cases) for maximum of 2 days.

Ureteric colic: 75 mg then a further 75 mg after 30 minutes if necessary.
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1V infusion (in hospital setting), 75 mg repeated if necessary after 4 — 6 hours for
maximum 2 days.

Prevention of postoperative pain, initially after surgery 25 — 50 mg over 15 — 60
minutes then 5 mg/hour for maximum 2 days.

Rectum in suppositories, 75 — 150 mg daily in divided doses.

Maximum total daily dose by any route 150 mg.

Child 1 - 12 years, juvenile arthritis, Oral or rectum: 1 — 3 mg/kg daily in divided
doses (25 mg e/c tablets, 12.5 mg and 25 mg suppositories only).

Storage: at room temperature in a tight container, protect from moisture.

Diclofenac sodium + Misoprostol
Tablet, 50mg + 200mcg
Indications: the diclofenac component is indicated for the treatment of
osteoarthritis and rheumatoid arthritis; the misoprostol component is indicated
for the prophylaxis of NSAID-induced gastric and duodenal ulceration.
Dose and Administration: Oral:
Adult: Osteoarthritis: 1 tablet 2-3 times/day
Rheumatoid arthritis: 1 tablet 3-4 times/day

Ibuprofen

Tablet, 200 mg, 400 mg

Capsule, 300 mg

Syrup, 10 mg/5ml

Indications: pain and inflammation in rheumatic disease (including juvenile
arthritis) and other musculoskeletal disorders; mild to moderate pain including
dysmenorrhoea, postoperative analgesia; migraine; fever and pain in children.
Cautions: see notes above

Drug interactions: cumarine or indandione derivative anticoagulants, heparin,
or thrombolytic agents, antihypertensives or diuretics, especially triamterene;
aspirin and anti-inflammatory, blood dyscrasia causing medications and bone
marrow depressants, radiation therapy, colchicine, lithium, methotrexate,
probenecid.

Contraindications: see notes above

Side effects: see notes above

Dose and Administration:

Adult: Antirheumatic: Oral: 1.2 to 3.2gms a day in three or four divided doses.
After a satisfactory response has been obtained, the dosage should be reduced to
the lowest maintenance dose that provides continuing control of symptoms.
Note - Higher doses are generally required in rheumatoid arthritis than in
osteoarthritis.

Analgesia/pain/fever/dysmenorrhea: 200-400 mg/dose every 4-6 hours (maximum
daily dose: 1.2g, unless directed by physician)

OTC labeling (analgesic, antipyretic): 200mg every 4-6 hours as needed (maximum:
1200 mg/24 hours)
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Child: Antirheumatics: (1-12 years of age): Oral: initially 30 to 40mg per kg of
body weight a day in three or four divided doses then reduced to the lowest dose
needed to control disease activity.

Storage: store at room temperature in a well-closed, light resistant container.
Protect from freezing.

Indomethacin

Capsule, 25 mg, 50mg, 75mg

Suppository, 100 mg

Syrup, 25mg/5ml

Indications: acute or chronic rheumatoid arthritis, for relief of acute or chronic
osteoarthritis and for relief of acute or chronic ankylosing spondylitis; acute gout
(section 6.2). It is also indicated for relief of acute or chronic juvenile arthritis
and in the treatment of psoriatic arthritis.

Cautions: see notes above, also epilepsy, parkinsonism, psychiatric
disturbances, during prolonged therapy ophthalmic and blood examinations
particularly advisable; avoid rectal administrations in proctitis and
haemorrhoids. Dizziness may affect performance of skilled tasks (e.g. driving)
Drug interactions: cumarine or indandione derivative anticoagulants, heparin
or thrombolytic agents, antihypertensives or diuretics, especially triamterene;
aspirin and anti-inflammatory, blood dyscrasias causing medications and bone
marrow depressants, radiation therapy, colchicine, lithium, methotrexate,
probenecid.

Contraindications: see notes above

Side effects: see notes above; frequently gastrointestinal disturbances (including
diarrhea, headache, dizziness, and light - headedness; also gastro-intestinal
ulceration and bleeding; rarely, drowsiness, confusion, insomnia, convulsions,
psychiatric disturbances, depression, syncope, blood disorders (particularly
thrombocytopenia), hypertension, hyperglycaemia, blurred vision, corneal
deposits, peripheral neuropathy, and intestinal strictures; suppositories may
cause rectal irritation and occasional bleeding.

Dose and Administration:

Adult: Anti-rheumatic:

Oral: initially 25 to 50mg two or four times a day, if well tolerated, the dosage
per day may be increased by 25 or 50mg at weekly intervals until a satisfactory
response is obtained or up to a maximum dose of 200mg per day.

Rectal: 50mg four times a day

Child: Anti-rheumatic:

Oral: 1.5 to 2.5mg per kg of body weight, per day, administered in three or four
divided doses, up to a maximum of 4mg per kg of body weight per day or 150 to
200mg per day, which ever is less.

Rectal: same as oral (for children)

Storage: store at room temperature in a well-closed container.

Leflunomide
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Tablet, 10mg, 20mg

Indications: treatment of active rheumatoid arthritis; indicated to reduce signs
and symptoms, and to retard structural damage and improve physical function.
Cautions: hepatic disease, patients with severe immune deficiency, uncontrolled
infection; hematologic abnormalities; renal impairment.

Drug interactions: NSAIDs, methotrexate, rifampin.

Contraindications: pregnancy, hypersensitivity reaction.

Side effects: diarrhea, respiratory tract infection, hypertension, chest pain,
headache, dizziness, fever, sleep disorder, rash, alopecia, eczema, nausea,
weight loss, anorexia, vomiting, bronchitis, cough.

Dose and Administration: Oral:

Adult: Initial: 100mg/day for 3 days, followed by 20mg/day; dosage may be
decreased to 10 mg/day in patients who have difficulty tolerating the 20mg
dose.

Storage: store at room temperature and protect from light.

Piroxicam

Tablet, 10 mg, 20 mg

Capsule, 10 mg, 20 mg

Suppository, 20 mg

Indications: pain and inflammation in rheumatic disease (including juvenile
arthritis) and other musculoskeletal disorders; acute gout.

Cautions: CHF, hypertension, dehydration, history of GI disease.

Drug interactions: lithium, methotrexate, amiodarone, fluoxetine, glimepiride,
glipizide, phenytoin, sertraline, warfarin, and other CYP2C8/9 substrates;
diuretics; beta-blockers; aspirin; antacids, and cholestyramine.
Contraindications: hypersensitivity to piroxicam, aspirin,or other NSAIDs;
active GI bleeding; pregnancy (3™ trimester or near term).

Side effects: dizziness, rash, abdominal cramps, heartburn, indigestion, nausea,
headache, nervousness, itching, fluid retention, vomiting and tinnitus.

Dose and Administration: Oral, Rectum:

Adult: Rheumatic disease: initially 20 mg daily, maintenance 10 - 30 mg daily, in
single or divided doses.

Child over 6 years: Oral: juvenile arthritis, less than 15 kg, 5 mg daily; 16 - 25 kg,
10 mg; 26 - 45 kg, 15 mg ; over 46 kg, 20 mg.

Acute musculoskeletal disorders: Adult: 40 mg daily in single or divided doses for 2
days, then 20 mg daily for 7 - 14 days.

Acute goute: Adult: 40 mg initially, then 40 mg daily in single or divided doses
for 4 - 6 days.

Sulphasalazine
Tablet (e/c), 500mg
Indications: severe rheumatoid arthritis.
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Cautions: renal or hepatic impairment, or urinary tract obstruction, pregnancy
and breast-feeding, GO6PD deficiency, intestinal obstruction, blood dyscrasias,
porphyria.

Drug interactions: digoxin, diuretics, oral contraceptives, oral antidiabetic
agents, phenytion or phenobarbital, pyrimethamine, warfarin, zidovudine and
lamivudine.

Contraindications: hypersensitivity to salicylates and sulphonamides; child
under 2 years of age.

Side effects: nausea, vomiting, diarrhea and anorexia; reversible oligospermia
and infertility are common in males; haematological disturbances,
hypersensitivity reactions and hepatic function disturbances. Photosensitivity
may occur.

Dose and Administration: Adult: Oral: initially 500mg daily, increased by
500mg at intervals of 1 week to a maximum of 2-3g daily in divided doses.
Storage: protect from light.

Tenoxicam

Tablet, 20mg

Suppository, 20mg

Indications: symptomatic management of osteoarthritis and rheumatoid
arthritis and also in the short term management of soft-tissue injury.

Cautions and Side effects: as for non-steroidal anti-inflammatory drug in
general.

Drug interactions: see under indomethacin

Dose and Administrations: Oral: as a single daily dose usually of 20mg. In
acute skeletal disorders treatment for up to 7 days is usually sufficient but in
severe cases it may be given for up to a maximum of 14 days. Dose similar to
those given by mouth have been given by rectal suppository. Child not
recommended.

Tolmetin sodium

Capsule, 200 mg, 400 mg

Tablet, 200 mg

Indications: treatment of rheumatoid arthritis and osteoarthritis, juvenile
rheumatoid arthritis.

Cautions: as piroxicam.

Drug interactions: digoxin, methotrexate, cyclosporine,

Contraindications: hypersensitivity to tolmetin, aspirin, or other NSAIDs,
pregnancy (3™ trimester or near term).

Side effects: chest pain, hypertension, edema, headache, dizziness, drowsiness,
depression, skin irritation, weight gain/loss, heartburn, abdominal pain,
diarrhea, flatulence, vomiting, constipation, gastritis, peptic ulcer, nausea,
urinary tract infection, visual disturbances, tinnitus.

Dose and Administration: Oral:
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Adult: 400 mg 3 times /day; usual dose: 600 mg to 1.8 g/day; maximum, 2
g/day

Child > 2 years:

Anti-inflammatory: initial: 20 mg/kg/day in 3 divided doses, then 15-30
mg/kg/day in 3 divided doses.

Analgesic: 5-7 mg/kg/dose every 6-8 hours.

6.2. Drugs used for gout

It is important to distinguish drugs for the treatment of acute attacks of gout
from those used in the long-term control of the disease. The latter exacerbate
and prolong the acute manifestations if started during attack.

Acute gout

Acute attacks of gout are usually treated with high doses of NSAIDs such as
indomethacin (150 - 200 mg daily in divided doses), ibuprofen has weaker anti-
inflammatory properties than other NSAIDs and is therefore unsuitable for
treatment of gout. Salicylates, including acetylsalicylic acid are also not suitable
because they may increase plasma-urate concentrations. Colchicine is an
alternative for those patients in whom NSAIDs are contraindicated. Its use is
limited by toxicity with high doses. It does not induce fluid retention and can
therefore be given to patients with heart failure; it can also be given to patients
receiving anticoagulants.

Chronic gout.

For long-term control of gout in patients who have frequent attacks, the
xanthine oxidase inhibitor allopurinol may be used to reduce production of uric
acid. It should not be used to treat an acute attack since it may prolong it
indefinitely. Treatment for chronic gout should not be started until after an
acute attack has completely subsided, usually 2 - 3 weeks. The initiations of
allopurinol treatment may precipitate an acute attack therefore colchicines or a
suitable NSAIDs should be used as a prophylactic and continued for at least one
month after the hyperuricaemia has been corrected. If an acute attack develops
during treatment for chronic gout, then allopurinol should continue at the same
dosage and the acute attack should be treated in its own right. Treatment for
chronic gout must be continued indefinitely to prevent further attacks of gout.
Note: - Administer, prophylactic colchicine or non-steroidal anti-inflammatory
drugs (not aspirin or salicylates) until at least 1 month after hyperuricemia
corrected, ensure adequate fluid intake (2 liters/day). In neoplastic conditions
treatment with allopurinol should be commenced before cytotoxic drugs are
given.

Allopurinol
Tablet, 100 mg
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Indications: long-term management of hyperuricemia associated with primary
or secondary gout; to control hyperuricemia secondary to blood dyscrasias such
as polycythemavera myeloid metaplasia, or their treatment.

Note: - Allopurinol is not effective in the treatment of acute gout attacks because
it has no anti-inflammatory action, and may intensify and prolong inflammation
during the acute phase.

Cautions: renal and hepatic function impairment, diabetes mellitus, and
hypertension

Drug interactions: cumarine or indandione derivative anticoagulants,
mercaptopurine, alcohol, xanthenes such as aminophylline oxtriphylline,
theophylline, furosemide, diazoxide, ethacrinic acid and thiazide diuretics.
Contraindications: - sensitivity to allopurinol, acute gout.

Side effects: dermatitis allergic (skin rash, hives or itching, agranulocytosis
(chills, fever or sore throat), angitis (vasculitis), hypersensitivity (chills, fever,
sore throat muscle ache, pain or weakness, shortness of breath, troubled
breathing, tightness in chest, wheezing), diarrhoea, drowsiness, headache.

Dose and Administration:

Adult: Antigout: Initial - Oral, 100mg once a day, to be increased by 100mg per
day at one week intervals until the desired serum uric acid concentration is
attained. Maximum - 800mg per day. Maintenance -Oral, 100 -200mg two or
three times a day or 300mg as a single dose once a day.

Child: Antihyperuricemic, in neoplastic disease therapy:

Child (up to 6 years)- Oral, 50mg three times a day; 6-10 years of age, oral,
100mg three times a day or 300mg as a single dose once a day.

Note: - Drink large amounts of fluids.

Storage: at room temperature in a well-closed container.

Colchicine

Tablet, 0.5mg

Injection, 0.5 mg/ml in 2 ml ampoule

Indications: acute gout, short-term prophylaxis during initial therapy with
allopurinol and uricosuric drugs; prophylaxis of familial Mediterranean fever
(recurrent polyserositis).

Cautions: elderly, gastro-intestinal disease, cardiac, hepatic and renal
impairment

Drug interactions: cyclosporin

Contraindications: pregnancy and breast-feeding

Side effects: most common are nausea, vomiting, and abdominal pain,
excessive doses may also cause profuse diarrhea, gastro-intestinal hemorrhage,
rashes, renal and hepatic damage. Rarely peripheral neuritis, myopathy,
alopecia, and blood disorder with pronged treatment.

Dose and Administration:

Acute gout: Oral: 0.5 - 1mg initially, followed by 500 micrograms every 2 - 3
hours until relief of pain is obtained, or vomiting or diarrhea occurs; maximum
total dose 6 mg, the course should not be repeated within 3 days.
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Prevention of gout attacks during initial treatment with allopurinol, 500 micrograms 2 -
3 times daily continuing for at least 1 month after hyperuricaemia has been
corrected.

Storage: at room temperature. Protect from freezing. Protect from light.

Ibuprofen

Tablet, 200 mg, 400 mg

Indications: for relief of the pain and inflammation of acute gout arthritis.
Cautions, Drug Interactions, Contraindications, Side effects, Storage; See
section 6.1 under Ibuprofen.

Dose and Administrations:

Treatment of acute migraine attack:. Oral: preferably with or after food,

Adult: 400-600 mg at first sign of attack, may be repeated every 6-8 hours if
necessary, maximum 2.4 g daily;

Children: 8-12 years 200 mg at first sign of attack, may be repeated every 6—8
hours if necessary

Indomethacin

Capsule, 25 mg

Suppository, 100 mg

Indications: for relief of the pain and inflammation of acute gouty arthritis.
Cautions, Drug interactions, Contraindications, Side effect, and Storage; see
section 6.1, under indomethacin.

Dose and Administration:

Adult: Antigout: Oral: 100mg initially, then 50mg three times a day until pain is
relieved, with the dosage then being reduced until medication is discontinued.
Rectal: the total daily dose may be given as 100mg in the morning and at night.
The total daily combined dose by mouth and by rectum should not exceed
200mg. In acute gout the daily dose is 150-200mg in divided doses until all
symptoms and signs subside. In Child dose not recommended.

Probenecid

Tablet, 500 mg

Indications: long-term management of hyperuricemia associated with chronic
gout.

Note: - It is not effective in the treatment of acute gout attacks and does not
eliminate the need to use colchicine or non-steroidal anti-inflammatory drugs to
relieve an attack.

Cautions: children (younger than 2 years of age), in patients with peptic
ulceration, renal function impairment, blood dyscrasias.

Drug interactions: antineoplastic (rapidly cytolytic), zidovudine, indomethacin,
ketoprofen, aspirin or other salicylates (including bismuth subsalicylate),
cephalosporines or penicillines, heparin, and nitrofurantoin.

Contraindications: probenecid is contraindicated in any condition in which
there is an increased risk of uric acid renal calculi formation or urate
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nephropathy such as cancer chemotherapy with rapidly cytolytic antineoplastic

agents, radiation therapy for malignancy, moderate to severe renal function

impairment, history of blood dyscrasias nephrolithiasis, porphyria, acute gout

attacks.

Side effects: acute gout, arthritis attack (joint pain, redness, swelling) headache,

loss of appetite, nausea or vomiting (mild), dizziness, flushing or redness of face,

urinary frequency, sore gums, aplastic anaemia, nephrotic syndrome (cloudy

urine, swelling of face).

Dose and Administration:

Adult: Antigout: Oral: Initial - 250mg two times a day for one week
Maintenance - 500mg two times a day.

Child: dosage has not been established.

Storage: at room temperature in a well-closed container.

6.3. Skeletal Muscle Relaxants

Centrally acting muscle relaxants have a selective action on the central nervous
system and are used in the management of spasticity due to neuromuscular and
musculoskeletal disorders and for relief of painful muscle spasm. Diazepam and
baclofen are effective for the control of muscle spasm in a variety of disorders.
The efficacy of agents such as methocarbamol and orphenadrine is
controversial; they may be no more clinically useful than adequate analgesia
alone. Significant adverse effects (e.g. sedation, hepatotoxicity, immunological
reactions) may occur.

Dantrolene acts uniquely outside the CNS and used in the treatment of
malignant hyperthermia and in slected instances of skeletal muscle spasticity.

Muscle relaxants should be used with caution if muscle spasticity plays a role in
sustaining upright posture and balance. A reduction in muscle tone may cause a
loss of the splinting action of the spastic muscles and lead to increased disability
and instability.

Baclofen

Tablet, 5mg, 10mg

Indications: relief of muscle spasiticity due to spinal cord injury or disease,
especially multiple sclerosis; pain relief in trigeminal neuralgia; stiff - man
syndrome.

Cautions: epilepsy, peptic ulcer disease, renal impairment, cerebrovauscular
disease or pre - existing psychiatric disturbances.

Drug interactions: other CNS depressants; antihypertensive agents.
Contraindications: hypersensitivity to baclofen.

Side effects: drowsiness, dizziness, ataxia, nausea, constipation or diarrhea,
confusion, hypotension, allergic skin reactions; psychiatric disturbances (e.g.
depression, hallucinations, euphoria) occur occasionally in the elderly or in
patients with psychiatric or brain disorders.
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Dose and Administration: Oral:

Adult: initially 5mg 3 times daily; preferably with meals, increased by 5mg
/dose every 3 days until the desired response is obtained, usually with 30 -
75mg/day. Maximum 100 mg/day.

Child: 1 - 1.5mg/kg daily. Maximum doses: 2 - 7 years, 30 - 40 mg/day; over 8
years, 60mg/day.

Storage: store at room temperature.

Dantrolene sodium

Capsule, 25mg, 50mg

Indications: treatment of spasticity associated with spinal cord injury, stroke,
cerebral palsy, or multiple sclerosis; treatment of malignant hyperthermia.
Cautions: impaired cardiac function or pulmonary functions; hepatic disease.
Drug interactions: estrogens, CNS depressants, MAQO inhibitors,
phenothiazines, clindamycin, verapamil, warfarin, clofibrate, tolbutamide, azole
antifungals,  ciprofloxacin,  clarithromycin, diclofenac,  doxycycline,
erythromycin, aminoglutethimide, carbamazepine, nafcillin, nevirapine,
phenobarbital, phenytoin and rifamycins.

Contraindications: active hepatic disease; should not be used where spasticity is
used to maintain posture or balance.

Side effects: drowsiness, dizziness, lightheadedness, fatigue, rash, diarrhea,
vomiting, muscle weakness, chills, fever, headache, insomnia, nervousness,
mental depression, constipation, anorexia, stomach cramps, blurred vision,
respiratory depression.

Dose and Administration: Oral:

Spasticity:

Adult: 25mg/day to start, increase frequency to 2 - 4 times/day, then increase
dose by 25mg every 4 - 7 days to a maximum of 100mg 2 - 4 times / day or
400mg/day.

Child: initial 0.5mg/kg/dose twice daily, increase frequency to 3 - 4 times/day
at 4 - 7 day intervals, then increase dose by 0.5mg/kg to a maximum of
3mg/kg /dose 2 - 4 times/day up to 400mg/day.

Malignant hyperthermia:

Adult and Child: preoperative prophylaxis:

4 - 8 mg/kg/day in 4 divided doses, begin 1 — 2 days prior to surgery with last
dose 3 - 4 hours prior to surgery.

Storage: store at room temperature.

Diazepam

Tablet, 2 mg, 5 mg, 10 mg

Syrup, 2mg / 5 ml

Injection, 10 mg/ml, in 2 ml ampoule

Indications: muscle spasm of varied etiology, including tetanus; other
indications (section 4.2, section 4.4).

Cautions: see section 4.2; special precautions for intravenous injection.
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Contraindications, Side effects, see section 4.2; also hypotonia.

