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Nepalese National Formulary is prepared to provide unbiased information
on medicines used in the country. It has wide application at various levels of
healthcare providers and various levels of health institutions.

With the rapid development of science and technology, pharmaceutical
research, invention and innovation has resulted into availability of significant
treatment options worldwide. Since there are many new medicines added
in the therapeutics armory and many previously used molecules have been
found as inferior options or replaced by newer molecules in the clinical
experience, it is imperative to revise the current Nepalese National Formulary.
The formulary concept was conceived long before the adoption of National
List of Essential Medicines NLEM) in Nepal. The drug advisory committee
in 1982 first recommended for the preparation of National formulary
manuscript. Through a wide consultation between experts in various
therapeutic areas, first draft was prepared in 1996 followed by subsequent
edition on the draft the first edition of the formulary was issued in 1997. Then
after about 12 years, the second edition with inclusion of new medicines,
guidance on prescribing, adoption of INN, addition of appendix with NLEM,
ADR reporting form etc, was published in 2010.

Third edition

The third edition of the Nepalese National Formulary consists of three
sections containing guidelines on rational use of medicines, classified
notes of drugs and appendices respectively. The second section contains 19
chapters including drugs used in dentistry as entirely new addition. Each
chapter is dedicated to specific organ system. The chapter begins with
classification with list of drugs in alphabetical order. The major classes of
drugs are presented in white color against black background. Drug names
are presented in all-capital cases for better visualization. The description of
drug consists of dosage form and strength, indications, contraindications/
precautions, dosage schedule, adverse effects, drug and food interaction,
and patient information as applicable. The last section contains information
on drug interaction, National List of Essential Medicines, 2016 and adverse
drug reaction (ADR) reporting form.

The Formulary Committee appointed by the Ministry of Health steered the
development process and progress. The editorial committee comprising
of Dr. Sangha Ratna Bajracharya, Dr. Satish Deo and Mr. Navin Shrestha
prepared and organized the information. The first draft of the revised edition
was prepared in July 2017. Advisory meetings of experts were conducted on
several occasions, feedbacks were incorporated and a two days Consultation
Workshop held during the first week of December. Suggestions and inputs
were incorporated and tabled at the formulary committee meeting as the
third edition of the Nepalese National Formulary. I would like to extend my
heartfelt thanks to World Health Organization for supporting the entire
process of review and to all the contributors, whose scientific and technical
input was highly appreciable.
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Developed with the most current evidences and good practices, medical
practitioners, pharmacist, nurses and other health care professional can
benefit in aligning their day-to day practices for best clinical outcomes and
help promote rational use of medicines. | strongly feel that the outcome of
this herculean task needs wider distribution not only in print but also in the
form of electronic application in future for easy access and regular updates.
This edition is developed with significant new molecules and monographs
presented in style that suffice the clinicians' demand as well as scientific
information. However, inclusion of the newer drugs in the formulary does
not ensure its official registration with Department of Drug Administration.
It is expected that the formulary will be very helpful to medical practitioners
as a valuable resource on various aspects of medicines used in the country.

Narayan Prasad Dhakal
Director General
Department of Drug Administration
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Drugs used in Dental disorders
This chapter has been added
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1. Rational prescribing

In the context where a lot of potent medicines can exert harmful effects,
the decision as to whether a medicine is necessary or not is very important.
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. Rational prescribing means prescribing right medicine, to the
right patient, for the right indication, at the right time, in right amount, for
the right duration, its right documentation and providing right information
to the patient.

Rational prescribing gained more significance in terms of medical, socio-
economical and legal aspects. Increased number of drugs available has
incredibely complicated the choice of appropriate drugs for particular
indication. The irrational use of drugs may lead to overcrowding of ‘me
too’ drugs and increased cost of treatment. Bad prescribing habits lead to
ineffective and unsafe treatment, exacerbation or prolongation of illness,
distress or harm to the patient and higher cost.

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 and investigations.

2. Specify the therapeutic objective
Doctors must clearly state their therapeutic objectives based on the
pathophysiology underlying the clinical situation. The pathophysiology
determines the possible site of action of the drug and the maximum
therapeutic effect that can be achieved.

3. Select the therapeutic strategies
The selected strategy should be agreed with the patient. 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 their condition. Very often, health problems
can be resolved by a change in lifestyle or diet, use of physiotherapy or
exercise, provision of adequate psychological support, and other non-
pharmacological treatments; and instructions for such treatments must
be written, explained, and monitored in the same way.

b. Pharmacological treatment
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 the two fundamental principles for rational therapeutics.
Selecting the drug from the chosen group
The selection process must consider benefit, risk and cost of treatment.
This step is based on evidence about maximal clinical benefits of the
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2. Personal drug (P-drug)

drug for a given indication (efficacy) with the minimum production of
adverse effects (safety). In cost comparisons between drugs, the cost
of the total treatment and not only the unit cost of the drug must be
considered.

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.

. Prescription writing

As the prescription is the link between the prescriber, the pharmacist (or
dispenser), and the patient, it is vital to the successful management of
the presenting medical condition. This item is covered in more detail in a
following section (see Prescription writing).

. Giving information, instructions, and warnings

This step is important to ensure patient adherence and is covered in detail
in section “Adherence with drug treatment”.

. Monitoring treatment

Evaluation of the follow-up and the outcome of treatment assist for an
appropriate decision for stopping it (if the patient’s problem is solved)
or its reformulation when necessary. This step gives rise to important
information about the effects of drugs, contributing to the building up of
the body of knowledge of pharmacovigilance, which is needed to promote
the rational use of drugs.

Personal drugs (or P-drug) are the drugs you have chosen to prescribe
regularly, and with which you have become familiar. They are your priority
choice for given indications. Choice of P-drug will differ among prescribers
and any choice should be based on availability and cost of drugs, different
national formularies and essential drugs lists, medical culture, and individual
interpretation of information.

Steps in choosing a P-drug

1.

2.

o G &

Define the diagnosis

A definite diagnosis is essential to begin choosing a P-drug.

Specify the therapeutic objective

Depending on the pathophysiology of disease, the therapeutic objective
should be well defined, i.e. for which pathological change you would like
to modify with the drug you are about to choose.

. Make an inventory of effective groups of drugs

Management of a disease condition can be non-pharmacological

. Choose an effective group according to criteria
. Choose a P-drug from the P-group
. Conclude with an active ingredient, dosage form and dosage schedule
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3. Drug combinations - how rational are they?

Fixed-dose combination products are acceptable only when the dose of
each ingredient meets the requirement of a defined population group and
when the combination provides a proven advantage over single compound
administered separately in therapeutic effect, safety or compliance.

Fixed-dose combinations are only acceptable if the following criteria are met:

1. Clinical documentation justifies the concomitant use of more than one
drug.

2. The therapeutic effect is greater than the sum of the effect of each.

3. The cost of the combination product is less compared to the sum of the
individual products.

4. Compliance is improved.

5. Sufficient drug ratios are provided to allow dosage adjustment satisfactory
for the majority of the population.

Examples of useful drug combinations in Nepal’s National List of Essential
Medicines, 2016 are as follows:

e Amoxicillin + clavulanic acid (anti-bacterial)
Artemether + lumefantrine (antimalarial)

Benzoic acid + salicylic acid (for external use)
Ethambutol + isoniazid (anti-tubercular)

Ethambutol + rifampicin + isoniazid (anti-tubercular)
Ethambutol + rifampicin + isoniazid + pyrazinamide (anti-tubercular)
Ichthammol + glycerine (ear drop)

Isoniazid + rifampicin (anti-tubercular)

Isoniazid + rifampicin + pyrazinamide (anti-tubercular)
Ethinylestradiol+ levonorgestrel (oral contraceptive)
Ethinylestradiol + norethisterone (oral contraceptive)
Ferrous sulfate + folic acid (anti-anaemic)

Lopinavir + ritonavir (anti-viral)

Levodopa + carbidopa (Parkinson’s disease)

Lidocaine + epinephrine (local anaesthetic)
Mifepristone + misoprostol

Saquinavir + ritonavir (anti-viral)

Sulfadoxine + pyrimethamine (anti-malarial)
Sulfamethoxazole + trimethoprim (anti-bacterial)
Zidovudine + Lamivudine + Nevirapine (anti-retrovirals)

4. Prescription writing

A prescription is an instruction from a prescriber to a dispenser. The
prescriber is not always a doctor but can be a paramedical worker, such
as health assistant and community health workers (with restrictions). The
dispenser is not always a pharmacist, but can be a pharmacy technician, an
assistant, or a layperson. Thus, it is essential that following guidelines, which
are not exclusive, for prescription writing be followed:

1. Prescriptions should be written legibly in ink and should be dated. The

local language is preferred.
2. The prescriber’s name, address and telephone number so that s/he can be
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contacted if necessary.