Dose and Administration:

Oral: 2 - 15 mg daily in divided doses, increased if necessary in spastic
conditions to 60 mg daily according to response.

Cerebral spasticity in selected cases: Child: 2 - 40 mg daily in divided doses.

IM or slow IV injection (into a large vein at a rate of not more than 5 mg/minute),
in acute muscle spasm, 10 mg repeated if necessary after 4 hours.

Note: Only use IM route when oral and IV routes not possible.

Tetanus: Adult and Child: IV injection: 100 - 300 micrograms/kg repeated every
1 - 4 hours; IV infusion (or by nasoduodenal tube): 3 - 10 mg/kg over 24 hours,
adjusted according to response.

Methocarbamol

Injection, 1g in 10ml vial

Tablet, 500mg

Indications: treatment of muscle spasm associated with acute painful musculo
skeletal conditions; supportive therapy in tetanus.

Cautions: renal or hepatic impairment, seizures.

Drug interactions: CNS depressants, ethanol.

Contraindications: hypersensitivity to methocarbamol.

Side effects: flushing of face, bradycardia, hypotension, syncope, drowsiness,
dizziness, lightheadedness, convulsion, vertigo, headache, fever, amnesia,
confusion, insomnia, sedation, allergic dermatitis, urticaria, pruritus, rash,
nausea, vomiting, metallic taste, dyspepsia, leukopenia, jaundice,
thrombophlebitis, blurred vision, renal impairment, conjunctivitis and nasal
congestion.

Dose and Administration: Muscle spasm.

Adult and Child > 16 years:

Oral: 1.5g 4 times /day for 2 -3 days (up to 8g/day may be given in severe
conditions) then decrease to 4 — 4.5 g /day in 3 - 6 divided doses.

IM, LV: 1 g every 8 hours if oral not possible; injection should not be used for
more than 3 consecutive days. If condition persists, may repeat course of
therapy after a drug- free interval of 48 hours.

Elderly: oral: initial: 500mg 4 times /day.

Storage: Store at controlled room temperature.

Orphenadrine Citrate

Tablet, 100 mg

Drop, 2.5 mg/ml

Injection, 30 mg/ml

Indications: to relieve pain due to spasm of skeletal muscle (see notes above).
Cautions, Drug interactions, Contraindications, Side effects; see section 4.5
under orphenadrine hydrochloride.

Dose and Administration:

Adult: Oral: 100 mg twice daily
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IM or slow IV (over a period of 5 minutes) injection in a dose of 60 mg which is
repeated every 12 hours, as needed.
Storage: at room temperature, protect from light and freezing.

Other centrally acting muscle relaxants include:

Orphenadrine citrate + Paracetamol

Tablet, 35mg + 450mg

Indications: generalised pain and the relief of muscle spasm associated with
acute painful musculo-skeletal conditions.
Cautions: cardiac disease or arrhythmias, especially tachycardia.
Drug interactions: orphenadrine may increase central nervous system
depression if taken concurrently with alcohol or central nervous system
depressants. Anticholinergic effects may be intensified if orphenadrine is taken
concurrently with anticholinergics or medication with anticholinergic effects.
Contraindications: hypersensitivity to any of the ingredients; severe liver
function impairment; prostatic enlargement, achalasia, bladder neck obstruction,
glaucoma, myasthenia gravis, peptic ulcer or stenosing and pyloric or duodenal
obstruction; safety in pregnancy and lactation has not been established,
porphyria.

Side effects: see under individual preparations.

Dose and Administration: Adult: 2 tablets 3 times a day. Do not exceed the
recommended dosage.

Storage: store below 25°C. Protect from light.

Chlormezanone + Paracetamol
Tablet, 100mg + 450mg
Indications: relief of generalized pain associated with tension.
Cautions: do not use continuously for more than 10 days without consulting
your doctor; liver or kidney disease.
Drug interactions: other tranquilizers or antidepressants.
Contraindications: sensitivity to Paracetamol. Safety in pregnancy and
lactation has not been established.
Side effects: sensitivity reactions resulting in reversible skin rash or blood
disorders; drowsiness, weakness, nausea, dizziness, flushing of the skin,
excitement, depression, skin rash, confusion, dryness of the mouth and difficulty
in micturition; cholestatic jaundice may occur. The patient should not drive a
vehicle or operate machinery, if dizziness or drowsiness occurs.
Dose and Administration: Adult: 1 tablet 3-4 times daily as required

Child 9-12 years: ; tablet 3 - 4 times daily as required
Not for children under 9 years of age.
Storage: store below 25°C. Protect from light.
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6.4. Cholinergic and Anticholinesterase Agents

Parasympathomimetics may be classified into 2 distinct pharmacological
groups. Cholinergic agonists, such as bethanechol, which act directly on effector
cells to mimic the effects of acetylcholin. Anticholinesterases (neostigmine,
pyridostigmine and edrophonium) which inhibit the enzymic hydrolysis of
acetylcholin by acetylcholinesterase and other cholinesterases, thereby
prolonging and enhancing its actions in the body.

Bethanechol

Tablet, 10mg, 25mg

Injection (chloride), 5 mg/ml in I ampoule

Indications: nonobstructive urinary retention and retention due to neurogenic
bladder.

Cautions: hyperthyroidism, peptic ulcer disease, epilepsy, obstructive
pulmonary disease, bradycardia, vasomotor instability, atrioventricular
conduction defects, hypotension, or Parkinsonism.

Drug interactions: procainamide, quinidine, atropine, anthistamines, TCAs,
phenothiazines.

Contraindications: hypersensitivity to bethanechol; mechanical obstruction of
the GI or GU tract.

Side effects: hypotension, tachycardia, bradycardia, flushed skin, head ache,
malaise, abdominal cramps, diarrhea, nausea, vomiting, salivation, eructation,
urinary urgency, lacrimation, miosis, asthmatic attacks, branchial constriction,
diaphoresis.

Dose and Administration:

Adult: urinary retention, neurogenic bladder, and/or bladder atony:

Oral: initial, 10 — 50 mg 2- 4 times/day. To determine effective dose, may
initiate at a dose of 5 - 10mg, with additional doses of 5 - 10 mg hourly until an
effective cumulative dose is reached.

SC: Initial: 2.575mg, may repeat in 15 - 30 minutes; (maximum cumulative
initial dose: 10.3mg); subsequent doses may be given 3 - 4 times daily as needed.
Storage: store at room temperature.

Edrophonium

Injection, 10mg/ml in Iml ampoule

Indications: diagnosis of myasthenia gravis, differentiation of cholinergic crises
from myasthenia crises, reversal of non depolarizing neuromuscular blockers,
adjunct treatment of respiratory depression caused by curare overdose.
Cautions: bronchial asthma and those receiving a cardiac glycoside; atropine
sulfate should always be readily available as an antagonist.

Drug interactions: digoxin, succinylcholine, decamethonium, pancuronium,
vecuronium, acetazolamide, neostigmine, physostigmine, atropin,
nondepolarizing muscle relaxants, procainamide, and quinidine.
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Contraindications: hypersensitivity to edrophonium, GI or GU obstruction.
Side effects: bradycardia, hypotension, decreased carbon monoxide,
tachycardia, convulsions, dizziness, loss of consciousness, drowsiness,
headache, skin rash, thromophlebitis, urticaria, hyperperistalsis, nausea,
vomiting, salivation, diarrhea, stomach cramps, dysphagia, flatulence, urinary
urgency, muscle cramps, spasms, small pupils, lacrimation, increased bronchial
secreations,  laryngospasm, respiratory muscle paralysis, dyspnea,
bronchospasm.

Dose and Administration:

Adult: Diagnosis:

IV: 2 mg test dose administered over 15 - 30 seconds; 8 mg given 45 seconds
later if no response is seen; test dose may be repeated after 30 minutes.

LM: Initial: 10mg, if no cholinergic reaction occurs; administer 2mg 30 minutes
later. Titration of oral anticholinestrase therapy: 1 - 2mg 1 hour after oral dose of
anticholinesterase.

Reversal of non-depolarizing neuromuscular blocking agents:

IV:10mg over 30 - 45 seconds, may repeat every 5 - 10 minutes up to 40mg.
Termination of paroxysmal atrial tachycardia: IV rapid injection: 5- 10mg.
Differentiation of cholinergic from myasthenic crisis: IV: 1mg; may repeat after 1
minute.

Child: Diagnosis:

Initial; 0.04 mg/kg over 1 minute followed by 0.16 mg/kg if no response, to a
maximum total dose of Smg for children < 34kg, or 10mg for children > 34kg
Titration of oral anticholinesterase therapy: 0.04 mg/kg once given 1 hour after oral
intake of the drug being used in treatment.

Infant: IM: 0.5 - 1 mg

LV:Initial 0.1 mg, followed by 0.4mg if no response; total dose = 0.5mg.
Storage: protect from light.

Neostigmine

Tablet (Bromide), 15 mg

Injection (Methylsulphate), 0.5 mg/mi, 2.5 mg/ml in 1 ml ampoules

Indications: in the treatment of conditions such as myasthenia gravis and to
reverse muscle relaxation produced by competitive (non-depolarizing) muscle
relaxant.

Cautions, Contraindications, Drug interactions, Side effects; see section 5.3
under neostigmine.

Dose and Administrations:

Oral: as neostigmine bromide,

Adult: 15 - 30 mg at suitable intervals throughout day, total daily dose 75 - 300
mg; but doses above 180 mg daily not usually tolerated.

Child: up to 6 years, initially 7.5 mg, 6 — 12 years, initially 15 mg, total daily
dose usually 15 — 90 mg in divided doses at appropriate intervals.

SC or IM injection: as neostigmine methylsulphate,

Adult: 0.5 — 2.5 mg as required, total daily dose 5 — 20 mg;
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Neonate: 50 - 250 micrograms 30 minutes before feeds (not usually required
beyond 8 weeks of age);
Child: 200 - 500 micrograms as required.

Pyridostigmine bromide

Tablet, 10mg, 25mg, 60mg, 180mg (sustained release)

Injection, Img/ml, 5mg/ml in Iml ampoule

Indications: myasthenia gravis.

Cautions: asthma, urinary tract infection, cardiovascular disease including
arrhythmias, hypotension, peptic ulcer, epilepsy, parkinsonism, avoid
intravenous injection, renal impairment, pregnancy and breastfeeding.

Drug interactions: alcuronium, atropine, biperiden, chloroquine, clindamycin,
gentamicin, lithium, procainamide, propranolol, quinidine, streptomycin,
suxamethonium, vecuronium.

Contraindications: recent intestinal or bladder surgery, mechanical intestinal or
urinary tract obstruction, after suxamethonium, pneumonia, and peritonitis.
Side effects: muscaranic effects generally weaker than with neostigmine,
increased salivation and bronchial secretions, sweating, nausea and vomiting,
abdominal cramps, diarrthoea, miosis, muscle spasm, bradycardia,
bronchospasm, allergic reactions, hypotension, cholinergic crisis on overdosage,
thrombophlebitis, rash associated with bromide salt.

Dose and Administration:

Oral: Adult: 30 - 120mg at 4 - 6 hourly intervals, total daily dose 120 -720mg,
adjusted to individual response.

Child: 7mg/kg day in 5-6 divided doses.

LM: Adult: 2mg every 2 - 3 hours;

Neonate: 50 - 150 micrograms before feeds (but neostigmine usually preferred)
Child: total daily dose 1 - 12 mg given in divided doses at appropriate intervals.
Storage: store at room temperature and protect from light.

6.5. Drugs for the relief of soft tissue inflammation

Enzymes

Hyaluronidase is used to render the tissues more easily permeable to
injected fluids, e.g. for introduction of fluids by subcutaneous infusion
(termed hypodermoclysis).

Hyaluronidase

Powder for injection, 1500 units in ampoule

Indications: enhance permeation of subcutaneous or intramuscular injections,
local anesthetics and subcutaneous infusions; promote resorption of excess fluids
and blood.

Cautions: infants or elderly (control speed and total volume and avoid
overhydration especially in renal impairment).
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Contraindication: do not be apply direct to cornea; avoid sites where infection
or malignancy; not for anaesthesia in unexplained premature labour; not to be
used to reduce swelling of bites or stings; not for intravenous administration.
Drug interactions: anticoagulants, antiplatelate.

Side effects: edema, flushing, hypotension, dizziness, headache, itching, rash,
local (erythema, pain, rash, swelling).

Dose and Administration: SC or IM: 1500 units dissolved directly in solution to
be injected (ensure compatibility)

With local anaesthetics, 1500 units mixed with local anaesthetic solution
(ophthalmology, 15 units/mL)

Hypodermoclysis, 1500 units dissolved in 1 mL water for injections or 0.9%
sodium chloride injection, administered before start of 500-1000mL infusion
fluid

Extravasation or haematoma, 1500 units dissolved in 1mL water for injections or
0.9% sodium chloride injection, infiltrated into affected area (as soon as possible
after extravasation)

Storage: store at 2°C to 8°C.
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7. ANTI-INFECTIVE
7.1. Antibacterials

7.1.1. Penicillins

Penicillins can be classified into four broad categories, each covering a different
spectrum of activity. The natural penicillins (penicillin G and penicillin V) have
activity against many gram-positive organisms, gram-negative cocci'and some
other gram-negative organisms. The aminopenicillins (ampicillin, amoxicilline,
bacampicillin, and pivampicillin) have activity against penicillin-sensitive gram—
positive bacteria, as well as Escherchia coli, Proteus mirabilis, Salmonella sp., Shigella
sp. and Haemophilus influenza. The antistaphylococcal penicillins (cloxacillin,
dicloxacillin, etc) are also active against beta — lactamase — producing
staphylococci. The antipseudomonal penicillins have less activity against gram-
positive organisms than the natural penicillins or aminopenicillins.

Benzylpenicillin can be considered the parent compound of the penicillins and is
inactivated by penicillinase — producing bacteria and because of its instability in
gastric acid it is usually injected. Long-acting preparations include procaine
penicillin and benzanthine penicillin which slowly release benzylpenicillin after
injection. Phenoxymethyl penicillin is acid — stable and therefore given by
mouth but it is also inactivated by penicillinase. It is generally used for relatively
mild infections.

The isoxazolyl penicillins such as cloxacillin are resistant to penicillinase and
gastric acid.

Ampicillin has a broader spectrum of activity than benzylpenicillin; although
generally less active against gram-positive bacteria, some gram-negative
organisms including Escherichia coli. Haemophilus influenzae, and Salmonlella spp.
are sensitive although resistance is being reported increasingly, Pseudomonas spp
are not sensitive. Ampicillin is acid stable and can be given by mouth but is
destroyed by penicillinase. Amoxycillin, only differs from ampicillin by the
addition of a hydroxyl group, but is better absorbed from the gastro-intestinal
tract.

The most important side effect of the penicillins is hypersensitivity which cause
rashes and anaphylaxis, which can be fatal. Individuals who have experienced
anaphylaxis, urticaria, or rash immediately after penicillin administration are at
increased risk of immediate hypersensitivity to penicillin; these individuals
should not receive a beta-lactam antibiotic. Patients who are allergic to one
penicillin will be allergic to all because the hypersensitivity is related to the basic
penicillin structure. Individuals who develop a minor rash or a rash that occurs
more than 72 hours after penicillin administration are probably not allergic to
penicillin and in these individuals a penicillin should not be withheld
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unnecessarily on serious infections ; the possibility of an allergic reaction should,
however, be borne in mind.

A rare but serious toxic effect of the penicillins is encephalopathy due to cerebral
irritation. This may result from excessively high doses or in patients with severe
renal failure. The penicillins should not be given by intrathecal injection because
they can cause encephalopathy which may be fatal.

Another problem relating to high doses of penicillin, or normal dose given to
patients with renal failure, is the accumulation of electrolyte since most
injectable penicillins contain either sodium or potassium.

Diarrhea frequently occurs during oral penicillin therapy. It is most common
with broad- spectrum penicillins, which can also cause antibiotic associated
colitis.

Amoxicilline

Capsule, 250 mg, 500 mg

Tablet, 500 mg

Injection, 250 mg, 500 mg in vial

Syrup, 125mg/5mi, 250 mg/5ml

Indications: urinary tract infections, upper respiratory tract infections,
bronchitis; pneumonia; otitis media; dental abscess; osteomyelitis; Lyme disease
in children; endocarditis prophylaxis; post-splenectomy prophylaxis;
gynaecological infections; gonorrhoea; Helicobacter pylori eradication (section
1.2)

Cautions, Drug interactions, Contraindications and Side effects; see under
Ampicillin

Dose and Administrations:

Infections due to sensitive organisms: Oral:

Adult and Child over 10 years, 250 mg every 8 hours, doubled in severe
infections; Child up to 10 years, 125mg every 8 hours, doubled in severe
infections.

Severe or recurrent purulent respiratory-tract infections: Oral: Adult: 3 g every 12
hours

Pneumonia: Oral: Adult: 0.5 — 1 g every 8 hours

Short Course Oral therapy

Dental abscess: Adult: 3 g repeated after 8 hours

Urinary tract infections: Adult: 3 g repeated after 10 — 12 hours.

Ortitis media: Child 3 — 10 years, 750 mg twice daily for 2 days.

IM: 500 mg every 8 hours; Child, 50 — 10 mg/kg daily in divided doses

1V injection or infusion: 500 mg every 8 hours increased to 1g every 6

hours;

Child, 50 — 100 mg/kg daily in divided doses

Meningitis (in combination with another antibiotic if necessary): IV infusion: 2 g every 4
hours for at least 5 days in meningococcal disease or for 10 — 14 days in listerial
meningitis.

Enterococcal endocarditis (in combination with another antibiotic if necessary): IV
infusion: 2 g every 4 hours.
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Storage: at room temperature in a tight container; oral suspension
remains stable for 14 days at room temperature or if refrigerated.
Note: Reconstitution and Administration: According to manufacturer’s
directions

Amoxicilline and Clavulanic acid

Tablet (Chewable), 125 mg + 31.25 mg; 250mg +62.5 mg; (film coated); 250 mg + 125
mg; 500 mg + 125 mg; Igm

Oral Suspension, 125 mg + 31.25 mg in each 5 mi; 250 mg + 62.5 mg in each 5 mi;
228mg/ 5mi; 457mg/ 5ml

Injection, 500 mg + 100mg; 1 g + 200 mg

Indications: infection due to Dbeta-lactamase-producing bacteria (where
amoxicilline alone not appropriate) including respiratory tract infections,
genitor-urinary and abdominal infections, cellulites, animal bites, severe dental
infections, and surgical prophylaxis.

Cautions: during pregnancy, hepatic impairment and nursing women, history of
allergy, renal impairment, erythematous rashes common in glandular fever,
chronic lymphatic leukemia & HIV infection.

Drug interactions: allopurinol, disulfiram, probenecid, anticoagulants, anti-
inflammatory drugs, platelet aggregation inhibitor, contraceptives, heparin,
thrombolytic agents, sulfinpyrazone.

Contraindications: penicillin hypersensitivity, history of amoxicilline +
clavulanic acid — associated or penicillin — associated jaundice or hepatic
dysfunction.

Side effects: diarrhea, nausea, vomiting, abdominal discomfort, anorexia and
flatulence, rash and urticaria, pseudomembraneous colitis, headache, dizziness.
Dose and Administration:

Note: All doses expressed as amoxicillin

Infections due to susceptible beta-lactamase producing organisms: Oral:

Adult and Child over 12 years, 250mg every 8 hours, doubled in severe
infections; Child under 1 year, 20mg/kg daily in 3 divided doses; Child 1-6
years, 125mg every 8 hours; 6-12 years, 250mg every 8 hours.

Severe dental infections: Oral: Adult 250mg every 8 hours for 5 days

Infections due to susceptible beta-lactamase producing organisms: slow IV injection:
Adult and Child over 12 years, 1g every 8 hours, increased to 1g every 6 hours
in severe infections; Neonate and Premature Infant 25mg/kg every 12 hours;
Infant up to 3 months, 25mg/kg every 8 hours; Child 3 months to 12 years,
25mg/kg every 8 hours increased to 25 mg/kg every 6 hours in more severe
infections.

Surgical prophylaxis: IV injection: Adult 1g at induction, with up to 2-3 further
doses of 1g every 8 hours (if increased risk of infection)

Storage: commercially available amoxicilline and clavulanate potassium film
coated tablets, chewable tablets, and powder for oral suspension should be
stored in tight containers at a temperature less than 24°C; exposure to excessive
humidity should be avoided.
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Following reconstitution, oral suspension of amoxicilline and clavulanate
potassium should be stored at 2 — 8 °C, and any unused suspension should be
discarded after 10 days.

Ampicillin

Capsule, 250 mg, 500 mg

Oral suspension; 125 mg/5mi, 250 mg/5ml

Drop, 100 mg/ml

Injection, (sodium), 250 mg, 500 mg, 1 g in vial

Indications: broad-spectrum activity against several Gram-positive organisms,

Gram-negative cocci and some bacilli. Used in respiratory tract infections,

cholecystitis and gastrointestinal tract infections, including typhoid.

Cautions: history of allergy, renal impairment, erythematous rashes common in

glandular fever, chronic lymphatic leukaemia, and possibly HIV infection.

Drug interactions: probenecid (except in cases of gonorrhea and other STD),

allopurinol, oral contraceptives, methotrexate, warfarin.

Contraindications: known hypersensitivity (allergy) to any penicillines.