3. The patient’s full name, age, sex and address. If required, patient’s body
weight should also be mentioned.

* Mentioning age is especially important for children under 12 years of
age. Body weight is important when medicine doses are to be adjusted
accordingly and body weight is expected to change during therapy.

4. The name, form, strength, frequency of the drugs and duration of the
therapy should be clearly stated.

* International Non-proprietary name or generic names should be
used unless prescriber desires a specific brand name formulation for
justifiable reasons.

e Strengths of the formulation should be mentioned in standard
(International System, SI) units.

* Whole numbers should be used (500 mg instead of 0.5g, 500
micrograms instead of 0.5 mg).

 For oral liquid preparations especially those for children, the dose
should preferably be stated in terms of 5 ml spoonfuls.

* Confusing abbreviations (mcg, U) and unnecessary decimals (1.00)
should be avoided. When decimals are unavoidable, a zero should be
written in front of the decimal points when there is no other figure e.g.
0.5ml.

e The route of administration and specific guidelines such as “whenever
pain is severe” or “before” or “after meals” or “not to exceed twelve
tablets a day” must be clearly stated.

 0ld Latin phrases should be avoided. To lessen the chance of error in
giving medicines, it is very important that the frequency and time of
giving drugs should be clearly stated in easily understandable terms,
which may mean writing these instructions in the language which even
the patient can read and understand.

5. Finally, the prescription should be signed by the prescriber and his/her
registration number should be written at the bottom of the prescription.

5. Adherence with drug treatment

Adherence of the patient with the treatment plan is an important determinant
of success of the treatment.

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.

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
good prescribing, failure to adhere to treatment is common.

Reasons for non-compliance may be related to the patient, the disease, the
doctor, the prescription, the pharmacist or the health system and can often
be avoided.

Patients’ perceptions of the risk and severity of adverse drug reactions may
differ from those of the health-care provider and may affect adherence.
Low-cost strategies for improving adherence increase effectiveness of health
interventions and reduce costs. Such strategies must be tailored to the
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individual patient. Health-care providers should be familiar with techniques

for improving adherence and they should employ systems to assess

adherence and to determine what influences it.

* Patient factors
Ingeneral, women tend to be more adherent than men, younger patientsand
the very elderly are less adherent, and people living alone are less adherent
than those with partners or spouses. Specific education interventions
have been shown to improve adherence. Patient disadvantages such as
illiteracy, poor eyesight, or cultural attitudes (for example, preference for
traditional or alternative medicines and suspicion of modern medicine)
may be very important in some individuals or societies, as may economic
factors. Such limitations or attitudes need to be discussed and taken into
account.

* Disease factors
Conditions with a known worse prognosis (for example, cancer) or painful
conditions (for example, rheumatoid arthritis) elicit better adherence than
asymptomatic “perceived as benign” conditions such as hypertension.

¢ Clinician
Treating clinician/physician may cause poor adherence in many ways -
by failing to inspire confidence in the treatment offered, by giving too
little or no explanation, by thoughtlessly prescribing too many medicines,
by making errors in prescribing, or by their overall attitude towards the
patient.

* The doctor-patient interaction
There is considerable evidence that the quality of the doctor-patient
interaction is crucial to concordance. “Satisfaction with the interview”
is one of the best predictors of good adherence. Patients are often
well informed and expect a greater say in their health care. If they are
in doubt or dissatisfied, they may turn to alternative options, including
“complementary medicine”. There is no doubt that the word “doctor” has a
powerful effect on inspiring confidence and perhaps contributing directly
to the healing process.

* Prescription factors
Many aspects of the prescription may lead to non-adherence (non-
compliance). It may be illegible or inaccurate; it may not be refilled as
intended or instructed for a chronic disease. Also, the prescription may
be too complex; the greater the number of different medicines, the poorer
the adherence. Multiple doses also decrease adherence, especially if more
than two doses per day are given. Not surprisingly, adverse effects like
drowsiness, impotence, or nausea reduce adherence and patients may not
admit to the problem.

* Pharmacist
The pharmacist's manner and professionalism, may have a positive
influence on adherence, or a negative one, raising suspicions or concerns.
This has been reported in relation to generic drugs when substituted for
brand-name drugs. Pharmacist information and advice can be a valuable
reinforcement, as long as it agrees with the doctor’s advice.