Side effects: allergic reaction, specifically anaphylaxis (bronchospasm, sudden

or severe decrease in blood pressure), skin rash, joint pain, fever, GIT reaction

(mild diarrhoea, nausea, vomiting), oral candidiasis (sore mouth or tongue),

pseudomembraneous colitis (severe abdominal or stomach cramps and pain,

abdominal tenderness, watery and severe diarrhoea).

Dose and Administration:

Adult: Oral: 250-500mg 6 hourly (up to 1g 6 hourly for severe infections).

IM: 500mg 6 hourly

IV: by slow injection or infusion over 30-60 minutes, 500mg 4-6 hourly (up to
12g daily for severe infections).

Meningitis/septicaemia: IV: 1-2g 3-4 hourly; maximum 300 mg/kg/day or

16g.

Renal impairment: GFR 10-50ml/min, dose interval 6-12 hours; GFR

<10ml/min, 12-24 hours.

Child: Oral, IM or IV: under 20kg, 10-25 mg/kg/dose 6 hourly; over 20kg,

as for adults.

Meningitis or severe infections: IV: 50mg/kg dose 6 hourly

Neonates: IM or IV: 50mg/kg/dose (meningitis 100mg/kg/dose) 12 hourly

in the first week of life, 8 hourly from 1-3 weeks old, 6 hourly thereafter.

Storage: at room temperature; after reconstitution oral suspension is stable for 7

days at room temperature or for 14 days under refrigeration.

Note: Reconstitution and Administration: According to manufacturer’s

directions.

Ampicillin sodium and sulbactam sodium

Injection, 1 g+ 0.5, 2g+1g

Indications: in the treatment of intra-abdominal infections such as abscess,
female pelvic infections & infections caused by ampicilline — susceptible
organisms and as a secondary agent in the treatment of genito-urinary tract
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infections, skin and soft tissue infections, including burn wound infections, and
bone and joint infections.

Cautions: renal function impairment, congestive heart failure, and
gastrointestinal disease.

Drug interactions: see notes under amoxicilline and clavulanic acid.
Contraindications: Allergy of penicillines, infectious mononucleosis.

Side effects: allergic reactions, specially anaphylaxis; serum sickness — like
reactions (skin rash, joint pain, fever), chest pain pseudomembraneous colitis,
oral candidiasis, vaginal candidiasis, clostridium difficile colitis, dysuria, edema,
erythemamultiforme, hepatic dysfunction, glossitis, leukopenia, platelet
dysfunction and seizures.

Dose and Administration:

Adult: IM or IV: 1.5 to 3 grams (1 to 2 grams [Ampicilline] and 500 mg to 1
gram [sulbactam]) every six hours.

Gonorrhea: IM: 1.5 grams (1 gram of Ampicilline and 500 mg of sulbactam) as a
single dose with 1 gram of oral probenecid.

Note: Adults with impaired renal function may require a reduction in dose.
Usual adult prescribing limits: up to a maximum of 4 grams (sulbactam) daily.
Child: Dosage has not been established in children up to the age of 12 years.
However, doses of 200 to 400mg per kg of body weight of ampicillin and 100 to
200 mg per kg of body weight of sulbactam per day, administered in divided
doses, have been used.

Storage: Prior to reconstitution, do not store above 30 °C (86 °F), unless
otherwise specified by the manufacturers.

Carbenicillin
Tablet (Indanyl sodium), 382 mg
Injection 1g, 5 g in vial
Indications: treatment of serious urinary tract infections and prostatitis caused
by susceptible gram-negative aerobic bacilli.
Cautions: impaired renal and/or hepatic function.
Drug interactions: heparin or oral anticoagulants, aminoglycosides,
methotrexate probenecid, disulfiram, tetracyclines.
Contraindications: hypersensitivity to carbenicillin, penicillins, or any
component of the formulation.
Side effects: diarrhea, nausea, bad taste, vomiting, flatulenc, glossitis, anemia,
epigastric  distress, headache, hematuria, hypersensitivity reactions,
hyperthermia, hypokalemia, rash, thrombocytopenia and urticaria.
Dose and Administration:
Urinary tract infections:
Oral: Adult: 1 - 2 tablets every 6 hours for urinary tract infections or 2 tablets
every 6 hours for prostatitis.
Child: 30 - 50 mg/kg/day divided every 6 hours; maximum dose: 2 - 3
g/day.
IM: Adult: 1to 2g every 6 hours.
Child: 50-100mg/kg daily in divided doses.
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Storage: tablets at a temperature not exceeding 30 °C and injections at 2-
8 °C.

Cloxacilline sodium

Capsule, 250mg, 500mg

Syrup, 125mg, 250mg in each 5mli

Injection, 250mg, 500myg in vial

Indications: infections due to beta-lactamase-producing staphylococci including
impetigo, cellulitis and other soft-tissue infections; staphylococcal endocarditis,
septicaemia, pneumonia and osteomyelitis.

Cautions: history of allergy, renal and hepatic function impairment, GIT
disease especially ulcerative colitis, regional enteritis, antibiotic associated
colitis, heart failure; pregnancy and breastfeeding.

Drug interactions: probenecid, chloramphenicol, erythromycin, sulfonamide,
and tetracyclines.

Contraindications: known hypersensitivity or allergy to penicillines.

Side effects: nausea and vomiting, diarrhea, hypersensitivity reactions including
urticaria, fever, joint pain, rashes, angioedema, anaphylaxis, serum sickness-like
reactions, haemolytic anaemia, interstitial nephritis; neutropenia,
thrombocytopenia, coagulation disorders; antibiotic-associated colitis; hepatitis
and cholestatic jaundice - may be delayed in onset; electrolyte disturbances;
pain, inflammation, phlebitis or thrombophlebitis at injection sites.

Dose and Administration:

Adult: Oral: 250 to 500mg (base) every six hours. Maximum dose up to 6 gm
(base) a day.

IV - 250 to 500mg (base) every six hours maximum - 6gms (base) daily

Child: Infants and children up to 20kg of body weights: Oral: 6.25 to 12.5mg
(base) per kg of body weight every six hours or IV: 6.25 to 12.5mg (base) per kg
of body weight every six hours.

Note: - continue medicines for full time of treatment and take on empty
stomach.

Storage: store at room temperature. After reconstitution, solutions retain their
potency for 14 days if refrigerated.

Flucloxacillin

Capsule, 250 mg, 500 mg

Injection, 250 mg, 500 mg in vial

Syrup, 125 mg/5ml

Indications: for treatment of infections due to staphylococci resistant to
benzylpenicillin these include bone and joint infections, endocarditis, peritonitis,
pneumonia, skin infections, surgical infection and toxic shock syndrome.
Cautions: older patients and those receiving fluoxacillin for more than 2 weeks.
Drug interactions: as for benzylpenicillin.

Side effects: hepatitis, cholestatic jaundice, agranulocytosis and neutropenia
occur.

Dose and Administration: Adult: Oral, IM: 250mg four times daily.
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It is given intravenously in a dose of 0.25 to 1 g four times daily by slow
injection over 3 to 4 minutes or by IV infusion.
Storage: store at room temperature.

Mezlocillin

Powder for injection, 0.5¢, 1g, 2g, 3g, 4g, /vial

Intravenous (IV) infusion, 2g, 38, 4¢g

Indications: treatment of infections caused by susceptible gram-negative aerobic
bacilli (Klebsiella, Proteus, Eschericia coli, Enterobacter, Pseudomonas aeruginosa,
Serratia) involving the skin and skin structure, bone and joint, respiratory tract,
urinary tract, gastrointestinal tract, as well as septicemia.

Cautions: hypersensitivity to mezlocillin, any component, or penicillins.

Drug interactions: as for benzylpenicillin. Clavulanic acid, methotrexate,
probenecid.

Side effects: as for carbenicillin.

Dose and Administration: Adult:

Serious infection: IV: 200 to 300mg/kg daily in divided doses, for life-

threatening infections, up to 350mg/kg daily may be used, but total dose should
not exceed 24g.

Urinary- tract infection: IM or IV: 1.5 to 2g every 6 hours.

Storage: store in airtight container.

Penicillin G, Benzathine

Injection, 0.6, 1.2, 2.4 million IU in Vial.

600 000 units equivalent to 450 mg

Indications: streptococcal pharyngitis; diphtheria carrier state; syphilis and
other treponemal infections (yaws, pinta, bejel); rheumatic fever prophylaxis.
Cautions: history of allergy (see notes above); renal failure; pregnancy and
breast feeding

Drug interactions: methotrexate

Contra indications: see under penicillin G, sodium crystalline; and
neurosyphilis

Side effects: see under penicillin G, sodium crystalline

Dose and Administrations: deep IM injection:

Streptococcal pharyngitis; primary prophylaxis of rheumatic fever:

Adult and Child over 30 Kg body-weight, 900 mg as a single dose;

Child under 30 Kg body — weight, 450 — 675 mg as a single dose.

Secondary prophylaxis of rheumatic fever:

Adult and Child over 30 Kg body-weight, 900 mg once every 3 — 4 weeks;
Child under 30 Kg body-weight, 450 mg once every 3 — 4 weeks.

Early syphilis: Adult 1.8 g as a single dose, divided between 2 sites.

Late syphilis: Adult 1.8 g divided between two sites, once weekly for 3
consecutive weeks.

Congenital syphilis (where no evidence of CSF involvement): Child up to 2 years, 37.5
mg/kg as a single dose.
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Yaws, Pinta, and bejel: Adult: 900 mg as a single dose; Child 450 mg as a single
dose.

Reconstitution and Administration. According to manufacturer’s directions.
Storage: store between 2 and 8°c.

Penicillin G, Sodium crystalline

Injection, 1 million IU, 10 million 1U, 20 million IU in vial

1 million unit equivalent to 600 mg

Indications: throat infections, pneumonia, otitis media, lyme disease in
children; streptococcal endocarditis; meningococcal disease; necrotizing
enterocolitis, necrotizing fascitis; leptospirosis, neurosyphilis, anthrax;
actinomycosis; brain abscess; gas gangrene; cellulitis; osteomyelitis.

Cautions: history of allergy (see notes above); renal failure; heart failure;
pregnancy and breastfeeding.

Drug interactions: methotrexate, probenecid (decrease renal tubular secreation
of the penicillins), aminoglycosides (inactivated by high doses of IV
benzylpenicillin; should not be administered in same giving set).
Contraindications: penicillin hypersensitivity (see notes above); avoid
intrathecal route

Side effects: hypersensitivity reactions including urticaria, fever, joint pains,
rashes, angioedema, anaphylaxis, serum sickness — like reactions, hemolytic
anemia and interstitial nephritis; neutropenia, thrombocytopenia, coagulation
disorders and central nervous system toxicity including convulsions reported
(especially with high doses or in severe renal impairment), paraesthesia with
prolonged use; diarrhea and antibiotic associated colitis; see also notes above.
Dose and Administration:

Mild to moderate infections due to sensitive organisms: IM or slow IV injection or
infusion:

Adult: 0.6 — 2.4 g daily in 2 — 4 divided doses, with higher doses in severe
infections and duration of treatment depending on disease;

Neonate: 50 mg/kg daily in 2 divided doses;

Infant 1 to 4 weeks, 75 mg/kg daily in 3 divided doses;

Child 1 month to 12 years, 100 mg/kg daily in 4 divided doses, with higher
doses in severe infections.

Bacterial endocarditic: slow IV injection or infusion: Adult up to 7.2g daily in 6
divided doses.

Meningococcal meningitis: slow IV injection or infusion:

Adult up to 14.4 g daily in divided doses;

Premature infant and Neonate 100 mg/kg daily in 2 divided doses;

Infant 150 mg/kg daily in 3 divided doses

Child 1 month to 12 years, 180 — 300 mg/kg daily in 4 — 6 divided doses.
Suspected meningococcal disease (before transfer to hospital): IM or slow IV injection:
Adult and Child over 10 years, 1.2 g; Child 1 to 9 years, 600 mg; Child less than
1 year, 300 mg.

Neurosyphilis: slow IV injection: Adult: 1.8 — 2.4 g every 4 hours for 2 weeks.
Congenital syphilis, IM or slow IV injection: Child up to 2 years, 30 mg
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/kg daily in 2 divided doses for 10 days, Child over 2 years, 120 — 180
mg/Kg (to maximum of 1.44g) daily in divided doses for 14 days.
Reconstitution and Administration: According to manufacturer’s directions
Storage: at room temperature. Prior to reconstitution.

Phenoxymethyl Penicillin

Tablet, 125 mg, 250 mg, 500,000 IU

Oral suspension, 125 mg/5ml, 50000 IU/ml

250mg = 400,000 units

Indications: streptococcal pharyngitis; otitis media; erysipelas; mouth infection;
secondary prophylaxis of rheumatic fever; post-splenectomy prophylaxis.
Cautions, Contraindications, Drug interactions, Side effects; see under
penicillin G, sodium crystalline

Dose and Administration:

Infections due to sensitive organisms. Oral:

Adult: 500 mg every 6 hours increased up to 1 g every 6 hours in severe
infections;

Child up to 1 year, 62.5 mg every 6 hours; Child 1 — 5 years, 125 mg every 6
hours; Child 6 — 12 years, 250 mg every 6 hours.

Secondary prophylaxis of rheumatic fever: Oral: Adult: 500 mg twice daily, Child 1 —
5 years, 125 mg twice daily; Child 6 — 12 years, 250 mg twice daily.

Patient advice. Phenoxymethyl penicillin should be taken at least 30 minutes
before or 2 hours after food.

Storage: at room temperature in a tight container.

Phenoxymethyl penicillin, potassium
Table, 390 mg

Suspension, 195 mg/5ml

See under Phenoxymethyl penicillin

Piperacillin

Powder for injection (as sodium salt), 1g, 2g in vial

Indications: infections due to P. aeruginosa - usually in combination with an
aminoglycoside for synegistic effect.

Cautions: known hypersensitivity to any penicillin or cephalosporin.

Drug interactions: probenecid, aminoglycosides, oral contraceptives.

Side effects: the high sodium content may cause fluid retention and
hypokalaemia. Piperacillin has a potential for provoking a bleeding diathesis.
Neutropenia, leucopenia and thrombocytopenia have been reported. Other
effects include thrombophlebitis at the injection site, neuromuscular excitability
with high doses, cholestatic jaundice, bloody diarrhea, and reversible elevation
of serum urea and creatinine levels.

Dose and Administration: Adult:

1V: usually 2-4g, 6 - 8 hourly, injected over 3-5 minutes, or infused over 20 - 40
minutes; maximum 24 g/day.

IM: 2g, 8 - 12 hourly (i.e. 4 - 6 g/day).
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Single doses over 2g must be given intravenously; the IV route is preferred in
severe infections.

Child: IV: 2 months - 12 years, 50 - 100mg/kg/dose 6-8 hourly (Maximum dose
2 —4g). Give 12 hourly in the first week of life.

Storage: store in airtight containers.

Procaine Penicillin, Fortified
Injection (buffered), 4,000,000 IU in Vial, Dry Powder.

Penicillin G sodium  -1,000,000 IU

Penicillin G procaine  -3,000,000 IU
Indications: for the treatment of respiratory infections (e.g. pneumonia), acute
otitis media, skin structure infections, uncomplicated urogenital gonorrhea, and
syphilis.
Cautions: same as penicillin G benzathine and also caution in the treatment of
gonococcal infections during pregnancy and in children.
Drug interactions: see under penicillin G, sodium crystalline
Contraindications: known hypersensitivity to any penicillin and/ or procaine.
Side effects: hypersensitivity reactions such as skin rash, fever, joint pains,
edema and anaphylaxis may occur.
Dose and Administration: IM injection only.
Adult:
Gonorrhea (acute, uncomplicated): 4,800,000 TU (2,400,000 IU in each buttock).
Repeat the same dose next day.
Syphilis— Primary, secondary, or latent (of not more than 2 years duration): 600,000 TU
daily for 8 days. Tertiary (2 year and more)- 600,000 IU daily for 10-15 days.
Note: Remember to treat always the sexual partner.
Preumonia, acute otitis media, skin or skin structure infections:
Adult and child (12 years and over): 600,000-1,200,000 IU daily for 5- 7days.
Maximum dose —100,000 IU of penicillin G /kg of body weight in divided
doses.
Child (below 12 years): Treatment is given daily for 5 —7 days, 1-5 months (3-
5kg) —100,000 IU daily, 6-12 months (6-10kg) —200,000 IU daily, 1- 6 years (11-
20kg) —300,000 IU daily, 1-5 years (21-30kg) — 400,000 IU daily.
Storage: At room temperature. After reconstitution, it should be used with in 14
days provided it is stored between 2-4°c or within 4 days at about 20°c.

Sultamicillin (Ampicillin Sodium and Sulbactam Sodium)

Tablet, 375 mg, 750mg

Indications; Cautions; Drug interactions; Contraindications; Side effects: see
under Ampicillin sodium + Sulbactam sodium.

Dose and Administration: Oral: 375-750mg twice daily.

7.1.2. Other Antibacterials

Cephalosporins
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The cephalosporins are bactericidal and, similarly to the penicillins, they act by
inhibiting synthesis of the bacterial cell wall. The most widely used system of
classification of cephalosporins is by generations and is based on the general
features of their antibacterial activity.

First- generation cephalosporin

It has good activity against a wide spectrum of Gram-positive bacteria including
penicillinase-producing, but not meticillin-resistant, staphylococci; enterococci are,
however, resistant. Its activity against Gram-negative bacteria is modest.
Cefadroxil and cefalexin are available in oral formulations, while cefazolin is
administered parenterally and widely used for surgical prophylaxis.

Second- generation cephalosporin

It has similar or slightly less activity than first generation against Gram-positive
bacteria, but greater stability to hydrolysis by beta lactamases produced by
Gram-negative bacteria and inhanced activity against many of the
Enterobacteriaceae and Haemophilus influenzae.

Cefaclor, cefprozil and Cefuroxime are second-generation cephalosporins.
Cefaclor and cefprozil are orally administered cephalosporins.

Third- generation cephalosporin

It is sometimes referred to as extended-spectrum cephalosporins. Compared
with the earlier generations of cephalosporins they have a wider spectrum and
greater potency of activity against Gram-negative organisms, including most
clinically important Enterobacteriaceae. Their activity against Gram-positive
bacteria is said to be less than that of the first-generation drugs, but they are very
active against streptococci.

Cefotaxime has good activity against most Gram-positive and Gram-negative
organisms. It is useful in treating infection due to H. influenzae (including beta-
lactamase-producing strains), Salmonella spp and N. gonorrhoeae. It is ineffective
against P.aeruginosa. Ceftazidime is effective against many strains of
P.aeruginosa. It is not adequate for S.pneumoniae or other
streptococci.Ceftriaxone has activity similar to that of cefotaxime. Its longer
half-life allows once or twice daily dosing.Cefixime and cefpodoxime are third-
generation cephalosporins that can be administered orally. There is concern that
widespread use of these agents could lead to increasing resistance, particularly
among pneumococci.

Cephalosporin first generation

Cefadroxil

Tablet, 500mg, I1gm

Oral suspension, 125mg/5ml, 250mg/5ml

Indications: treatment of susceptible bacterial infections, including those caused
by group A beta-hemolytic Streptococcus; prophylaxis against bacterial
endocarditis'in patients who are allergic to penicillin and undergoing surgical or
dental procedures.

Cautions: severe renal impairment, history of penicillin allergy.

Drug interactions: probenecid, anticoagulants.



7. Anti-Infective 195

Contraindications: hypersensitivity to cefadroxil or other cephalosporins.

Side effects: diarrhea, abdominal pain, agranulocytosis, anaphylaxis,
angioedema, arthralgia, cholestasis, dyspepsia, erythema multiforme, fever,
nausea, neutropenia, pruritus, pseudomembranous colitis, rash, serum sickness,
Stevens-Johnson syndrome, thrombocytopenia, transaminases increased,
urticaria, vaginitis, vomiting.

Dose and Administration: Oral:

Adult: 1-2 g/day in 2 divided doses.

Child: 30 mg/kg/day divided twice daily up to a maximum of 2g/day.
Prophylaxis against bacterial endocarditis:

Adult: 2g 1 hour prior to the procedure.

Child: 50mg/kg 1 hour prior to the procedure.

Storage: store at room temperature.

Cephalexin

Capsule, 250 mg, 500 mg

Syrup, 125 mg/ 5ml

Indications: treatment of susceptible bacterial infections including respiratory
tract infections, otitis media, skin and skin structure infections, bone infections
and genitourinary tract infections, including acute prostatitis, alternative therapy
for acute bacterial endocarditis prophylaxis.

Cautions: severe renal impairment, penicillin allergy.

Drug interactions: probenecid, aminoglycosides.

Contraindications: hypersensitivity to cephalexin or other

cephalosporins.

Side effects: agitation, confusion, dizziness, fatigue, hallucinations, headache,
angioedema, erythema multiforme, rash, Stevens-Johnson syndrome, urticaria,
abdominal pain, diarrhea, dyspepsia, gastritis, pseudomembranous colitis,
genital  pruritus, genital moniliasis, vaginitis, vaginal discharge,
thrombocytopenia, arthritis, joint- disorder.

Dose and Administration: Oral

Adult: 250 - 1000 mg every 6 hours; maximum: 4 g/day.

Streptococcal pharyngitis, skin infections: 500 mg every 12 hours.

Uncomplicated cystitis: 500 mg every 12 hours for 7 - 14 days.

Prophylaxis of bacterial endocarditis: 2g 1 hour prior to procedure.

Child > 1 year: 25 - 50 mg/kg/day every 6 - 8 hours, more severe infections; 50
- 100 mg/kg/day in divided doses every 6 -8 hours; maximum: 4 g/24 hours.
Otitis media: 75-100mg/kg/day in 4 divided doses.

Streptococcal pharyngitis, skin infections: 25-50 mg/kg /day divided every 12 hours.
Uncomplicated cystitis: Child >15 years: Refer to Adults dosing.

Prophylaxis of bacterial endocarditis: 50 mg/kg 1 hour prior to procedure
(maximum: 2 g).

Storage: store capsules and powder for oral suspension at room temperature.
After reconstitution of oral suspension store in airtight containers at 2-8 °C and
discard if not used within 2 weeks.
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Cephazoline Sodium

Injection, 250 mg, 500 mg, 1g in vial.

Indications: treatment of respiratory tract, skin and skin structure, genital,
urinary tract, biliary tract, bone and joint infections, septicemia, preoperative
prophylaxis.

Cautions: severe renal impairment, history of penicillin allergy.

Drug interactions: probenecid, aminoglycosides, warfarin.

Contraindications:  hypersensitivity to cefazolin sodium or other
cephalosporins.

Side effects: fever, seizure, rash, pruritus, Stevens-Johnson syndrome, diarrhea,
nausea, vomiting, abdominal cramps, anorexia, pseudomembranous colitis, oral
candidiasis, vaginitis, hepatitis, eosinophilia, neutropenia, thrombocytopenia,
leukopenia, thromboytosis, pain at injection site, phlebitis, renal failure; BUN
increased, serum creatinine increased.

Dose and Administration: IM, IV:

Adult: 250 mg to 2 g every 6 - 12 (usually 8) hours, depending on severity of
infection; maximum dose: 12g/day.

Child >1 month: 25 - 100 mg/kg/day divided every 6 - 8 hours; maximum: 6
g/day.

Storage: store intact vials at room temperature and protect from temperature
exceeding 40°C.

Cephradine

Capsule, 250 mg, 500 mg

Intravenous (1.V) Infusion, 2g, 4g/100ml

Powder for injection, 250mg, 500mg, 1g/vial

Syrup, 125 mg/5mli; 250 mg/ 5ml

Indications: treatment of infections when caused by susceptible strains in
respiratory, genitourinary, gastrointestinal, skin, bone and joint infections;
treatment of susceptible gram-positive bacilli and cocci; some gram-negative
bacilli.

Cautions: renal impairment, penicillin allergy.

Drug interactions: probenecid, aminoglycosids.

Contraindications: hypersensitivity to cephradine or other cephalosporins.

Side effects: dizziness, rash, pruritus, diarrhea, nausea, pseudomembranous
colitis, leukopenia, neutropenia, eosinophilia, joint pain, BUN increased,
creatinine increased.

Dose and Administration:

Adult: Oral: 250 - 500 mg every 6 - 12 hours.

In severe infection: deep IM or IV by slow injection over 3-5 minutes or by infusion, in
doses of 2-4 g daily in 4 divided doses; up to 8g daily.

Child > 9 months: Oral: Usual dose: 25 - 50 mg/kg/day in divided doses every 6
hours. Otitis media: 75 -100 mg/kg/day in divided doses every 6 or 12 hours
(maximum: 4g/day).

Injection: 50-100mg/kg daily may be given in 4 divided doses, increasing to
300mg/kg daily in severe infections.
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Storage: store at controlled room temperature.

Cephalosporin second generation

Cefaclor

Capsules, 250 mg, 500 mg

Suspension, 125 mg/5ml, 250 mg/5ml.

Indications: treatment of susceptible bacterial infections including otitis media,
lower respiratory tract infections, acute exacerbations of chronic bronchitis,
pharyngitis and tonsillitis, urinary tract infections, skin infections.

Cautions: severe renal impairment, history of penicillin allergy.

Drug interactions: probenecid, furosemide, aminoglycosides.
Contraindications: hypersensitivity to cefaclor or other cephalosporins.

Side effects: rash, diarrhea, vaginitis, eosinophilia, transaminases increased,
agitation, agranulocytosis, anaphylaxis, angioedema, aplastic anemia,
cholestatic jaundice, CNS irritability, confusion, dizziness, hallucinations,
hemolytic anemia, hepatitis.

Dose and Administration: Oral:

Adult: 250 - 500 mg every 8 hours

Child >1 month: 20 - 40 mg/kg/day divided every 8 - 12 hours;

Maximum dose: 1 g/day.

Otitis media: 40 mg/kg/day divided every 12 hours

Pharyngitis. 20 mg/kg/day divided every 12 hours.

Storage: store at controlled room temperature. Refrigerate suspension after
reconstitution and discard after 14 days. Do not freeze.

Cefprozil

Oral solution, 125mg/5ml, 250mg/5ml

Indications: treatment of otitis media, infections involving respiratory tract and
skin and skin structure; active against methicillin —sensitive staphylococci, many
streptococci, and various gram-negative bacilli including E.coli, some Klebsiella,
P. mirabilis, H. influenzae and Moraxella.

Cautions: severe renal impairment, history of penicillin allergy.

Drug interactions: probenecid, furosemide, aminoglycosides.
Contraindications: cephalosporin hypersensitivity.

Side effects: dizziness, diaper rash, diarrhea, nausea, vomiting, abdominal pain,
vaginitis, transaminases increased, and superinfection.

Dose and Administration: Oral:

Pharyngitis/tonsillitis:

Adult and Child >13 years: 500 mg every 24 hours for 10 days.

Children 2-12 years: 7.5-15 mg/kg/day divided every 12 hours for 10 days;
maximum: 1 g/day.

Uncomplicated skin and skin structure infections:

Adult and Child >13 years: 250mg every 12 hours, or 500 mg every 12-24 hours
for 10 days.

Child 2-12 years: 20mg/kg every 24 hours for 10 days; maximum: 1 g/day.
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Secondary bacterial infection of acute bronchitis or acute bacterial exacerbation of chronic
bronchitis: 500mg every 12 hours for 10 days.

Infants and Child > 6 months to 12 years: Otitis media: 15mg/kg every 12
hours for 10 days.

Storage: store at room temperature.

Cefuroxime

Tablet, 125 mg, 250 mg

Powder for injection, 250 mg/vial, 750 mg/vial, 1.5 g/vial

Oral suspension, 125mg/ml

Indications: used in the treatment of bone and joint infections; upper respiratory
tract infections (pneumonia or bronchitis) caused by S.Pyogenes; H.influenza
(beta-lactamase negative and beta-lactamase positive strains); sinusitis caused by
M. Catarrhalis, S.Pneumonia or H.Influenzae; Lower respiratory tract infections
(pneumonia or bronchitis) caused by  S.Penumonias, H.Influenzae,
H.parainfluenzae, K. Pneumoniae or M.Catarrhalis; skin structure infections caused
by S.Aureus, S.Pyogenes or S.Agalactiae; Gonorrhea caused by N. Gonorrheae.
Cautions: penicillin sensitivity; renal impairment; pregnancy and breast feeding
(but appropriate to use); false positive urinary glucose (if tested for reducing
substances) and false positive coombs' test.

Drug interactions: anticoagulants

Contraindications: cephalosporin hypersensitivity; porphyria.

Side effects: diarrhea and rarely antibiotic associated colitis, nausea and
vomiting, abdominal discomfort, headache; allergic reactions including rashes,
pruritus, urticaria, serum sickness — like reactions with rashes, fever and
arthralgia, and anaphylaxis; erythema multiforme, toxic epidermal necrolysis
reproted; disturbances in liver enzymes, transient hepatitis and cholestatic
jaundice; other side-effects reported include eosinophilia and blood disorders
(including thrombocytopenia, leucopenia, agranulocytosis, aplastic anaemia and
hemolytic anaemia); reversible interstitial nephritis, hyperactivity, nervousness,
sleep disturbances, confusion, hypertonia, and dizziness.

Dose and Administration:

Oral: (as cefuroxime axetil), 250 mg twice daily in most infections including
mild to moderate lower respiratory — tract infections (e.g. bronchitis); doubled
for more severe lower respiratory-tract infections or if pneumonia suspected.
Urinary-tract infection, 125 mg twice daily, doubled in pyelonephritis.

Gonorrhoea, 1 g as a single dose; Child over 3 months, 125 mg twice daily, if
necessary doubled in child over 2 years with otitis media.

Lyme disease, Adult and Child over 12 years, 500 mg twice daily for 20 days.

IM or IV injection or infusion: 750 mg every 6 — 8 hours; 1.5 g every 6 — 8 hours in
severe infections; single doses over 750 mg intravenous route only. Child usual
dose 60 mg/kg daily (range 30 — 100 mg/Kg daily) in 3- 4 divided doses (2- 3
divided doses in neonates).

Gonorrhoea, 1.5 g as a single dose by intramuscular injection (divided between 2
sites)
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Surgical prophylaxis, 1.5 g by intravenous injection at induction; may be
supplemented with 750mg intramuscularly 8 and 16 hours later abdominal,
pelvic, and orthopedic operations) or followed by 750 mg intramuscularly every
8 hours for further 24 — 48 hours (cardiac, pulmonary, oesphageal, and vascular
operations).

Meningitis, 3 g intravenously every 8 hours; Child, 200 — 240 mg/kg daily (in 3 -
4 divided does) reduced to 100 mg/kg daily after 3 days or on clinical
improvement; Neonate, 100 mg/kg daily reduced to 50 mg/kg daily.

Storage: at room temperature.

Cephalosporin third generation

Cefixime

Tablet, 200mg, 400mg

Indications: treatment of urinary tract infections, otitis media, respiratory
infections due to susceptible organisms; uncomplicated cervical/urethral
gonorrhea due to N. gonorrhoeae.

Cautions: severe renal impairment, history of penicillin allergy.

Drug interactions: probenecid, furosemide, aminoglycosides, warfarin.
Contraindications: cephalosporin hypersensitivity.

Side effects: diarrhea, abdominal pain, nausea, dyspepsia, flatulence, loose
stools, acute renal failure, anaphylactic reactions, angioedema, dizziness, drug
fever, headache, rash, seizure, Stevens-Johnson syndrome.

Dose and Administration: Oral:

Adult and Child > 50kg or >12 years: 400mg/day divided every 12-24 hours.
Uncomplicated cervical/urethral gonorrhea due to N. gonorrhoeae: 400mg as a single
dose

Child > 6 months: 8mg/kg/day divided every 12-24 hours.

Cefotaxime

Injection, as sodium, 0.5 g, 1 g in vial

Indications: treatment of susceptible infection in respiratory tract, skin, bone
and joint, urinary tract, gynecologic as well as septicemia, and documented or
suspected meningitis. Active against most gram-negative bacilli, gram-positive
cocci and many penicillin-resistant pneumococci.

Cautions: severe renal impairment, patients with colitis, a history of penicillin
allergy.

Drug interactions: probenecid, furosemide, aminoglycosides.
Contraindications: hypersensitivity to cefotaxime or other cephalosporins.

Side effects: rash, pruritus, diarrhea, nausea, vomiting, colitis, pain at injection
site, anaphylaxis, arrhythmia, candidiasis, fever, headache, interstitial nephritis,
neutropenia, Stevens-Johnson syndrome, thrombocytopenia, urticaria, vaginitis,
agranulocytosis, aplastic anemia, cholestasis, hemolytic anemia, hemorrhage,
renal dysfunction, seizure, superinfection, toxic nephropathy.

Dose and Administration:

Adult and Child >12 years:
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Uncomplicated infections: LM, LV: 1 g every 12 hours.

Moderate/severe infections: LM, L.V: 1 - 2 g every 8 hours.

Infections commonly needing higher doses (e.g. septicemia): I V: 2 g every 6 - 8 hours.
Life-threatening infections: LV: 2 g every 4 hours.

Preop: LM, LV: 1 g 30 - 90 minutes before surgery.

Csection. 1 g as soon as the umbilical cord is clamped,
then 1g LM, LV at 6 and 12 hour intervals.
Infants and Child 1 month to 12 years: IM, LV: <50 Kg:
50 - 180 mg/kg/day in divided doses every 4 - 6 hours.
Meningitis: 200 mg/kg/day in divided doses every 6 hours.

Storage: store at a temperature not exceeding 8 °C.

Cefpodoxime

Tablet, 100mg

Indications: treatment of susceptible acute, community acquired pneumonia
caused by S. pneumoniae or nonbetalactamase producing H.influenzae; acute
uncomplicated gonorrhea caused by N. gonorrhoeae; uncomplicated skin and
skin structure infections caused by S. aureus or S.pyogenes; acute otitis media
caused by S.pneumoniae, H.influenzae or M.catarrhalis; pharyngitis or
tonsillitis; and uncomplicated UTI caused by E.coli, Klebsiella, and Proteus.
Cautions: renal impairment, prolonged use may result in superinfection, use
with caution in patients with a history of penicillin allergy especially IgE-
mediated reactions (eg anaphylaxis, urticaria)

Drug interactions: probenecid, furosemide, aminoglycosides, antacids and H2-
receptor antagonists.

Contraindications: hypersensitivity to cephalosporins

Side effects: diaper rash, diarrhea in infants, headache, rash, nausea, abdominal
pain, vomiting.

Dose and Administration: Oral:

Adult and Child > 12 years: Acute community-acquired pneumonia and bacterial
exacerbations of chronic bronchitis: 200 mg every 12 hours for 14 days and 10 days,
respectively

Acute maxillary sinusitis: 200mg every 12 hours for 10 days

Skin and skin structure: 400mg every 12 hours for 7-14 days

Uncomplicated gonorrhea (male and female) and rectal gonococcal infections (female):
200mg as a single dose

Pharyngitis/tonsillitis: 100mg every 12 hours for 5-10 days

Uncomplicated urinary tract infection: 100mg every 12 hours for 7 days

Child 2 months to 12 years:

Acute otitis media: 10mg/kg/day divided every 12 hours (400mg/day) for 5 days
(maximum: 200mg/dose)

Acute maxillary sinusitis: 10mg/kg/day divided every 12 hours for 10days
(maximum: 200mg/dose)

Pharyngitis/tonsillitis: 10mg/kg/day in 2 divided doses for 5-10 days (maximum:
100mg/dose)
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Ceftazidime

Injection, 0.5g, 1 g, 2 g in vial

Indications: infections due to sensitive bacteria, especially those due to
pseudomonas spp. and including those resistant to aminoglycosides.

Cautions: penicillin sensitivity, renal impairment, pregnancy and breast-feeding,
false positive urinary glucose and false positive coombs' test.

Drug interactions: contraceptives (oral), furosemide, warfarin.
Contraindications: cephalosporin hypersensitivity; porphyria.

Side effects: diarrhea, nausea, vomiting, abdominal discomfort, headache,
rarely, antibiotic - associated colitis (particularly with higher doses); allergic
reactions including rashes, pruritus, urticaria, serum sickness like reaction, fever
and arthralgia, and anaphylaxis, erythema multiforme, toxic epidermal
necrolysis reported; disturbances in liver enzymes, transient hepatitis, cholestatic
jaundice eosinophilia and blood disorders (including thrombocytopenia,
leukopenia, agranulocytosis, aplastic anaemia, and haemolytic anaemia);
reversible interstitial nephritis, nervousness, sleep disturbances, confusion,
hypertonia, and dizziness.

Dose and Administration:

Adult: IM, IV: 500mg to 2g every 8-12 hours

Urinary tract infections: 250-500mg every 12 hours.

Infants and Child 1 month to 12 years: IV: 30-50mg/kg/dose every 8 hours;
maximum dose: 6g/day.

Storage: store between (-25) and (-10) °C unless otherwise specified by
manufacturer. After thawing, solutions retain their potency for 24 hours

at room temperature or for 7 days if refrigerated.

Ceftriaxone

Injection, 0.25¢g, 0.5g, 1 g, 2 g in vial

Indications: serious infections due to sensitive bacteria, including septicaemia,
pneumonia, and meningitis, surgical prophylaxis, prophylaxis of meningococcal
meningitis, gonorrhea.

Cautions: penicillin sensitivity; renal and hepatic impairment; premature
neonates, may displace bilirubin from serum albumin; pregnancy and breast
feeding; false positive urinary glucose and false positive coombs’ test.

Drug interactions: contraceptives (oral), furosemide, and warfarin.
Contraindications: cephalosporin hypersensitivity, porphyria, neonates with
jaundice, hypoalbuminaemia, acidosis or impaired bilirubin binding.

Side effects: diarrhea, nausea and vomiting, abdominal discomfort, headache,
antibiotic-associated colitis, allergic reactions including rashes, pruritus,
urticaria, serum sickness - like reactions, fever and arthralgia, and anaphylaxis,
erythema multiforme, toxic epidermal necrolysis, disturbances in liver enzymes,
transient hepatitis and cholestatic jaundice, eosinophilia and blood disorders,
reversible interstitial nephritis, hyperactivity, nervousness, sleep disturbances,
confusion, hypertonia and dizziness, calcium ceftriaxone precipitates in urine or
in gall bladder - consider discontinuation if symptomatic, rarely prolongation of
prothrombin time, pancreatitis.
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Dose and Administration:

Infections due to susceptible organisms: IM, IV injection (over 3 - 4 minutes) or IV
infusion:

Adult: 1 g daily; severe infections 2 - 4 g daily.

Infant and Child: 20 - 50 mg/kg daily, up to 80 mg/kg daily in severe
infections; by IV infusion (over 60 minutes).

Neonate: 20 - 50 mg/kg daily.

Uncomplicated gonorrhea: IM: Adult: 250 mg as a single dose.

Surgical prophylaxis: IM, IV injection (over at least 2 - 4 minutes), 1 g as a single
dose.

Colorectal surgery (with antibacterial active against anaerobes), IM or IV (over at least
2 - 4 minutes), or by IV infusion, 2 g as a single dose.

Storage: prior to reconstitution, store at room temperature. Premixed

solution store at -20°C; once thawed, solutions are stable for 3 days at

room temperature of 25°C or for 21 days refrigerated at 5°C. Do not

refreeze.

Macrolides

The macrolides are bacteriostatic or Dbactericidal, depending on the
concentration and type of micro-organism, and are thought to interfere with
bacterial protein synthesis. Their antimicrobial property is similar to
benzylpenicillin but they are also active against such organisms as Legionella
pneumophila, Mycoplasma pneumoniae, and some rickettsias, chlamydias, and
chlamydophilas. Macrolides and related drugs have a postantibiotic effect: that is,
antibacterial activity persists after concentrations have dropped below the
minimum inhibitory concentration.

Azithromycin

Capsule, 250 mg

Powder for oral suspension, 200 mg/5ml

Indications: treatment of acute otitis media, pharyngitis/tonsillitis, mild to
moderate upper and lower respiratory tract infections, infections of the skin,
community - acquired pneumonia, pelvic inflammatory disease, sexually-
transmitted diseases (urethritis/cervicitis), genital ulcer, acute bacterial
exacerbations of chronic obstructive pulmonary disease (COPD), acute bacterial
sinusitis.

Cautions: hepatic and renal dysfunction, prolonged cardiac repolarization.
Drug interactions: pimozide, phenytoin, ergot alkaloids, alfentanil
bromocriptine, carbamazepine, cyclosporine, digoxin, disopyramide, triazolam,;
nelfinavir, aluminium and magnesium - containing antacids.

Contraindications: hypersensitivity to azithromycin.

Side effects: diarrhea, nausea, abdominal pain, cramping, vomiting, acute renal
failure, allergic reaction, aggressive behaviour, anaphylaxis, angioedema,
arrhythmia, cholestatic jaundice, deafness, enteritis, erythema multiforme,
headache, hearing loss, hepatic necrosis.

Dose and Administration: Oral:
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Adolescents > 16 years and Adults:
Respiratory tract, skin and soft tissue infections: 500 mg on day 1 followed by 250
mg/day on days 2 — 5.
Alternative regimen: Bacterial exacerbation of COPD: 500 mg/day for a total of 3
days.
Bacterial sinusitis: 500 mg/day for a total of 3 days.
Urethritis / cervicitis: Due to C.trachomatis: 1 g as a single dose
Due to N.gonorrhoeae: 2 g as a single dose

Chancroid due to H-ducreyi: 1 g as a single dose
Child > 6 months:
Community - acquired pneumonia: 10 mg/kg on day 1 followed by 5 mg/kg/day
once daily on days 2 - 5.
Bacterial Sinusitis: 10 mg/kg once daily for 3 days.
Otitis media: 1- day regimen: 30 mg/kg as a single dose

3-day regimen: 10 mg/kg once daily for 3 days.

5 - day regimen: 10 mg/kg on day 1 followed by 5 mg/kg/day

once daily on days 2 — 5.
Child > 2 years: pharyngitis, tonsillitis: 12 mg/kg/day once daily for 5 days.
Storage: Suspension: store dry powder below 30°c; following reconstitution,
store suspension at 5°c to 30°c.

Clarithromycin

Granules for oral suspension, 125 mg/5ml, 250 mg/5 ml

Tablet, 250 mg, 500 mg

Powder for IV infusion, 500 mg/vial

Indications: respiratory-tract infections, mild to moderate skin and soft tissue
infections; adjunct in the treatment of duodenal ulcers by eradication of
Helicobacter pylori (see section 1.2). It is the drug of choice for Mycobacterium avium
infections, in combination with ethambutol.

Cautions: severe renal impairment.