* The health-care system
The health-care system may be the biggest factor to adherence. Long
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waiting times, uncaring staff, an uncomfortable environment, and
unreliable drug supplies, are all common problems in many settings, and
have a major impact on adherence. An important problem is the distance
from and the accessibility to the clinic. Some studies have confirmed the
obvious, that patients furthest from the clinic are least likely to adhere to
treatment in the long term.

Recommendations

* Review the prescription to make sure it is correct.

* Spend time explaining the health problem and the reason for the drug.

* Establish good rapport with the patient.

* Explore problems, for example, difficulty with reading the label or getting
the prescription filled.

 Encourage patients to bring their medication to the clinic, so that tablet
counts can be done to monitor compliance.

* Encourage patients to learn the names of their medicines, and review their
regimen with them. Write notes for them.

* Keep treatment regimens simple.

e Communicate with other health-care professionals to develop a team
approach and to collaborate on helping and advising the patient.

* Involve the partner or another family member.

* Listen to the patient.

6. General guidance

Medicine should be prescribed only when necessary after taking into
account the risk/benefit ratio. Majority of drugs besides their therapeutic
benefits have side-effects and some even have toxic effects. Some of these
may be dose-related and preventable, but others may appear at doses which
are necessary for the required therapeutic effect. In such conditions the
prescriber will have to make a decision as to whether the benefit obtained
from the use of the drug justifies the risk involved. It is particularly important
during pregnancy. It is also known that many clinical symptoms are caused
by self-limiting illnesses which will pass even without treatment. Use of drug
such as potent antibiotics for fairly trivial condition is not justified.

What is a medicine?

A medicine has been defined by National Medicine Policy, Nepal as “Any
substance which is intended to be used in human beings or animals and
birds for diagnosis, treatment, mitigation and prevention of diseases or for
promotion of health or for the destruction of micro-organisms which have
caused diseases or to affect the physical structure or function of the body”.

National list of essential drugs

Essential drugs are those that satisfy the priority health care needs of the
population. They should therefore be available at all times in adequate
amounts and in appropriate dosage forms, with assured quality and
adequate information, and at a price the individual and the community can
afford. WHO has provided a model list of essential drugs, which is revised
periodically. National List of Essential Drugs for Nepal was prepared in 1986
based on WHO model list of essential drugs and considering other factors
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such as the pattern of prevalent diseases; the treatment facilities; the
training and experience of the available personnel; the genetic, demographic
and environmental factors. First revision of the list was done in 1992, second
revision in 1997, third revision in 2002, fourth revision in 2010 and fifth
revision in 2016. The National List of Essential Medicines, fifth revision 2016
contains 409 medicines. The list also contains complementary drugs which
are for treating rare disorders, drugs with special pharmacological properties
and alternative drugs when there is no response to the main essential drug
or when the latter cannot be administered for any reason.

The National Medicine Policy aims at ensuring the availability of safe,
effective, standard and quality drugs at affordable price, in quantity sufficient
to cover the need of every corner of the country. This will be possible by
implementation of the concept of essential medicines, following standard
treatment schedule at various levels of health institutions, managing
procurement, distribution, quality assurance of essential medicines.

Medicine names

1. Non-proprietary names
Non-proprietary or generic names should be used in prescribing as this
will enable any suitable product to be dispensed, thus saving time and
expense.

2. Proprietary names
Brand names are applied only to products marketed by owners of the
trademarks. A single drug may have several brand names which might
cause confusion to prescribers and patients alike. It adds to the cost of
treatment, as brand names are more expensive.

Dose

It is the amount of medicine that is supposed to be administered at once. The
dose stated is intended for general guidance and represent, unless otherwise
stated, the usual range of doses suitable for adult use.

Dilutions

When it is necessary to prescribe fractional doses, liquid preparation for oral
use should be diluted with suitable vehicle to make a dose volume of 5 ml
or multiple of this, uneless otherwise directed. Diluted preparations are less
stable than the original preparation and dilution should be performed at the
time of dispensing. Directions must be given on the suitable length of time
the preparation can be kept with retained potency.

Strength and quantity

The strength or quantity to be contained in capsules, tablets etc. should be

stated by the prescriber.