Drug interactions: cisapride, pimozide, sparfloxacin, thioridazine,
benzodiazepines, calcium channel blockers, cyclosporine, quinidine, sildenafil,
midazolam, triazolam, cisapride, ergot alkaloids, neuromuscular - blocking
agents and warfarin, amprenavir, azole antifungals, ciprofloxacin, diclofenac,
doxcycline, erythromycin, isoniazid, nefazodone, propofol.

Contraindications: hypersensitivity to clarithromycin, or any macrolide
antibiotics; use with ergot derivatives, pimozide, cisapride.

Side effects: headache, rash, diarrhea, vomiting, nausea, abnormal taste,
heartburn, abdominal pain, prothrombin time increased, BUN increased.

Dose and Administration:

Adult: Oral: 250-500mg twice daily. IV infusion over 60 minutes, 500mg twice
daily. M.avium complex (MAC) infections in AIDS: 500mg twice daily plus
ethambutol.

H. pylori: Oral: 500 mg twice daily, in combination regimens only.

Child: Oral: 7.5-15 mg/kg/dose (maximum 500 mg) 12 hourly.

Storage: store at room temperature.
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Erythromycin

Tablet (stearate), 250mg, 500mg

Capsule, 250mg

Oral suspension, 125mg/5ml, 200mg/ 5mli, 250mg/5ml

Injection, 50mg/ml in 2ml ampoule

Indications: for treatment of conjunctivitis in newborns, genitourinary tract
infection during pregnancy, pneumonia in infants, prophylaxis of bacterial
endocarditis, gonorrhea, legionnaires disease, pharyngitis, sinusitis and for long
term prophylaxis of rheumatic fever, syphilis.

Cautions: pregnancy and breast-feeding, in patients with renal and hepatic
function impairment, cardiac arrhythmias (prolongation of QT interval),
porphyria.

Drug interactions: alfentanil, carbamazepine, chloramphenicol, itraconazole,
cyclosporins, terfenadin, warfarin, xanthines such as aminophylline, caffeine,
oxtriphylline, and theophylline.

Side effects: GIT disturbance (Nausea, Vomiting, diarrhoea, abdominal or
stomach cramping and discomfort), reversible loss of hearing, recurrent fainting,
sudden death (rare), hypersensitivity (skin rash, redness or itching), cholestatic
jaundice (dark or amber urine, pale stools, stomach pains), inflammation or
phlebitis at injection site (for parenteral erythromycin).

Dose and Administration:

Adult:

Antibacterial (systemic): Oral: 250mg (base) every 6 hours, or 500mg every 12
hours if twice a day dosage is required. Maximum: - up to 4 grams (base) daily.
1V infusion: 250-500mg (base) every 6 hours. Maximum - up to 4 grams.
Endocarditis (prophylaxis): In patients with heart disease or rheumatic or other
acquired valvular heart disease who undergo dental procedures or surgical
procedure of the upper respiratory tract, Oral, 1gm (base) one hour prior to the
procedure, and 500mg 6 hours following the procedure.

Genitourinary tract infection, including chlamydial: Oral: 500mg (base) every six
hours for at least seven days. For patients unable to tolerate the higher dosage
regimen, the dosage may be halved and given for at least fourteen days.
Legionnaires’ disease: Oral: 500mg (base) to 1gm(base) every six hours.
Streptococcal (prophylaxis) - continuous prophylaxis of streptococcal infections in patients
with a history of rheumatic heart disease: Oral: 250mg (base) every twelve hours.
Child:

Antibacterial (systemic). oral: 7.5to 12.5 (base) per kg of body weight every 6
hours, or 17 to 25mg per kg of body weight every 12 hours

Severe infection: 15 to 25mg (base) per kg of body weight every six hours.
Antibacterial (systemic): 1V infusion, 3.75 to Smg (base) per kg of body weight
every 6 hours.

Conjunctivitis, chlamydial: oral: 12.5mg (base) per kg of body weight every 6 hours
for at least two week.

Endocarditis prophylaxis: in patients with heart disease are rheumatic or other acquired
valvular heart disease who undergo dental procedures or surgical procedures of the upper
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respiratory tract: Oral: 20mg (base) per kg of body weight one hour prior to the
procedure, and 10mg per kg of body weight six hours following the procedure.
Pertusis: oral: 10 to 12.5mg (base) per kg of body weight every 6 hours for 14
days.

Preumonia, chlamydial: oral: 12.5mg (base) per kg of body weight every 6 hours
for two weeks.

Streptococcal pharyngitis: oral: 5-12.5mg (base) per kg of body weight every 6 hours
for at least 10 days.

Note: - For oral dosage- continue medicine for full time of treatment

Storage: at room temperature in tight container.

Aminoglycosides

The aminoglycosides, such as amikacin, gentamicin, neomycin and tobramycin
have a similar antimicrobial spectrum and appear to act by interfering with
bacterial protein synthesis, possibly by binding irreversibly to the 30S and to
some extent the 50S portions of the bacterial ribosome. The manner in which
they bring about cell death is not fully understood. They are most active against
Gram-negative rods. Aminoglycosides show enhanced activity with penicillins
against some enterococci and streptococci.

Amikacin

Injection, (as sulphate), 50 mg/ml, 250 mg/ml in 2 ml vial.

Indications: treatment of serious infections due to organisms resistant to
gentamicin and tobramycin.

Cautions: renal impairment, drug should be discontinued if signs of ototoxicity,
nephrotoxicity.

Drug interactions: amphotericin, neuromuscular blocking agents.
Contraindications: hypersensitivity to amikacin sulfate.

Side effects: neurotoxicity, ototoxicity, nephrotoxicity, allergic reaction,
dyspnea, eosinophilia.

Dose and Administration:

Adult: 1M or slow LV over 30 minutes, 15mg/kg/day as a single daily

dose. Maximum 1.5g/day.

Child: IV or IM, 1week-10 years, 25mg/kg/dose daily on first day, then
18mg/kg/dose daily; over 10 years, 20mg/kg/dose daily on first day, then
15mg/kg/dose daily. Maximum dose 360mg daily.

Neonates: 15mg/kg/dose daily (all gestations). Measure trough levels

before the third dose. If trough level >5mg/L, increase dosage interval to

36-48 hours and measure after 2 further doses given..

Storage: stable for 24 hours at room temperature and 2 days at refrigeration
when mixed in DW, DNS, NS, LR.

Gentamicin

Injection, 40mg/ml ; 80mg/ 2ml

Indications: biliary tract infection, bone and joint infection, meningitis,
ventriculitis, urinary tract infection, peritonitis, bacterial septicemia.
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Cautions: pregnancy and breast-feeding, in premature infants and neonates,
elderly, patients with renal function impairment or dehydration, and in those
with eighth-cranial nerve impairment. Prolonged use should be avoided.

Drug interactions: avoid concurrent and /or sequential use of two or more
aminoglycosides or aminoglycosides with capreomycin, antimysthenic,
methoxyflurane or polymyxin, cephalosporins, ciclosporin, cisplatin,
neostigmine, pyridostigmine, suxamethonium, vecuronium, furosemide,
penicillines and indomethacin.

Contraindications: pregnancy, myasthenia gravis, previous allergic reaction to
one aminoglycoside.

Side effects: nephrotoxicity (greatly increased or decreased frequency of
urination or amount of urine; increased thirst, loss of appetite, nausea or
vomiting); neurotoxicity (muscle twitching, numbness, seizures, tingling);
ototoxicity, auditory damage (loss of hearing, ringing or buzzing a feeling of
fullness in the ears), vestibular damage (clumsiness, dizziness, nausea, vomiting,
unsteadiness)

Dosage and Administration:

Adult:

Antibacterial (systemic): IM or IV infusion: 1-1.7mg (base) per kg of body weight
every eight hours for seven to ten days or more.

Urinary tract infection (bacterial, uncomplicated): IM or 1V infusion: Adults (< 60kg
body weight) - 3mg (base) per kg of body weight once a day, or 1.5mg per kg of
body weight every 12 hours. Adults (> 60kg of body weight)- 160mg (base) once
a day, or 80mg every 12 hours.

Usual adult prescribing limit - up to 8mg (base) per kg of body weight daily in
severe, life threatening infections.

Child:

Antibacterial (systemic): IM or IV infusion: premature or full term neonates up to 1
week of age: 2.5mg (base) per kg of body weight every 12 or 24 hours for seven
to ten days or more.

Older neonates and infants: 2.5mg (base) per kg of body weight every 8 to 16
hours for 7-10 days or more.

Child: 2 to 2.5mg (base) per kg of body weight every 8 hours for 7-10 days or
more.

Storage: store at room temperature and protect from freezing.

Neomycin

Tablet, 500 mg

Indications: Orally to prepare GI tract for surgery; treatment of diarrhea caused
by E.Coli; adjunct in the treatment of hepatic encephalopathy; bladder irrigation,
ocular infections.

Cautions: renal impairment, pre-existing hearing impairment, neuromuscular
disorders.

Drug interactions: oral anticoagulants, digoxin, methotrexate.
Contraindications: hypersensitivity to neomycin or other aminoglycosides.
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Side effects: nausea, diarrhea, vomiting, irritation or soreness of the mouth or
rectal area, dyspnea, eosinophilia, nephrotoxicity, neurotoxicity, ototoxicity.
Dose and Administration: Oral:

Preoperative intestinal antisepsis:

Adult: 1 g each hour for 4 doses then 1 g every 4 hours for 5 doses, or 1 g at 1
PM, 2 PM, and 11 PM on day preceding surgery as an adjunct to mechanical
cleansing of the bowel and oral erythromycin; or 6g/day divided every 4 hours
for 2-3 days.

Child: 90 mg/kg/day divided every 4 hours for 2 days; or 25 mg/kg at 1 PM, 2
PM and 11 PM on the day preceding surgery as an adjunct to mechanical
cleansing of the intestine and in combination with erythromycin base.

Hepatic encephalopathy:

Adult: 500-2000mg every 6-8 hours or 4-12g/day divided every 4-6 hours for 5 -
6 days.

Child: 50 - 100 mg/kg/day in divided doses every 6 - 8 hours or 2.5 - 7
g/m2/day divided every 4 - 6 hours for 5 - 6 days not to exceed 12 g/day.
Chronic hepatic insufficiency: Adult: 4 g/day for an indefinite period.

Storage: store in airtight containers and at room temperature.

Tobramycin

Injection, 40 mg/ml in 1 and 2 ml ampoules

Indications: treatment of documented or suspected infections caused by
susceptible gram-negative bacilli including Pseudomonas aeruginosa.

Cautions: renal impairment, pre-existing auditory or vestibular impairment,
patients with neuromuscular disorders.

Drug interactions: penicillins, neuromuscular blockers, amphotericin B,
cephalosporins, and loop diuretics.

Contraindications: hypersensitivity to tobramycin and other aminoglycosides,
pregnancy.

Side effects: confusion, disorientation, dizziness, fever, headache, lethargy,
vertigo, exfoliativ dermatitis, itching, rash, wurticaria, serum calcium,
magnesium, potassium, and/or sodium decreased, diarrhea, nausea, vomiting,
anemia, easinophilia, granulocytopenia, leukocytosis,  leukopenia,
thrombocytopenia, hearing loss, tinnitus, ototoxicity, roaring in the ears, BUN
increasd, serum creatinine increased, oliguria, proteinuria.

Dose and Administration: LM, L.V

Adult: Severe life - threatening infections:

Conventional dosing: 2 - 2.5 mg/kg/dose.

High dose: some clinicians suggest a daily dose of 4 - 7 mg/kg for all

patients with normal renal function.

Urinary tract infection: 1.5 mg/kg /dose.

Infant and Child <5 years: 2.5 mg/kg/dose every 8 hours.

Children > 5 years: 2 - 2.5 mg/kg/dose every 8 hours.

Cystis fibrosis: 2.5 - 3.3 mg/kg every 6 - 8 hours.

Storage: store at room temperature.
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Quinolones

Nalidixic acid and Norfloxacin are effective in uncomplicated urinary — tract
infections.

Ciprofloxacin is active against both Gram-Positive and Gram - Negative
bacteria. It is particularly active against Gram — negative bacteria, including
Salmonella, Shigella, Campylobacter, Neisseria, and Pseudomonas, Ciprofloxacin has
only moderate activity against Gram-positive bacteria such as streptococcus
pneumoniae and Enterococcus faecalis; it is not the drug of first choice for
Pneumococcal pneumonia. 1t is active against Chlamydia and some mycobacteria.
Most anaerobic organisms are not susceptible. Uses for ciprofloxacin include
infections of the respiratory tract (but not for Pneumococcal pneumonia) and of the
urinary tract, and of the gastro-intestinal system (including typhoid fever), and
gonorrhoea and septicaemia caused by sensitive organisms.

Sparfloxacin is a fluoroquinolone antibacterial agent similar to ciprofloxacin. It
has been reported to be more active in vitro than ciprofloxacin against some
organisms, including staphylococci and mycobacteria, and has a much longer
plasma half-life.

Cautions — Quinolones should be used with caution in patients with a history of
epilepsy or conditions predisposing to seizures; convulsions may be induced in
patients with or without a history of convulsions; also, use with caution in
G6PD deficiency, pregnancy or breast feeding; use in children or adolescents is
generally not recommended (quinolones cause arthropathy in weight — bearing
joints in young animals), although in some specific circumstances, shorter use
may be justified. Exposure to sunlight should be avoided (discontinue if
photosensitivity occurs).

Side effects— Adverse effects of quinolones include nausea, vomiting, dyspepsia,
abdominal pain, diarrhoea, and rarely antibiotic associated colitis; headache,
dizziness, sleep disorders, rash (rarely stevens — Johnson Syndrom and toxic
epidermal necrolysis), and pruritus; less commonly, anorexia, transient
disturbances in liver enzymes and bilirubin and increases in blood urea and
creatinine; drowsiness, restlessness, depression, confusion, hallucinations,
convulsions, paraesthesia; photosensitivity; hypersensitivity reactions including
fever, urticaria, angioedema, arthralgia, myalgia, and anaphylaxis, blood
disorders; disturbances in vision, taste, hearing, and smell; isolated reports of
tendon inflammation and damage; if psychiatric, neurological, or
hypersensitivity reactions occur —discontinue the drug.

Drug interactions —Quinolones may interact with the various compounds
including analgesics, anticoagulants, ciclosporin (increased risk of
nephrotoxicity) and theophylline.

Ciprofloxacin

Tablet (as hydrochloride), 250 mg

Injection Infusion (as lactate), 2 mg/ml in 50 ml and 100 ml bottle

Indications: gastroenteritis—including cholera, shigellosis, travellers’ diarrhoea,
campylobacter and salmonella enteritis; typhoid; gonorrhoea; chancroid;
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legionnaires’ disease; meningitis (including meningococcal meningitis
prophylaxis); respiratory-tract infections—including pseudomonal infections in
cystic fibrosis, but not pneumococcal pneumonia; urinary-tract infections; bone
and joint infections; septicaemia; anthrax; skin infections; prophylaxis in surgery
Cautions: history of epilepsy or conditions that predispose to seizures, G6PD
deficiency, myasthenia gravis (risk of exacerbation), pregnancy, breastfeeding,
children or adolescents (see below); avoid exposure to excessive sunlight
(discontinue if photosensitivity occurs); rarely, tendon damage—discontinue at
first sign of pain or inflammation and rest affected limb; hepatic impairment;
renal failure; avoid excessive alkalinity of urine and ensure adequate fluid intake
as risk of crystalluria

USE IN CHILDREN. Ciprofloxacin causes arthropathy in the weight-bearing joints of
immature animals and is therefore generally not recommended in children and growing
adolescents. However, the significance of this effect in humans is uncertain and in some
specific circumstances short-term use of ciprofloxacin in children may be justified.
Ciprofloxacin is used for pseudomonal infections in cystic fibrosis (for children over 5
years), and for treatment and prophylaxis of anthrax

SKILLED May impair ability to perform skilled tasks, for example operating
TASKS. machinery, driving

Drug interactions: see notes above

Contraindications: Absolut- Known allergy to ciprofloxacin or other
quinolones.

Relative- patients under 18 years, pregnancy and lactation.

Side effects: nausea, vomiting, dyspepsia, abdominal pain, diarrhoea (rarely
antibiotic-associated colitis), headache, dizziness, weakness, sleep disorders,
rash (rarely erythema multiforme (Stevens-Johnson syndrome) and toxic
epidermal necrolysis), and pruritus; less frequently anorexia, increase in blood
urea and creatinine; metabolic acidosis; drowsiness, restlessness, asthenia,
depression, confusion, hallucinations, convulsions, paraesthesia, raised
intracranial pressure, cranial nerve palsy; photosensitivity, hypersensitivity
reactions including fever, urticaria, angioedema, arthralgia, myalgia, and
anaphylaxis; blood disorders (including eosinophilia, leukopenia,
thrombocytopenia); disturbances in vision, taste, hearing and smell; also isolated
reports of tendon inflammation and damage (especially in the elderly and in
those taking corticosteroids); haemolytic anaemia, renal failure, interstitial
nephritis, and hepatic dysfunction (including hepatitis and cholestatic jaundice);
if psychiatric, neurological or hypersensitivity reactions (including severe rash)
occur discontinue.

Dose and Administration: Adult: Oral:

Infections due to susceptible organisms: 250 — 750 mg twice daily.

Acute uncomplicated cystitis: 100 mg twice daily for 3 days

Chronic prostatitis: 500 mg twice daily for 28 days.

Gonorrhea, chancroid, shigellosis, or cholera: 500 mg as a single dose

Pseudomonal lower respiratory— tract infection in cystic fibrosis: 750 mg twice daily;
Child 5 — 17 years, up to 20 mg/kg twice daily (max. 1.5 g daily).

Most other infections: 500 — 750 mg twice daily

Surgical prophylaxis: 750 mg 60- 90 minutes before procedure.
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1V infusion (over 30 — 60 minutes ; 400 mg over 60 minutes), 200—400 mg twice
daily pseudomonal lower respiratory —tract infection in cystic fibrosis, 400 mg
twice daily; Child 5-17 years, up to 10mg/kg 3 times daily (max. 1.2g daily)
Urinary tract infections: 100 mg twice daily

Gonorrhoea: 100 mg as a single dose

Note: Child not recommended (see cautions and contraindications above) but
where benefit outweighs risk, by mouth, 10 — 30 mg/kg daily in 2 divided doses
or by intravenous infusion, 8-16 mg/kg daily in 2 divided doses.

Storage: Tablet: store below 30°c in a well-closed container.

Injection: Store in a cool place (between 8 and 15°) or at controlled room
temperature (between 20 and 25°c). Protect from light and freezing.

Levofloxacin

Tablet, 250mg, 500mg

Indications: treatment of mild, moderate, or severe infections caused by
susceptible organisms. Includes the treatment of community-acquired
pneumonia, including multidrug resistant strains of S.pneumoniae (MDRSP);
nosocomial pneumonia; chronic bronchitis (acute bacterial exacerbation); acute
maxillary sinusitis; urinary tract infection (uncomplicated or complicated),
including acute pyelonephritis caused by E.coli; prostatitis (chronic bacterial);
skin or skin structure infections ( uncomplicated or complicated); prevention of
inhalational anthrax (postexposure).

Cautions: not recommended in children < 18 years of age.CNS disorders or
renal dysfunction.

Drug interactions: warfarin, class Ia and class III antiarrhythmics,
erythromycin, cisapride, antacids, oral electrolyte supplements, quinapril,
sucralfate and some didanosine formulations

Contraindications: hypersensitivity reactions.

Side effects: dizziness, fever, headache, insomnia, abdominal pain, dyspepsia,
nausea, vomiting, diarrhea, constipation, decreased vision, pharyngitis,
dyspnea.

Dose and Administration: Adult: Oral:

Chronic bronchitis (acute bacterial exacerbation): 500mg every 24 hours for at least 7
days

Inhalational anthrax: 500mg every 24 hours for 60 days, beginning as soon as
possible after exposure

Maxillary sinusitis (acute). 500mg every 24 hours for 10-14 days

Pneumonia:

Community-acquired: 500mg every 24 hours for 7-14 days or 750mg every 24
hours for 5 days (efficacy of 5-day regimen for MDRSP not established)
Nosocomial: 750mg every 24 hours for 7-14 days

Prostatitis (chronic bacterial): 500mg every 24 hours for 28 days

Skin infections:

Uncomplicated: 500mg every 24 hours for 7-10 days

Complicated: 750mg every 24 hours for 7-14 days

Urinary tract infections:
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Uncomplicated: 250mg once daily for 3 days
Complicated, including acute pyelonephritis: 250mg every 24 hours for 10 days
Storage: store at room temperature.

Nalidixic acid
Tablet, 500 mg
Oral suspension 300 mg/vial
Indications: urinary — tract infections; shigellosis.
Cautions: see notes above: avoid in porphyria; liver disease; renal impairment;
false positive urinary glucose (if tested for reducing substances); monitor blood
counts, renal and liver function if treatment exceeds 2 weeks.
Drug interactions: see notes above
Side effects: see notes above; also reported toxic psychosis, weakness, increased
intracranial pressure, cranial nerve palsy, and metabolic acidosis.
Dose and Administration:
Urinary tract infections: Oral:
Adult: 1g every 6 hours for 7 days, reduced in chronic infections to 500 mg
every 6 hours;
Child over 3 months: maximum 50 mg/kg daily in divided doses, reduced in
prolonged treatment to 30 mg/Kg daily.
Shigellosis: Oral: Adult: 1 g every 6 hours for 5 days

Child over 3 months: 15 mg/kg every 6 hours for 5 days
Patient Advice — Take on an empty stomach, preferably one hour before a meal
Storage: store at room temperature (up to 25°C) in a tight container. Protect
from freezing.

Norfloxacin

Table, 400 mg

Indications: uncomplicated urinary tract infections and cystitis caused by
susceptible gram-negative and gram-postive bacteria; sexually transmitted
disease (eg, uncomplicated urethral and cervical gonorrhea) caused by
N.gonorrhoeae; prostatitis due to E. coli.

Cautions: see notes above; renal impairment.

Drug interactions: see notes above.

Side effects: see notes above, also reported euphoria, anxiety, tinnitus,
polyneuropathy, exfoliative dermatitis, pancreatitis, and vasculitis.

Dose and Administration:

Urinary-tract infections: 400 mg twice daily for 7 — 10 days (for 3 days in
uncomplicated lower urinary tract infections)

Chronic relapsing urinary tract infections: 400 mg twice daily for up to 12 weeks;
may be reduced to 400 mg once daily if adequate suppression within first 4
weeks.

Uncomplicated gonorrhea: 800 mg as a single dose.

Chronic prostatitis: 400 mg twice daily for 28 days.

Storage: at room temperature in a tight container
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Ofloxacin

Tablet, 200 mg, 400 mg

Injection, 200 mg/100ml

Indications: quinolone antibiotic for the treatment of acute exacerbations of
chronic bronchitis, community-acquired pneumonia, skin and skin structure
infections (uncomplicated), wurethral and cervical gonorrhea (acute,
uncomplicated), urethritis and cervicitis (nongonococcal), mixed infections of
the wurethra and cervix, pelvic inflammatory disease (acute), cystitis
(uncomplicated), urinary tract infections (complicated), prostatitis.

Cautions: epilepsy or other CNS diseases, renal or hepatic impairment.

Drug interactions: see notes above.

Side effects: chest pain, headache, insomnia, dizziness, fatigue, somnolence,
sleep disorders, nervousness, pyrexia, rash/pruritus, diarrhea, vomiting, GI
distress, abdominal cramps, flatulence, abnormal taste, xerostomia, decreased
appetite, nausea, constipation, vaginitis, external genital pruritus in women,
visual disturbances, pharyngitis, trunk pain.

Dose and Administration: Adult:

Chronic bronchitis (acute exacerbation), community-acquired pneumonia, skin and skin
structure infections (uncomplicated): 400 mg every 12 hours for 10 days

Urethral and Cervical gonorrhea (acute, uncomplicated): 400 mg as a single dose
Cervicitis/ Urethritis (nongonococcal) due to C.trachomatis, mixed infection of urethra
and cervix due to C.trachomatis and N.gonorrhoeae: 300 mg every 12 hours for 7 days
Pelvic inflammatory disease (acute): 400 mg every 12 hours for 10-14 days

Cystitis (uncomplicated):

Due to E.coli or K. pneumoniae: 200 mg every 12 hours for 3 days

Due to other organisms: 200 mg every 12 hours for 7 days

UTI (complicated): 200 mg every 12 hours for 10 days

Prostatitis: 200 mg every 12 hours for 6 weeks

Storage: store tablets at room temperature.

Sparfloxacin

Tablet, 100 mg, 200 mg

Indications: bacterial exacerbation of chronic bronchitis, community acquired
pneumonia.

Cautions: see notes above, renal impairment, cerebral ateriosclerosis, epilepsy.
Drug interactions: medications that prolong the QTc, interval and see notes
above.

Contraindications: in patients with history of photosensitivity, not
recommended for patients with ongoing proarrhythmic conditions; patients
younger than 18 years of age, breast-feeding.

Side effects: see notes above and also phototoxicity, QTc - interval
prolongation (irregular or slow heart rate; recurrent fainting); vaginitis.

Dose and Administrations:

Oral: Adult: 400 mg on the first day, then 200 mg every twenty four hours for a
total of ten days of therapy.
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Note: The recommended dose for patients with renal function impairment
(creatinine clearance less than 40 ml per minute) is 400 mg on the first day, then
200 mg every forty-eight hours for a total of nine days of therapy.

Child up to 18 years of age — use is not recommended in infants, children, or
adolescents since fluoroquinolones cause arthropathy in immature animals.
Storage: at room temperature.
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Tetracyclines
Tetracyclines all have a broad spectrum of activity which includes Gram-

positive and Gram-negative bacteria. Unlike the penicillins and aminoglycosides
they are usually bacteriostatic at the concentrations achieved in the body but act
similarly to the aminoglycosides by interfering with protein synthesis in
susceptible organisms.

Doxycycline is a tetracycline and is a broad- spectrum antibiotic effective for
conditions caused by Chlamydia, rickettsia, brucella and spirochaete, Borrelia
burgdorferi (Lyme disease). It is a preferred tetracycline since it has a more
favourable pharmacokinetic profile than tetracycline.

Doxycycline

Tablet, 100mg

Capsule, 100mg

Indications: respiratory-tract infections, including pneumonia and chronic
bronchitis; urinary-tract infections; syphilis; chlamydia, mycoplasma, and
rickettsia; prostatitis; lymphogranuloma venereum; pelvic inflammatory disease
(with metronidazole); Lyme disease; brucellosis (with rifampicin); leptospirosis,
scrub typhus and travellers' diarrhoea; psittacosis; cholera; melioidosis; plague;
anthrax; Q fever; malaria.

Cautions: hepatic function impairment.

Drug interactions: antacids, carbamazepine, ciclosporin, oral contraceptives,
ergotamine, ferrous salts, phenobarbital, phenytoin, rifampicin and warfarin.
Contraindications: pregnancy, and breast-feeding, in infants and children up to
8 years of age.

Side effects: nausea, vomiting, diarrhoea, erythema, headache, visual
disturbance,  hepatotoxicity,  pancreatitis, = pseudomembrane  colitis,
discolouration of infants and children’s teeth, photosensitivity.

Dose and Administration: Infections due to susceptible organisms: Oral:

Adult and Child over 8 years: 200 mg on first day then 100 mg daily; in

severe infections, 200 mg daily

Syphilis: Oral: 200-300 mg daily in 1-2 divided doses

Uncomplicated genital chlamydia, non-gonococcal urethritis: Oral: 100 mg twice daily
Louse and tick-borne relapsing fevers: Oral: 100 mg or 200 mg as a single dose
Cholera: Oral: Adult: 300 mg as a single dose; Child: over 8 years, 100 mg as a
single dose.

Malaria prophylaxis: Oral: Adult: 100mg once a day. Children older than 8 years
of age: 2mg per kg of body weight, up to 100mg, once a day. Prophylaxis should
begin one to two days before travel to the malarious area and be continued daily
during travel and for four weeks after the traveler leaves the malarious area.
Patient Advice. Capsules should be swallowed whole with plenty of fluid while
sitting or standing to prevent oesophageal irritation. May be given with food to
counter gastric irritation

Storage: at room temperature in a tight, light-resistant container.

Tetracycline hydrochloride
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Capsules, 250mg, 500mg

Tablet, 250 mg, 500 mg (coated)

Injection, 100 mg, 250 mg, 500 mg in vial

Indications: exacerbations of chronic bronchitis; brucellosis, chlamydia,
mycoplasma, and rickettsia; acne vulgaris, rosacea, typhus, gonorrhea,
chancroid, syphilis, and cholera.

Cautions: caution in patients with renal function impairment.

Drug interactions: aluminium and/or magnesium containing antacids,
laxatives, calcium (e.g. milk or other dairy products, eggs) and/or iron
supplements, penicillines, or streptomycin.

Contraindications: pregnant or nursing women, infants and children under 8
years of age (it may also depress bone growth and cause permanent
discolouration of the teeth).

Side effects: nausea, vomiting, epigastric burning and distress, flatulence and
diarrhoea occur most frequently due to gastric irritation. Rarely photosensitivity,
skin discoloration, blood dyscrasias may occur.

Dose and Administration: Orally, given 1 hour before or 2 hours after meals
with adequate amounts of fluid.

Reduce dosage in renal and hepatic function impairment.

Adult:

Rickettsial infection (e.g. typhus): 1-2g daily in 2-4 divided doses for 7-10 days.
Gonorrhea (uncomplicated or disseminated) in penicillin allergies: 500mg every 6 hours
daily for at least 7 days.

Chancroid: 1-2g daily in 2-4 divided doses for 7 days.

Syphilis (in penicillin allergies):

Early syphilis (of not more than 2 years duration) and Late syphilis (2 years and more):
500mg every 6 hours daily for 15 days.

Cholera: 1-2g daily in 2-4 divided doses for 48 — 72 hours.

Child (8 years and over): usually, oral, 25 —50mg/ml of body weight daily in 2-4
divided doses.

Relapsing fever-

Adult: 500mg — 1g every twelve hours.

Child (8 years and over): 6.25 —12.5mg/kg of body weight every six hours.
Adult and Child: IV or IM: administration given in two to four divided doses at
dose levels of 2.5 to 5 mg/kg/day for patients with normal renal function
depending on the severity of the infection.

Storage: at room temperature, in a tight, light-resistant container.

Note: outdated and decomposed tetracycline are toxic and may cause
nephrotoxicity and skin lesion.

Chloramphenicols

Chloramphenicol was the first broad-spectrum antibacterial to be discovered; it
acts by interfering with bacterial protein synthesis and is mainly bacteriostatic.
Its range of activity is similar to that of tetracycline and includes Gram-positive
and Gram-negative bacteria, Rickettsia spp., and Chlamydiaceae.
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It is associated with serious haematological adverse effects and should be
reserved for the treatment of severe infections, particularly those caused by
Haemophilus influenzae and typhoid fever.

Chloramphenicol

Capsules, 250mg

Suspension, oral (palmitate), 125mg/5ml; 60ml.

Injection (sodium succinate), 1 g in vial

Indications: severe life-threatening infections, particularly those caused by
Haemophilus influenzae , and typhoid fever; also, cerebral abscess; mastoiditis;
relapsing fever; gangrene; granuloma inguinale; listeriosis; severe melioidosis;
plague; psitticosis; tularaemia; Whipple disease; septicaemia; empirical
treatment of meningitis

Cautions: it should not be used for the treatment of minor and undefined
infections, or as a prophylaxis. Caution in patients with hepatic function
impairment, blood disorder, in neonates and infants, in pregnant women,
particularly those near term or in labour, and in nursing women.

Drug interactions: phenobarbital, oral contraceptives (estrogen containing),
tolbutamide, chlorpropamide, penicillines, or streptomycin.

Contraindications: known hypersensitivity and/or toxic reactions to
chloramphenicol.

Side effects: nausea, vomiting diarrhoea, and bone-marrow depression may
occur.

Dose and Administration:

Note: A high initial dosage should not be given in the treatment of typhoid fever
as sensitivity like reaction occurs. Reduce dose in hepatic and/or renal
impairment.

Typhoid Fever: Adult: 500mg every 6 hours daily for 14 days. Child: 11-30kg,
250mg every 6 hours daily for 14 days. 6-10kg, 125mg every 8 hours daily for 14
days.

Typhus: Adult: 500mg every 6 hours for 10 days. Child: 50 — 75 mg/kg of body
weight daily in divided doses every 6 hours for 10 days.

Meningitis: I.V: infants > 30 days and Child: 50 - 100 mg/kg/day divided every 6
hours.

Other infections: LV:

Adult: 50 - 100 mg/kg/day in divided doses every 6 hours; maximum daily
dose: 4 g/day.

Infant > 30 days and Child: 50 - 75 mg/kg/day divided every 6 hours;
maximum daily dose: 4 g/day.

Storage: at room temperature, in a tight container.

Thiamphenicol

Capsule, 250 mg

Tablet, 250 mg

Indications, Cautions, Drug interactions and Side effects see under
chloramphenicol.
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Dose and Administration: Oral:

Adult: 1.5g daily; up to 3g daily has been given initially in severe infections.
Child: 30-100mg/kg daily.

Gonorrhoea: oral dose ranged from 2.5g daily for 1 or 2 days through to 2.5g on
the first day followed by 2g daily on each of 4 subsequent days.

Miscellaneous

Clindamycin

Capsule, 75 mg, 150 mg

Injection, 150 mg/mli in ampoule

Oral solution, 15 mg/ml

Indications: staphylococcal bone and joint infections; peritonitis, endocarditis
prophylaxis; alternate treatment for toxoplasmosis (see section 7.4.5).

Cautions: discontinue immediately if diarrhea or colitis develop; hepatic and
renal impairment, neonates and infants; elderly; pregnancy; breastfeeding.

Drug interactions: alcuronium, neostigmine, pyridostigmine, vecuronium.
Contraindications: hypersensitivity to clindamycin.

Side effects: diarrhea, nausea, vomiting, abdominal discomfort, antibiotic -
associated colitis, rashes, wurticaria, and rarely anaphylaxis, erythema
multiforme, exfoliative and vesiculobullous dermtitis, jaundice and altered liver
function tests; neutropenia, eosinophilia, agranulocytosis, and
thrombocytopenia, pain, indurations, and abscess after IM injection;
thrombophlebitis after IV injection.

Dose and Administration: Osteomyelitis or peritonitis:

Oral:

Adult: 150 - 300 mg every 6 hours; up to 450 mg every 6 hours in severe
infections.

Child: 3 - 6 mg/kg every 6 hours.

IM or IV infusion:

Adult: 0.6 - 2.7 g daily in 2 - 4 divided doses, increased up to 4.8 g daily in life-
threatening infections; single doses over 600 mg by IV infusion only; single
doses by IV infusion not to exceed 1.2 g;

Neonates: 15 - 20 mg/kg daily.

Child over 1 month: 15 - 40 mg/kg daily in 3 - 4 divided doses; severe
infections, at least 300 mg daily, regardless of weight.

Endocarditis prophylaxis (for procedures under local or no anaesthetic):

Oral:

Adult: 600 mg, 1 hour before procedure.

Endocarditis prophylaxis (for procedures under general anaesthetic):

1V infusion:

Adult: 300 mg over at least 10 minutes, at induction or 15 minutes before
procedure, then 150 mg 6 hours later by mouth or infusion.

Storage: store at room temperature.

Metronidazole
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Tablet, 250mg

Intravenous infusion, Smg/ml in 100ml

Indications: treatment of anaerobic infection, bone and joint infection,
meningitis, bacterial endocarditis, prophylaxis of perioperative infection during
colorectal surgery, lower respiratory tract infection including pneumonia,
empyema and lung abscess, bacterial septicemia, skin and soft tissue infection,
inflammatory bowel disease, antibiotic associated colitis, Helicobacter pylori
associated duodenal ulcer; see also section 1.2.

Cautions: disulfiram like reaction with alcohol; hepatic impairment and hepatic
encephalopathy, pregnancy; breastfeeding; clinical and laboratory monitoring in
courses lasting longer than 10 days; see also interactions.

Note: - Avoid Alcohol. The drug may cause dizziness.

Drug interactions: phenytoin, cumarine or indandion derivative anticoagulant,
warfarin, disulfiram, alcohol, cimetidine, fluorouracil, lithium, phenobarbitone.
Contraindications: chronic alcohol dependence

Side effects: nausea, vomiting, unpleasant metallic test, furred tongue and
gastrointestinal disturbances; rarely headache, drowsiness, dizziness, ataxia,
darkening of urine, erythema multiform, pruritus, urticaria, angioedema, and
anaphylaxis; abnormal liver function tests, hepatitis, jaundice,
thrombocytopenia, aplastic anaemia, myalgia, arthralgia, peripheral
neuropathy, epileptiform seizures, leuxopenia, on prolonged or high dosage
regimens

Dose and Administration:

Adult:

Antibacterial (systemic), anaerobic infections: Oral: 7.5mg (base) per kg of body
weight up to a maximum of 1 gm, every 6 hours for 7 days or longer; IV-infusion,
15mg (base) per kg of body weight initially, then 7.5mg per kg of body weight up
to a maximum of 1gm, every six hours for seven days or longer;

Inflammatory bowel disease: Oral: 500mg (base) four times a day.

Antibiotic associated colitis: Oral: 500mg (base) three or four times a day.
Helicobacter - pylori associated gastritis or duodenal ulcer: Oral: 500mg (base)
three times a day with amoxicilline for one to two weeks.

Perioperative infections, colonic (prophylaxis): IV infusion: 15mg (base) per kg of body
weight one hour prior to start of surgery and 7.5mg per kg of body weight six
and twelve hours after the initial dose.

Child:

Anaerobic infection: Oral: 7.5mg (base) per kg of body weight every 6 hours, or
10mg per kg of body weight every 8 hours.

Anaerobic infection - for preterm infants: IV infusion: 15mg per kg of body weight
(base) as an initial dose, then 7.5mg per kg of body weight every 12 hours
starting 48 hours after the initial dose. Term infants, IV infusion, 15mg (base) per
kg of body weight as an initial dose, then 7.5mg per kg of body weight every 12
hours starting 24 hours after the initial dose. Infants greater than 7 days of age
and children - IV infusion, 15mg (base) per kg of body weight as an initial dose,
then 7.5 mg per kg of body weight every 6 hours.
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Storage: at room temperature, in a well closed, light resistant container. Protect
from freezing

Nitrofurantoin

Tablet, 50mg, 100mg

Capsule (macrocrystal), 50mg, 100mg

Oral suspension, 0.5%

Indications: prophylaxis and treatment of urinary tract infection.

Cautions: hypersensitive to nitrofurantioin, diabetes mellitus, electrolyte
imbalance, vitamin B and folate deficiency, pulmonary disease, hepatic
impairment, peripheral neuropathy.

Drug interactions: hemolytic, neurotoxic medication, probenecid,
sulfinpyrazone.

Contraindications: impaired renal function; infants less than 3 months,
pregnancy, during breastfeeding; glucose 6 phosphate dehydrogenase (G6PD)
deficiency; porphyria.

Side effects: pneumonitis (chills, chest pain, cough, fever, troubled breathing,
abdominal or stomach pain or upset, diarrhoea, loss of appetite, nausea,
vomiting), hematology reactions, specifically granulocytopenia (sore throat and
fever) or megaloblastic anemia (unusual tiredness or weakness), neurotoxicity
(dizziness, drowsiness, headache, unusual tiredness or weakness),
polyneuropathy (numbness or tingling, or burning of face or mouth, unusual
muscle weakness, haemolytic anaemia (pale skin, unusual tiredness or
weakness), hepatitis (yellow eyes or skin), hypersensitivities (skin rash, itching,
arthralgia, fever, chills), rust yellow to brown discoloration of urine.

Dose and Administration: Oral:

Adult: 50 to 100mg every 6 hours. Maximum up to 600 mg daily, or up to 10mg
per kg of body weight daily.

Note: - Prophylaxis — 50 to 100mg once a day at bedtime.

Child: infants and children 1 month of age and over, 0.75 to 1.75mg per kg of
body weight every 6 hours.

Note: - Prophylaxis - 1mg per kg of body weight once a day at bedtime.
Continue medicine for full time of treatment.

Storage: store at room temperature in a tight, light resistant container.

Pentamidine Isethionate

Nebulizer solution, 300 mg/vial

Indications: treatment and prevention of pneumonia caused by pneumocystis
carinii (PCP).

Cautions: diabetes mellitus, renal or hepatic dysfunction; hypertension or
hypotension; leukopenia, thrombocytopenia, asthma, hypo/hyperglycemia.
Drug interactions: delavirdine, flunconazole, fluvoxamine, gemfibrozil,
isoniazid, omeprazole, and ticlopidine, cisapride, sparfloxacin, pimozide, and
type Ia and type III antiarrhythmics.

Contraindications: hypersensitivity to pentamidine isethionte.
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Side effects: chest pain, rash, wheezing, dyspnea, cough, pharyngitis, bitter or
metallic taste, hypoglycemia, and renal insufficiency.

Dose and Administration: prevention of PCP pneumonia: Inhalation:

Adult: 300 mg every 4 weeks via Respirgard® II nebulizer.

Child: (aerosolized pentamidine in children > 5 years): 300 mg/dose given every
3 - 4 weeks via inhaler (8 mg/kg dose has also been used in children < 5 years).
Storage: store intact vials at controlled room temperature and protect from light.

Sodium Fusidate

Powder for Injection (as Diethanolamine Fusidate), 580 mg in vial.

Indications: treatment of severe staphylococcal infections (osteomyelitis,
pneumonia, septicaemia), in combination with another antistaphylococcal
agent, such as cloxacillin, to prevent the emergence of resistance.

Cautions: neonates, pregnancy and breast-feeding.

Drug interactions: hydrocortisone.

Contraindications: hepatic dysfunction.

Side effects: hepatotoxicity, vomiting, diarrhea, epigastric pain, anorexia, skin
rashes and pruritus.

Dose and Administration: /V: Adult: over 50kg, 500mg 8 hourly; under 50kg,
18-21mg/kg/day in 3 divided doses.

Child: 7V, infused over 2-8 hours, 6-7mg/kg/dose (maximum dose 500mg) 8
hourly.

Storage: store at temperature of 2-8 °C. Protect from light.

Spectinomycin

Injection, 2g in vial

Indications: uncomplicated and disseminated gonorrhoea; adult and neonatal
gonococcal conjunctivitis; chancroid

Note: - It is not indicated for pharyngeal gonorrhea.