If the pharmacist receives an incomplete prescription for a systemically

administered preparation the under-mentioned procedures should apply:

a. An attempt must be made to contact the prescriber and ascertain the
intention.

b. If the prescriber can be contacted, details of quantity, strength and dose
should be inserted by the prescriber on the incomplete prescription.

c. If the prescriber has been contacted but it is not possible to obtain a
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written intention regarding the incomplete prescription, the pharmacist
may write on the form “prescriber contacted” and add the necessary
details. This endorsement should be initialed and dated by the pharmacist.

d. If the prescriber cannot be contacted and the pharmacist is qualified
enough to make a professional judgement, a small quantity of the
preparation, sufficient for 1-2 days may be dispensed and the patient
asked to contact the prescriber for further action. When prepacked
preparations are prescribed, the smallest pack should be dispensed. If the
pharmacist has any doubt, an incomplete prescription must be referred
back to the prescriber.

Advice to patients

Prescribers should advise patients if treatment is likely to affect their ability
to drive motor vehicles, e.g., sedatives and antihistamines and the effect
of alcohol on such drugs. When handling chemical or biological materials,
particular attention must be given to the possibility of allergy, fits, explosion,
radiation or poisoning. Patient must be warned to keep all medicines out of
reach of children and poisons should be locked.

Labelling of containers

Name of patient, medicine, its preparations, strength and frequency/timing
should be clearly labelled. If the prescriber desires that the description of the
preparation be written, e.g. “sedative tablets”, it should appear on the label.

7. Controlled drugs and drug dependence

Medicines classified as Group Ka as per Drug Standard Rules, 2035 have
high abuse potential and should be dispensed only after presentation of legal
prescription (prescription written by a registered practitioner, registration
number mentioned, dated) as well as in presence of a registered pharmacist.
Medicine having high addiction potential are diamorphine (heroin), morphine,
and the synthetic opiates. The likelihood, that the dose will be increased is
considerable, physical dependence is common and the withdrawal syndrome
may be severe.

Prescriptions ordering controlled drugs must be signed and dated by the
prescriber, and the prescriber's address specified. The prescription must
always be in the prescriber's own handwriting in ink or otherwise so that it
cannot be effaced. It should contain the following information:

1. The name and address of the patient.

2. The medicine name, dose/strength and formulation.

3. The total quantity of the preparation or the number of dose units.

Dependence and misuse
The prevalence of drug dependence and misuse is a cause for concern to
patient’s family, social workers, police as well as to the prescribers.

The prescriber has three main responsibilities:

1. To prescribe medicines rationally. Prescriber should be careful about the
indication, dose prescribed should be minimal and for minimal duration.

2. To see that the patient does not gradually increase the dose of the
prescribed medicine by himself (without indication). This tendency is seen
especially with hypnotics and anxiolytics. A minimal amount for minimum
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duration should be prescribed, at least for the first prescription.
3. To avoid being used as an unwitting source or supply for addicts.

8. Adverse drug reactions (ADR)

Any drug may produce unwanted or unexpected adverse reactions. ADRs are
defined as an appreciably harmful or unpleasant reaction, resulting from an
intervention related to the use of a medicinal product, which predicts hazard
from future administration and warrants prevention or specific treatment, or
alteration of the dosage regimen, or withdrawal of the product.

ADRs can be classified and has characteristics as shown in the table below:

Table 1.1: Classification of ADRs

Type Mechanism Examples

A |Augmented, dose * Postural hypotension with antihypertensives
related, Predictable | HypoEchaemia with oral hypoglycaemics
* Hypokalemia with diuretics
* Antibiotic induced rash
* Phenytoin induced Steven-Johnson Syndrome

B |Bizzare, idiosyncratic,
not dose related,

Non-predictable Toxic Epidermal Necrolysis
C | Chronic/continuous, |* Analgesic Nephropathy
time related  Dyskinesia with Levodopa
D |Delayed * Thalidomide induced phocomelia

Vaginal cancer due to diethylstilbestrol

E |End of treatment * Adrenocortical insufficiency due to abrupt
corticosteroid withdrawal

* Opioid withdrawal causing withdrawal
syndrome

 Insomnia due to abrupt benzodiazepam
withdrawal

Major factors predisposing to adverse effects

Factors which predispose to adverse drug reactions are overdose, error
during dose adjustments or relative overdose due to age or disease. The
detection and recording of these reactions, known as pharmacovigilance,
is of vital importance. Prescribers are urged to help by reporting adverse
reactions to the ADR Regional Centres or Department of Drug Administration
(Appendix 11). Prescribers should be particularly alert when drugs are given
to the elderly, children or pregnant women.