Cautions: renal impairment, pregnancy and breastfeeding.

Drug interactions: lithium, botulinum toxin.

Contraindications: hypersensitive to spectinomycin.

Side effects: hypersensitivity (chills, fever, itching or redness of the skin),
dizziness, nausea, vomiting, abdominal cramp.

Dose and Administration:

Uncomplicated gonococcal infections and chancroid: deep IM injection: Adult: 2g as a
single dose (may be increased to 4g as a single dose divided between 2 injection
sites in difficult to treat cases and where there is known antibiotic resistance)
Disseminated gonococcal infections: deep IM injection: Adult: 2g twice daily for 7
days.

Neonatal gonococcal conjunctivitis: deep IM injection: Neonate 25 mg/kg (maximum
75mg) as a single dose.

Storage: at room temperature.

Sulphamethoxazole and Trimethoprim
Tablet (pediatric), 100mg + 20mg; (adult), 400mg + 80mg, 800mg+160mg
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Mixture, 200mg + 40mg in each 5ml

Injection, 400mg + 80mg in each Sml ampoule

Indications: prophylaxis and treatment of Pnreumocystis carinii infections.
Treatment of nocardiosis, and of urinary tract, respiratory tract and prostatic
infections caused by susceptible organisms. Also used in treatment of
typhoid/paratyphoid fevers, and in the treatment and prophylaxis of
toxoplasmosis and Isospora belli diarrhea.

Cautions: elderly, renal and hepatic function impairment, photosensitivity,
Glucose-6-phosphate dehydrogenase (G6PD) deficiency; maintain adequate
fluid intake (to avoid crystalluria); avoid in blood disorders (unless under
specialist supervision); monitor blood counts and discontinue immediately if
blood disorder develops; rash — discontinue immediately; predisposition to folate
deficiency; asthma; pregnancy; breastfeeding.

Drug interactions: cumarin or indandione derivative anticoagulant, hydantoin,
oral hypoglycemics, hemolytics, hepatotoxic medication, methenamine,
methotrexate, folate antagonists.

Contraindications: infants up to two months of age, in patients who are allergy
to sulfonamide, furosemide, thiazide diuretics, sulfonylureas, carbonic
anhydrase inhibitors or trimethoprim.

Side effects: hypersensitivity (fever, itching, skin rash), photosensitivity
(increased sensitivity of skin to sunlight), blood disorder (sore throat, fever, pale
skin), unusual bleeding or bruising, unusual tiredness or weakness), hepatitis
(yellow eyes or skin), Steven’s Johnson syndrome, aching joints and muscles,
redness, blistering, peeling, or loosening of the skin, unusual tiredness or
weakness, toxic epidermal necrosis (difficulty in swallowing, redness, blistering,
peeling, loosening of the skin), dizziness, headache, GIT disturbance, loss of
appetite, nausea or vomiting.

Dose and Administration:

Adult:

Oral: 160mg of trimethoprim and 800mg of sulphamethoxazole every 12 hours
may be increased to 320/1600 mg 12 hourly in severe infections.

1V infusion: 160/800 mg 12 hourly. Each 80/400mg (5ml) to be diluted in 125ml
5% glucose or 0.9% sodium chloride solution or infused over 1-1.5 hours.
Cerebral toxoplasmosis: 320/1600mg twice daily for 4 weeks, then 160/800 mg
twice daily for 3 months.

Isospora belli: 160/800 mg 6 hourly for 10 days.

Primary prophylaxis in HIV-infection: Oral: 160/800 mg daily. Lower doses
(80/400 mg daily or 160/800 mg 3 times a week) have been shown to be
effective for Pneumocystis pneumonia and are better tolerated.

Child:

Oral: 2 months to 5 months, 20/100mg; 6months -5 years, 40/200 mg; 6-12
years, 80/400mg, 12 hourly.

IV infusion: 6/30 mg/kg/day in 2 divided doses, increased to 9/45 mg/kg/day
in severe infections.

Pneumocystis carinii pneumonia:
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Treatment: Oral or IV infusion: Adult and Child: sulphamethoxazole up to
100mg/kg daily with trimethoprim up to 20mg/kg daily in 2-4 divided doses for
14-21 days.

Prophylaxis: Oral: Adult and Child: sulphamethoxazole 25mg/kg with
trimethoprim 5 mg/kg in 2 divided doses on alternate days (3 times a week).
Note: - For oral, continue medicine for full time of treatment, avoid too much
sun or use of sun lamp. Avoid IM administration.

Storage: at room temperature, in a tight, light-resistant container, protect from
freezing.

Sulphasalazine
Tablet (e/c), 500 mg
See section 6.1

Trimethoprim
Injection, 20 mg/ml
Tablet, 100 mg, 200 mg
Suspension, 50 mg/ml
Indications: acute uncomplicated urinary tract infections, respiratory tract
infections and chronic prostatitis. Alternative to co-trimoxazole for Preumocystis
pneumonia, in combination with dapsone.
Cautions: impaired renal or hepatic function or with possible folate deficiency.
Drug interactions: digoxin, phenytoin or phenobarbital, oral contraceptives,
zidovudine and lamivudine.
Contraindications: use in neonates.
Side effects: skin rashes, pruritus, nausea, epigastric pain and glossitis,
hyperkalaemia, bone marrow depression (with leukopenia, thrombocytopenia
and megaloblastic anaemia).
Dose and Administration: Oral:
Adult: 100 mg every 12 hours or 200 mg every 24 hours for 10 days; longer
treatment periods may be necessary for prostatitis ( i.e, 4 - 16 weeks); in the
treatment of pneumocystis carinii pneumonia; dose may be as high as 15 - 20
mg/kg/day in 3 - 4 divided doses.
Child: 4 mg/kg/day in divided doses every 12 hours.
IV: Acute infection: Adult: 200mg every 12 hours.

Child under 12 years: 8mg/kg daily in 2-3 divided doses.
Storage: store at room temperature and protect from light

Vancomycin

Injection, 500 mg in vial

Indications: generally reserved for the treatment of infections due to cloxacillin -
resistant staphylococci and enterococci; also as an alternative agent for
prophylaxis and treatment of endocarditis in penicillin allergic patients.
Cautions: renal impairment.

Drug interactions: ototoxic and nephrotoxic agents, e.g. aminoglycosides.
Contraindications: hearing abnormalities.
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Side effects: nephrotoxicity including renal failure and interstitial nephritis,
ototoxicity (discontinue if tinnitus occurs); blood disorders; nausea, chills, fever,
eosinophilia, anaphylaxis, rashes, including exfoliative dermatitis, Stevens
Johnson syndrome, and vasculitis; phlebitis; on rapid infusion, severe
hypotension (with shock, cardiac arrest), wheezing, dyspnoea, urticaria,
pruritus, flushing of the upper body (‘red man’ syndrome), pain and muscle
spasm of back and chest.

Dose and Administration: IV infusion:

Adult: over at least 1 hour, 500 mg 6 hourly or 1 g 12 hourly.

Child: over at least 1 hour, 10 mg/kg 6 hourly or 20 mg/kg 12 hourly.
Neonates: under 1 week old, initially 15 mg/kg followed by 10 mg/kg 12
hourly; 1 week - 1 month old, 15 mg/kg followed by 10 mg/kg 8 hourly.
Storage: vancomycin reconstituted IV solutions are stable for 14 days at room
temperature or refrigeration.

7.1.3. Antituberculars

Tuberculosis is a chronic infectious disease caused primarily by Mycobacterium
tuberculosis or sometimes M.bovis; the closely related form M. africanum has
occasionally been implicated as a cause of human tuberculosis. Infection is
usually due to inhalation of infected droplet nuclei, and the lung is generally the
first organ affected, but the primary infection is usually asymptomatic.

Drug treatment for clinical infection always involves multi drug regimens,
chosen to provide early bactericidal activity (activity against actively dividing
mycobacteria), and sterilizing activity (activity against non-dividing, semi-
dormant organisms), and to prevent resistance. Treatment is divided into 2
phases, an initial intense phase involving daily administration of 3 or more
drugs for 8 weeks, followed by a continuation phase for 4 or more months
usually 2 drugs are used in the continuation phase and they may be
administered daily or 2 or 3 times per week. The continuation phase may be
extended beyond 4 months when treating extrapulmonary tuberculosis or AIDS
— associated tuberculosis.

Direct observation of therapy (DOT) is considered essential to ensure
compliance in the initial phase and also useful in the continuation phase if
patients are receiving rifampicin. The six antituberculosis drugs, isoniazid,
rifampicin, pyrazinamide, streptomycin, (which are bactericidal) ethambutol
and thioacetazone (which are bacteriostatic) are used in various combinations as
part of WHO recommended treatment regimens

In supervised regimens change of drug regimen should be considered only if the
patient fails to respond after 5 months of DOTS.

Isoniazid, rifampicin, and Pyrazinamide are components of all antituberculosis
drug regimens currently recommended by WHO. Unsupervised and alternative
regimens as set out in the following tables may be administered as specified.
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Recommended 6-month treatment regimens for tuberculosis®

Drug Initial phase Continuation phase
(2 months) (4 months)
Isoniazid 5mg/kg daily 5mg/kg daily
Rifampicin 10mg/kg daily 10mg/kg daily
Pyrazinamide 25mg/kg daily
together with
Streptomycin 15mg/kg daily
Or
Ethambutol 15mg/kg daily
Isoniazid 10mg/kg 3 times weekly 10mg/kg 3 times weekly
Rifampicin 10mg/kg 3 times weekly 10mg/kg 3 times weekly
Pyrazinamide  35mg/kg 3 times weekly
together with
Streptomycin ~ 15mg/kg 3 times weekly
Or

Ethambutol 30 mg/kg 3 times weekly®

Recommended 8-month treatment regimen for tuberculosis®

Drug Initial phase Continuation phase
(2 months) (6 months)

Isoniazid Smg/kg daily Smg/kg daily

Rifampicin 10mg/kg daily

Pyrazinamide 30mg/kg daily

Thioacetazone 2.5mg/kg daily

together with

Streptomycin 15mg/kg daily

Or

Ethambutol 25mg/kg daily”

*Unless otherwise indicated, doses are suitable for both adults and children

°15mg/kg for children

“Not suitable for children

World wide, an important predisposing cause of immuno suppression leading to
tuberculosis is human immunodeficiency virus (HIV) infection. It increases
susceptibility to primary infection and increases the reactivation rate of
tuberculosis. Preventative antituberculosis therapy for such persons is
recommended.

Chemoprophylaxis with isoniazid can prevent the development or clinically
apparent disease in persons in close contact with infectious patients, and in other
persons at high risk particularly those who are immuno deficient.

Monitoring: since isoniazid, rifampicin and Pyrazinamide are associated with
liver toxicity, hepatic function should be checked before treatment with these
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drugs. Those with preexisting liver disease or alcohol dependence should have
frequent checks particularly in the first 2 months. If there is no evidence of liver
disease (and pre-treatment liver function is normal), further checks are only
necessary if the patient develops fever, malaise, vomiting, jaundice or
unexplained deterioration during treatment.

Renal function should be checked before treatment with antituberculous drugs
and appropriate dosage adjustments made. Streptomycin or Ethambutol should
preferably be avoided in patients with renal impairment, but if used, the dose
should be reduced and the plasma — drug concentration monitored. Visual
acuity should be tested before Ethambutol is used.

Isoniazid is cheap and highly effective. It should always be indicated in any
antituberculous regimen unless there is a specific contraindication. Its only
common side effect is peripheral neuropathy which is more likely to occur
where there are pre-existing risk factors such as diabetes, alcohol dependence,
chronic renal failure, malnutrition and HIV infection. In these circumstances
pyridoxine 10 mg daily (or 20 mg daily if suitable product not available) should
be given prophylactically from the start of treatment. Other side effects such as
hepatitis and psychosis are rare.

Rifampicin, a rifamycin, is a key component of any antituberculous regimen.
Like isoniazid it should always be included unless there is a specific
contraindication. During the first two months (initial phase) of rifampicin
administration transient disturbance of liver function with elevated serum
transaminases is common but generally does not require interruption of
treatment. Occasionally more serious liver toxicity requires a change of
treatment particularly in those with preexisting liver disease (important: see
monitoring above). Rifampicin induces hepatic enzymes which accelerate the
metabolism of several drugs including oestrogens, corticosteroids, phenytoin,
sulphonylureas, and anti-coagulants. The effectiveness of oral contraceptives is
reduced and alternative family planning advice should be offered.

Pyrazinamide is a bactericidal drug only active against intracellular dividing
forms of Mycobactrium tuberculosis; it exerts its main effect only in the first two or
three months. It is particularly useful in tuberculoses meningitis because of
good meningeal penetration. It is not active against M. Bovis. Serious liver
toxicity may occasionally occur.

Ethambutol is included in a treatment regimen if isoniazid resistance is suspected,
it can be omitted if the risk of resistance is low.

Side effects of Ethambutol are largely confined to visual disturbances in the form
of loss of acuity, colour blindness, and restriction of visual fields. These toxic
effects are more common where excessive dosage is used or if the patients renal
function is impaired. Early discontinuation of the drug is almost always
followed by recovery of eyesight. Patients who cannot understand warnings
about visual side effects should, if possible, be given an alternative drug. In
particular, Ethambutol should be used with caution in children until they are at
least 5 years old and capable of reporting symptomatic visual changes
accurately.
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Rifabutin, ethionamide, cycloserine and capreomycin considered as a second-
line agent for use in multiple-drug regimens for the treatment of active
tuberculosis. Rifabutin is a broad-spectrum, semisynthetic rifamycin antibiotic,
similar to rifampicin. It is active against M.tuberculosis and is also used in the
treatment of infections with non-tuberculous mycobacteria. A high degree of
cross-resistance exists between rifampicin and rifabutin. Rifabutin is a less
potent hepatic enzyme inducer than rifampicin, and may be preferred in patients
on certain antiretroviral therapy, e.g. protease inhibitors.

Ethionamide although chemically related to isoniazid, cross-resistance does not
occur.It penetrates the CNS well and may be bacteriostatic or bactericidal,
depending on the concentration at the site of infection.

Cycloserine is bacteriostatic and is used in combination with other second-line
agents, as it does not share cross- resistance with other tuberculosis drugs.

Capreomycin

Powder for injection, 1 g/vial

Indications: treatment of tuberculosis in conjunction with at least one other
antituberculosis agent.

Cautions: renal insufficiency or pre-existing auditory impairment, elderly, use
with non-antituberculous drugs (i.e., aminoglycoside antibiotics).
Contraindications: hypersensitivity to capreomycin sulfate.

Drug interactions: aminoglycosides (e.g., Streptomycin).

Side effects: ototoxicity, tinnitus, nephrotoxicity, eosinophilia, acute tubular
necrosis, Bartter’s syndrome, hypersensitivity (urticaria, rash, fever),
hypokalemia, leukocytosis, pain, induration, and bleeding at injection site,
vertigo.

Dose and Administration: IM, LV

Adult: 1 g/day (not to exceed 20 mg/kg/day) for 60 - 120 days, followed by 1g
2 - 3 times/week.

Infant and Child: 15 - 30 mg/kg/day, up to 1g/day maximum

Storage: store at room temperature.
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Cycloserine

Capsule, 250 mg

Indications: in combination with other second- line drugs for treating
tuberculosis resistant to first- line agents.

Cautions: epilepsy, depression, severe anxiety, psychosis, severe renal
insufficiency, chronic alcoholism.

Drug interactions: alcohol, isoniazid, ethionamide and phenytoin.
Contraindications: hypersensitivity to cycloserine.

Side effects: cardiac arrhythmia, drowsiness, headache, dizziness, vertigo,
seizure, confusion, psychosis, paresis, coma, rash, vitamin B12 deficiency, folate
deficiency, liver enzymes increased, tremor.

Dose and Administration: Oral:

Adult: Initial: 250 mg every 12 hours for 14 days, then administer 500 mg to
1g/day in 2 divided doses for 18 - 24 months (maximum daily dose: 1 g).

Child: 10 - 20 mg/kg/day in 2 divided doses up to 1000 mg/day for 18 - 24
months.

Storage: store at room temperature.

Ethambutol

Tablet, 100mg, 400mg

Indications: tuberculosis, in combination with other drugs (see notes and tables
above)

Cautions: visual disturbances - ocular examination recommended before and
during treatment; reduce dose in renal impairment and monitor plasma
concentration: elderly; pregnancy; breastfeeding.

Contraindications: optic neuritis, poor vision, children under at least 6 years of
age.

Side effects: optic neuritis, red/green colour blindness, peripheral neuritis,
rarely rash, pruritus, uriticaria, and thrombocytopenia.

Dose and Administration:

Tuberculosis (initial phase of combination therapy; see notes and tables above):
Oral: Adult 15mg/kg daily or 30 mg/kg 3 times a week; Child 15mg/kg daily.
Storage: at room temperature, in a well-closed containers. Protect from light,
moisture, and excessive heat.

Ethionamide

Tablet, 250 mg

Indications: tuberculosis therapy in combination with other agents.

Cautions: depression, psychiatric illness, chronic alcoholism, epilepsy,
hypothyroidism, diabetes.

Drug interactions: isoniazide, cycloserine and terizidone.

Contraindications: hypersensitivity, severe hepatic disease.

Side effects: nausea, vomiting, anorexia, metallic taste, abdominal discomfort,
diarrhoea and weight loss, seizures, pellagra-like encephalopathy responsive to
niacin, acute psychosis, anxiety and depression, optic neuritis, and peripheral
neuropathy responsive to pyridoxine, hepatotoxicity.
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Dose and Administration: Oral:

Adult: 15 - 20 mg/kg/day as a single dose; Maximum 1 g/day.

Child: over 10 years, as for adults. Under 10 years, 10 mg/kg/day, increased
gradually to 15 mg/kg/day, up to 20 mg/kg/day (maximum 750mg daily).
Storage: store at room temperature.

Isoniazid

Tablet, 100mg, 300mg

Injection, 100mg/ml in 10ml ampoule

Indications: tuberculosis treatment, in combination with other drugs (see notes
and tables above); tuberculosis prophylaxis.

Cautions: hepatic impairment; renal impairment; slow acetylator status
(increased risk of side effects); epilepsy; history of psychosis; alcohol
dependence, malnutrition, diabetes mellitus, HIV infection (risk of peripheral
neuritis); pregnancy and breast-feeding; porphyria

Drug interactions: carbamazepine, ethosuximide, Phenytoin.
Contraindications: drug induced hepatic disease.

Side effects: nausea, vomiting, constipation, dry mouth; peripheral neuritis with
high doses (pyridoxine prophylaxis, see mnotes above), optic neuritis,
convulsions, psychotic episodes, vertigo; hypersensitivity reactions including
fever, erythemamultiforme, purpura; blood disorders including agranulocytosis,
haemolytic anaemia, aplastic anaemia; hepatitis (especially over age of 35
years); systemic lupus erythematosus- like syndrome, pellagra, hyperreflexia,
difficulty with micturation, hyperglycaemia, and gynaecomastia reported.

Dose and Administration:

Tuberculosis, treatment (combination therapy; see also notes and tables): Oral: Adult
and Child: 5Smg/kg (4-6 mg/kg) daily (maximum, 300 mg daily), or 10mg/kg 3
times weekly.

Tuberculosis, treatment in critically ill patients unable to take oral therapy (combination
therapy): IM: Adult: 200 - 300 mg as single daily dose; Child: 10 - 20 mg/kg
daily.

Tuberculosis, prophylaxis: Oral: Adult: 300mg daily for at least 6 months; child
5mg/kg daily for at least 6 months.

Note: - isoniazid should be taken on an empty stomach; if taken with food to
reduce gastrointestinal irritation, oral absorption and bioavailability may be
impaired.

Storage: at room temperature, in a well closed, light resistant containers.

Isoniazid +Ethambutol

Tablet, 150mg + 400mg

Indications: tuberculosis, in combination with other drugs (see notes and tables
above)

Cautions: see ethambutol and isoniazid

Drug interactions: see ethambutol and isoniazid

Contraindications: preparation not suitable for use in children; see ethambutol
and isoniazid.
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Side effects: see ethambutol and isoniazid

Dose and Administration:

Tuberculosis, continuation phase of 8-month regimen in place of thioacetazone with
isoniazid (see notes and tables): Oral: Adult: ethambutol hydrochloride 800mg
and isoniazide 300 mg daily.

Storage: at room temperature, in a well closed, light resistant container.

Pyrazinamide

Tablet, 500mg

Indication: tuberculosis, in combination with other drugs (see notes and tables
above)

Cautions: hepatic impairment (monitor hepatic function); renal impairment;
diabetes mellitus (monitor blood glucose - may change suddenly); increased uric
acid level in urine; breast-feeding.

Note: - Patients or their carers should be told how to recognize signs of liver
disorders and advised to discontinue treatment and seek immediate medical
attention if symptoms such as persistent nausea, Vomiting, malaise or jaundice
develop.

Drug interactions: uricosurics (probenecid, sulfinpyrazone)

Side effects: hepatotoxicity including fever, anorexia, hepatomegaly, jaundice,
liver failure; nausea, vomiting; arthralgia; gout; sideroblastic anaemia; urticaria;
skin flushing.

Contraindications: severe hepatic impairment; porphyria.

Dose and Administration:

Tuberculosis (initial phase of combination therapy,; see notes and tables above): Oral:
Adult and child 25-mg/kg daily or 35 mg/kg 3 times weekly.

Storage: at room temperature, in a well closed container.

Rifabutin

Capsule, 150 mg.

Indications: treatment of pulmonary tuberculosis in combination with other
agents. Prophylaxis of M. avium-intracellulare complex (MAC), treatment of non-
tuberculous mycobateria.

Cautions: severe hepatic or renal dysfunction.

Drug interactions: clarithromycin, azithromycin, ciprofloxacin, fluconazole,
isoniazid, indinavir, nelfinavir, ritonavir, nevirapine and efavirenz.
Contraindications: hypersensitivity to rifamycins.

Side effects: rash, gastrointestinal intolerance (nausea, vomiting, anorexia,
abdominal pain and diarrhea), headache, and hematological effects (leucopenia,
neutropenia, thrombocytopenia and anemia), hepatotoxicity. Hypersensitivity
reactions (flu-like syndrome, chest pain, eosinophilia, bronchospasm, shock) are
reported rarely.

Dose and Administration: Oral: Adult:

Tuberculosis, in combination with other antituberculosis agent: 300 - 450 mg daily.
Non- tuberculous mycobacteria treatment. 450 - 600 mg daily.

Non-tuberculous mycobacteria prophylaxis: 300 mg daily.
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Storage: store at a temperature not exceeding 40 °C.

Rifampicin

Capsule, 150mg, 300mg, 600mg

Syrup, 20mg/5ml

Powder for injection (sodium) 300mg, 600mg in vial

Indications: tuberculosis, in combination with other drugs (see notes and tables
above); leprosy.

Cautions: reduce dose in hepatic impairment, liver function tests and blood
counts required in liver disorders, elderly, and on prolonged therapy; renal
impairment (if dose above 600 mg daily); pregnancy; breastfeeding; porphyria,
discolour soft contact lenses.

Note: Advise patients on oral contraceptives to use additional means.
Resumption of rifampicin treatment after a long interval may cause serious
immonulogical reactions, resulting in renal impairment, haemolysis, or
thrombocytopenia. Discontinue permanently if serious adverse effects occur.
Patients or their carers should be told how to recognize signs of liver disorders
and advised to discontinue treatment and seek immediate medical attention if
symptoms such as persistent nausea, vomiting, malaise or jaundice develop.
Drug interactions: azathioprine, ciclosporin, contraceptives, dexamethasone,
fluconazole, fludrocortisone, glibenclamide, haloperidol, hydrocortisone,
indinavir, levonorgestrel, lopinavir, medroxyprogesterone, nelfinavir, nifedipine,
norethisterone, phenytoin, prednisolone, guanidine, saquinavir, verapamil,
warfarin.

Contraindications: hypersensitivity to rifamycins, jaundice.

Side effects: severe gastrointestinal disturbances including anorexia, nausea,
vomiting and diarrhea (antibiotic associated colitis reported); rashes, fever,
influenza-like syndrome and respiratory symptoms, collapse, shock, haemolytic
anaemia, acute renal failure, and thrombocytopenic purpura-more frequent with
intermittent therapy; alterations of liver function jaundice and potentially fatal
hepatitis (dose related; do not exceed maximum dose of 600 mg daily); stains
body fluid (urine, tears, saliva, and sputum) orange - red.

Dose and Administration:

Tuberculosis (combination therapy; see notes and tables above): Oral: Adult and Child
10mg/kg daily or 3 times weekly (maximum dose, 600mg daily)

Note: - take dose at least 30 minutes before a meal, as absorption is reduced
when taken with food.

Storage: below 40, in a tight, light - resistant container.

Rifampicin + Isoniazid

Tablet, 150mg + 100mg, 300mg + 150mg

Capsule, 150mg + 100mg

Indications: tuberculosis (see notes and tables above)

Cautions: preparation not suitable for use in children; see under rifampicin, and
isoniazid
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Drug interactions, Contraindications, Side effects; see under rifampicin, and
isoniazid

Dose and Administration:

Tuberculosis, 6 - month regimen (combination therapy; see notes and tables): Oral:
Adult: 10mg/kg (rifampicin) and 5Smg/kg (isoniazid) daily.

Tuberculosis, 6-month regimen (combination therapy, see notes and tables): Oral: Adult
10mg/kg (rifampicin) and 10mg/kg (isoniazid) 3 times a week.

Rifampicin + Isoniazid + Pyrazinamide

Tablet, 150mg + 75mg + 400mg

Indications: tuberculosis, in combination with other drugs (see notes and tables
above)

Cautions; Side effects, Drug interactions; see Rifampicin, Isoniazid, and
Pyrazinamide

Contraindications: preparations not suitable for use in children; see rifampicin,
isoniazid, and Pyrazinamide.

Dose and Administration:

Tuberculosis, initial phase of 6 - month treatment regimens (see notes and tables above):
Oral: Adult: rifampicin 10mg/kg, isoniazid 5mg/kg, and Pyrazinamide 25
mg/kg daily or rifampicin 10mg/kg, isoniazid 10mg/kg and Pyrazinamide
35mg/kg 3 times a week.

Rifampicin + Isoniazid + Pyrazinamide + Ethambutol

Tablet, 150mg + 75mg + 400mg + 275mg

Indications: tuberculosis (see notes and tables above)

Cautions, Side effects, Drug interactions, Contraindications; see rifampicin,
isoniazid, Pyrazinamide and Ethambutol.

Dose and Administration:

Tuberculosis, induction phase of 6-month regimen (see notes and tables above): Oral:
Adult: rifampicin 10mg/kg, isoniazid 5mg/kg, Pyrazinamide 25mg/kg, and
Ethambutol hydrochloride 15mg/kg daily.

Streptomycin Sulphate

Powder for injection, 1g, 5g bases in vial

Indications: tuberculosis, in combination with other drugs (see notes and tables
above)

Cautions: children - painful injection, avoid use if possible, renal impairment,
infants, and elderly (dosage adjustment), and monitor renal, auditory, and
vestibular function, and plasma streptomycin concentrations.

Drug interactions: alcuronium, ciclosporin, cisplatin, furosemide, neostigmine,
pyridostigmine, suxamethonium, and vecuronium.

Contraindications: hearing disorders; myasthenia gravis, pregnancy.

Side effects: vestibular and auditory damage; nephrotoxicity; hypersensitivity
reactions - withdraw treatment; paraesthesia of mouth, rarely,
hypomagnesaemia on prolonged therapy; antibiotic associated colitis; also
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nausea, vomiting, rash; rarely, haemolytic anaemia, aplastic anaemia,
agranulocytosis, thrombocytopenia; pain and abscess at injection site.

Dose and Administration:

Tuberculosis (initial phase of combination therapy; see notes and table above): deep IM
injection, Adult and child 15mg/kg daily or 3 times a week (patients over 60
years or those weighing less than 50kg may not tolerate doses above 500 -
750mg daily)

Storage: at room temperature protect from light.

Note: Reconstituted solutions may vary in colour from colourless to yellow and
may darken on exposure to light but potency is not affected for 48 hours at room
temperature and for up to 14 days when refrigerated.

7.1.4. Antileprotics

Leprosy (Hansen's disease) is a chronic disease caused by Mycobacterium leprae; it
affects the peripheral nervous system, the skin, and some other tissues. It is
transmitted from person to person when bacilli are shed from the nose and skin
lesions of infected patients, but most individuals are naturally immune, and
symptoms are suppressed. For treatment purposes patients may be classified as
having paucibacillary (PB) or multibacillary (MB) leprosy. The 2 forms may be
distinguished by skin smears, but facilities are not always available to process
them and their reliability is often doubtful.

Drugs recommended are dapsone, rifampicin and clofazimine.

A three - drug regimen is recommended for multibacillary leprosy (lepromatus,
borderline-lepromatous, and borderline leprosy) and a two - drug regimen for
paucibacillary leprosy (borderline tuberculoid, tuberculoid, and indeterminate).

Any patient with a positive skin smear should be treated with the multidrug
therapy regimen for MB leprosy. The regimen for PB leprosy should never be
given to a patient with MB leprosy. If diagnosis in a particular patient is not
possible the multi drug therapy regimen for MB leprosy must be used.

Multibacillary leprosy (3 - drug regimen)

Rifampicin 600mg once-monthly, supervised (450mg for adults weighing
less than 35kg)
Dapsone 100mg daily, self administered (50mg daily or 1 - 2 mg/kg

daily for adults weighing less than 35kg)
Clofazimine 300mg once - monthly, supervised, and 50mg daily (or 100mg
on alternate days), self-administered.

Multibacillary leprosy should be treated for at least 2 years. Treatment should be
continued unchanged during both type I (reversal) or type II (erythema
nodosum leprosum) reactions. During reversal reactions neuritic pain or
weakness can herald the rapid on set of permanent nerve damage. Treatment
with prednisolone (initially 40 - 60mg daily) should be instituted at once. Mild
type II reactions may respond to aspirin or chloroquine. Severe type II reactions
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may require corticosteroids; thalidomide is also useful in men and post
menopausal women who have become corticosteroid dependent, but it would be
used under specialist supervision and it should never be used in women of child
bearing potential (significant teratogenic risk). Increase doses of clofazimine
100mg 3 times daily for the first month with subsequent reductions, are also
useful but may take 4 - 6 weeks to attain full effect.

Paucibacillary leprosy (2 - drug regimen)
Rifampicin 600mg once - monthly, supervised (450mg for those weighing less
than 35kg)
Dapsone 100mg daily, self - administered (50mg daily or 1-2 mg/kg
daily for adults weighing less than 35kg)

Paucibacillary leprosy should be treated for 6 months. If treatment is
interrupted the regimen should be recommended where it was left off to
complete the full courses.

Neither the multibacillary nor the paucibacillary antileprosy regimen is sufficient
to treat tuberculosis.

Clofazimine

Capsule, 50mg, 100mg

Indications: multibacillary (MB) leprosy; type II lepra reactions.

Cautions: pre-existing gastrointestinal symptoms (reduce dose, increase dose
interval or discontinue if symptoms develop during treatment); liver and renal
impairment; pregnancy and breast-feeding; may discolour soft contact lenses.
Note: -Patients should be warned that Clofazimine might cause a reddish -
brown discolouration of skin, conjunctiva, tears, sputum, sweat, urine, and
faces.

Side effects: reversible discoloration of skin, hair, cornea, conjunctiva, tears,
sweat, sputum; symptoms including pain, nausea, vomiting and diarrhoea;
severe mucosal and submucosal oedema with prolonged treatment with high
doses - may be severe enough to cause sub acute small bowel obstruction.

Dose and Administration:

Leprosy, see notes above

Lepromatous lepra reactions, dosage increased to 300mg daily for max. of 3
months.

Dapsone

Tablet, 25mg, 50mg, 100mg

Injection, 20% in 50mi ampoule

Indications: paucibacillary (PB) and multibacillary (MB) leprosy (see notes
above)

Cautions: cardiac or pulmonary disease; anaemia (treat severe anaemia before
starting); G6PD deficiency (including breastfeeding affected infants); pregnancy;
breast-feeding; porphyria.
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Note: - on long term treatment patients and their carers should be told how to
recognize blood disorders and advised to seek immediate medical attention if
symptoms such as fever, sore throat, rash, mouth ulcers, purpura, bruising or
bleeding develop.

Drug interactions: rifamycins, amprenavir, and probenecid.
Contraindications: hypersensitivity to sulfones; severe anaemia.

Side effects: (dose-related and uncommon at doses used for leprosy),
haemolysis, methaemoglobinaemia, neuropathy, allergic dermatitis (rarely
including toxic epidermal necrolysis and Stevens-Johnson syndrome), anorexia,
nausea, vomiting, tachycardia, headache, insomnia, psychosis, hepatitis,
agranulocytosis; dapsone syndrome (rash with fever and eosinophilia)-
discontinue immediately (may progress to exfoliative dermatitis, hepatitis,
hypoalbuminaemia, psychosis and death)

Dose and Administration:

Leprosy: 1 - 2mg/kg daily, see notes above

Storage: at room temperature, in a well - closed, light - resistant containers.

Rifampicin

Capsule, 150mg, 300mg, and 600mg

Indications: Paucibacillary leprosy; multibacillary leprosy; tuberculosis (section
7.1.3)

Cautions, Drug interactions, Side effects, Contraindications; see under
section 7.1.3.

Dose and Administrations: see notes above.

7.2. Antifungals

Fungal infections may be classified as superficial, affecting only the skin, hair,
nail, or mucous membranes, or systemic, affecting the body as a whole; systemic
infections tend to occur more frequently in immunocompromised individuals
such as those with AIDS.

Drugs used in fungal infections:

Polyene antifungals - The polyene antifungals include amphotericin and Nystatin;
neither drug is absorbed when given by mouth. They are used for oral,
oropharyngeal, and perioral infections by local application in the mouth.
Nystatin is used principally for candida albicans infections of the skin and
mucous membranes, including esophageal and intestinal candidiasis.
Amphotericin B is active against most fungi and yeasts. It is the drug of choice
for most serious systemic mycotic infections.

Imidazole Antifungals, among the imidazole antifungal, Ketoconazole is better
absorbed by mouth than other imidazoles. It has been associated with fatal
hepatotoxicity; prescribers should weigh the potential benefits of ketoconazole
treatment against the risk of liver damage and should carefully monitor patients
both clinically and biochemically. It should not be used for superficial fungal
infections.
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Miconazole is grouped in imidazole antifungals. Miconazole can be used
locally for oral infections; it is also effective in intestinal infections. Systemic
absorption may follow use of miconazole oral gel and may result in significant
drug interactions.

Triazole Antifungals. Fluconazole is very well absorbed after oral administration.
It also achieves good penetration into the cerebrospinal fluid to treat fungal
meningitis. Itraconazole is indicated for mucocutaneous candidiasis and in
dermatomycoses unresponsive to conventional therapy. It is also used in the
treatment of histoplasmosis, blastomycosis and invasive aspergillosis.

Other Antifungals. Griseofulvin is effective for widespread or intractable
dermatophyte infections but has been superseded by newer antifungals,
particularly for nail infections. It is usually well tolerated and is licensed for use
in children. Duration of therapy is dependent on the site of the infection and
may be required for a number of months.

Flucytosine is a synthetic fluorinated pyrimidine with a narrow spectrum of
antifungal activity, particularly against cryptococcus and candida spp. In
susceptible fungi, it is converted to fluorouracil by cytosine deaminase.
Flucytosine is myelosuppressive and plasma concentrations above 75mcg/ml
are associated with myelotoxicity.

Amphotericin B

Powder for injection, 10mg, 50mg in vial

Lozenges, 10mg

Liposomal injection, 50mg in 15ml and 30ml vial

Indications: the drug of choice for most severe systemic mycoses such as
disseminated candidiasis, cryptococcosis, mucormycosis, histoplasmosis,
extracutaneous sporotrichosis and blastomycosis. Also used in leishmaniasis
(see section 7.4.3)

Cautions: when given parenterally, toxicity common (close supervision
necessary and test dose required); renal impairment; hepatic and renal function
test, blood counts, and plasma electrolyte monitoring required; corticosteroids
(avoid except to control reactions); pregnancy and breast-feeding; avoid rapid
infusion (risk of arrhythmias); see also interactions.

Drug interactions: cardiac glycosides, ciclosporin, corticosteroids, tacrolimus.
Contraindications: hypersensitivity to amphotericin.

Side effects: when given parenterally, anorexia, nausea and vomiting, diarrhea,
epigastric joint pain, anaemia; disturbances in renal function (including
arrhythmias), blood disorders, neurological disorders (including hearing loss,
diplopic, convulsions, peripheral neuropathy), abnormal liver function
(discontinue  treatment), rash, anaphylactoid reactions; pain and
thrombophlebitis at injection site.

Dose and Administration: Adult:

The dose and duration of therapy depend on the infecting organism. The daily
dose must not exceed 1.5mg/kg. The following have been suggested.
Extrapulmonary cryptococcosis: 1V infusion: 0.7 mg/kg/day for 4-8 weeks.
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Invasive candidiasis: IV infusion: 0.6 mg/kg/day; duration of therapy should be 2
weeks after resolution of clinical features and candidaemia, but longer courses
are recommended for neutropenic patients and endocarditis.

Candidaemia (in patients without neutropenia): 1V infusion: 0.5-0.6mg/kg/day until
at least 14 days after resolution of signs/last positive deep-site culture.
Mucormycosis or invasive aspergillosis: IV infusion: 1-1.5 mg/kg/day; total dose 2.5-
3g.

Lozenges: Suck 1, slowly, 4 times daily; up to 8 times daily in severe conditions.
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Fluconazole

Capsule/tablet, 50mg, 100mg, and 200mg

Suspension, 50mg /5ml, 200mg /5ml

IV infusion in sodium chloride 2mg/ml

Indications: vaginal and oropharyngeal candidiasis not responding to topical
therapy; oesophageal and systemic candidiasis; cryptococcal meningitis and
maintenance therapy to prevent relapse of cryptococcal disease in patients with
AIDS.

Cautions: renal or hepatic impairment.

Drug interactions: enzyme-inducing agents (e.g rifampicin),
hydrochlorthiazide, phenytoin, sulphonylureas, hypoglycemic agents,
cyclosporin, nortriptyline, and zidovudine, terfenadine, oral anticoagulants and
theophylline.

Contraindications: hypersensitivity to other azole antifungals.

Side effects : nausea, abdominal discomfort, diarrhoea, flatulence, headache,
rash (discontinue treatment or monitor closely if infection invasive or systemic);
less frequently dyspepsia, vomiting, taste disturbance, abnormalities of liver
enzymes, angioedema, dizziness, seizures, alopecia, pruritus, toxic epidermal
necrolysis, and Stevens Johnson syndrome reported, severe cutaneous reactions
in AIDS patients also reported.

Dose and Administration:

Adult: Vaginal candidiasis: Oral: 150mg as a single dose.

Oropharyngeal candidiasis: Oral: 50-100mg daily for 7-14 days.

Oesophageal candidiasis: Oral: 100-200mg daily for 14-28 days.

Systemic candidiasis: Oral or IV: 400mg daily.

Cryptococcal meningitis: Oral or IV: 400mg daily for 8-10 weeks, prevention of
relapse in patients with AIDS, 200mg daily.

Child: Oropharyngeal candidiasis: Oral or IV: 3-6 mg/kg on the first day, then 3
mg/kg/day.

Systemic candidiasis, cryptococcal meningitis: Oral or IV: 6-12mg/kg/day daily.
Prevention of fungal infections in immunocompromised patients following cytotoxic
chemotherapy or radiotherapy; 3-12 mg/kg/day, depending on extent and duration
of neutropenia.

Storage: store tablets and powder for oral suspension below 30°C. Reconstituted
suspension and fluconazole injection should be stored at 5°C - 30°C. Do not
freeze reconstituted suspension or intravenous infusion.

Flucytosine

1V infusion, 10 mg/ml

Solution for Injection, 2.5 g/ 250 ml

Capsule, 250mg, 500mg

Indications: adjunct to amphotericin B (or fluconazole) in cryptococcal
meningitis and in systemic candidosis.

Cautions: elderly, renal impairment, pregnancy and breast-feeding.

Drug interactions: amphotericin, cytarabine.

Contraindications: hypersensitivity to flucytosine.
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Side effects: rash, nausea, vomiting, diarrhea, alterations in liver function tests;
less frequently, confusion, hallucinations, convulsions, headache, sedation,
vertigo, blood disorders including leukopenia, potentially fatal
thrombocytopenia and aplastic anemia.

Dose and Administration:

Adult and Child:

Systemic candidosis and cryptococcosis: IV infusion: (over 20 - 40 minutes), 200
mg/kg daily in 4 divided doses, for usually no more than 7 days (at least 4
months in cryptococcal meningitis); extremely sensitive organisms, 100 - 150
mg/kg daily in 4 divided doses.
Systemic candidosis: initial treatment or after IV therapy, Oral: 50 - 150 mg/kg
daily in 4 divided doses.

Storage: store in airtight containers and protect from light. 1.V infusion should
be stored between 18 and 25 °C.

Griseofulvin

Tablet, 125mg, 250mg, 500mg

Suspension, 125mg / 5ml

Indications: dermatophyte infections of the skin, scalp, hair and nail where
topical therapy has failed or is inappropriate.

Cautions: rarely aggravation or precipitation of systemic lupus erythematosus;
breast-feeding; griseofulvin may impaired the ability to drive or operate
machinery, see also drug interaction.

Drug interactions: phenobarbitone, coumarin anticoagulants and oral
contraceptives, aspirin.

Contraindications: patients with porphyria and liver failure, lupus
erythematosus and related conditions, pregnancy (avoid pregnancy during and
for 1 month after treatment, men should not father children with in 6 months of
treatment)

Side effects: side effects are usually mild and transient and consist of headache,
skin rashes, dryness of the mouth an altered sensation of taste, and gastro-
intestinal disturbances; angioedema, erythemamultiforme, toxic epidermal
necrolysis, proteinuria, leucopoenia and other blood dyscrasias, candidaisis,
paraesthesia, photosensitization, and severe headache have been reported
occasionally. Depression, confusion, dizziness, insomnia, and fatigue.
Griseofulvin may precipitate or aggravate systemic lupus erythematosus.

Dose and Administration:

Adult: Oral: 500mg daily, in divided doses or as a single dose, in severe infection
dose may be doubled reducing when response occurs;

Child: 10mg/kg daily in divided doses or as a single dose.

Storage: at room temperature, in a tight container.

Itraconazol