Prevention of adverse reactions

1. Never use a drug without good indication. If the patient is pregnant, do
not use a drug unless the need for it is imperative.

2. Ask the history of previous reactions, allergy or idiosyncrasy to drugs.

3. Ask if the patient is taking other drugs. Drug interactions may occur.

4. Make suitable dose adjustments for the elderly and for patients with
hepatic or renal disease. Pharmacogenetic factors may also be responsible
for variation in metabolism of drugs, e.g. isoniazid and tricyclic
antidepressants.

5. Prescribe as few drug as possible, use drugs with which you are familiar
and give clear instruction so as not to be misunderstood.

6. Use a new drug cautiously and if serious reactions are expected, warn the
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patient.

9. Drug interactions

Two or more drugs given at the same time may interact with each other. The
interaction may be synergism (additive or potentiation) or antagonism of one
drug by another, or occasionally some other effect.

Drug interactions may be pharmacodynamic or pharmacokinetic.

Pharmacodynamic interactions occur between drugs which have similar
or antagonistic pharmacological effects. They are usually predictable from
knowledge of the pharmacology of the interacting drugs and an interaction
occurring with one drug is likely to occur with a related drug.

Pharmacokinetic interactions occur when one drug increases or reduces
the amount of another drug available to produce its pharmacological
action. An interaction occurring with one drug cannot be assumed to occur
with a related drug unless their pharmacokinetic properties are similar.
Drug interaction in some of the patients on a combination of drugs have
potential for harmful effects. A known interaction will not necessarily occur
to the same extent in all patients. Drugs with a narrow therapeutic index
(such as phenytoin) and drugs which require careful dose control (such as
anticoagulants, antihypertensives or antidiabetics) are most often involved
in drug interaction. Patients at increased risk from drug interactions include
the elderly and those with impaired renal or liver function.

For more detailed account see Appendix - I.

10. Prescribing in pregnancy

If possible, counselling of women before a planned pregnancy should be
carried out, including discussion of risks associated with specific therapeutic
agents, traditional medicines, and abuse of substances such as nicotine and
alcohol. Folic acid supplements should be given during pregnancy planning
because periconceptual use of folic acid reduces neural tube defects.

Drugs should be prescribed in pregnancy only if the expected benefits to the
mother are thought to be greater than the risk to the fetus. All drugs should
be avoided if possible during the first trimester. Drugs which have been used
extensively in pregnancy and appear to be usually safe should be prescribed
in preference to new or untried drugs and the smallest effective dose should
be used. Well known single component drugs should usually be preferred to
multi-component drugs.

Pregnancy risk categories

In 1979, the FDA established five letter risk categories - A, B, C, D and X
- to indicate the potential of a drug to cause birth defects if used during
pregnancy. The categories were determined by assessing the reliability of
documentation and the risk to benefit ratio. These categories did not take
into account any risks from pharmaceutical agents or their metabolites in
breast milk. In the drug product label, this information was found in the
section “Use in Specific Populations”.
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The former pregnancy categories, which still may be found in some package
inserts, were as follows:
1. Category A
* Adequate and well-controlled studies have failed to demonstrate a
risk to the fetus in the first trimester of pregnancy (and there is no
evidence of risk in later trimesters).
» Example drugs or substances: levothyroxine, folic acid, liothyronine
2. Category B
 Animal reproduction studies have failed to demonstrate a risk to
the fetus and there are no adequate and well-controlled studies in
pregnant women.
* Examples: metformin, hydrochlorothiazide, cyclobenzaprine,
amoxicillin, pantoprazole
3. Category C
 Animal reproduction studies have shown an adverse effect on
the fetus and there are no adequate and well-controlled studies
in humans, but potential benefits may warrant use of the drug in
pregnant women despite potential risks.
e Example drugs: tramadol, gabapentin, amlodipine, trazodone
4, Category D
* There is positive evidence of human fetal risk based on adverse
reaction data from investigational or marketing experience or studies
in humans, but potential benefits may warrant use of the drug in
pregnant women despite potential risks.
e Example drugs: lisinopril, alprazolam, losartan, clonazepam, lorazepam
5. Category X
* Studies in animals or humans have demonstrated fetal abnormalities
and/or there is positive evidence of human fetal risk based on adverse
reaction data from investigational or marketing experience, and the
risks involved in use of the drug in pregnant women clearly outweigh
potential benefits.
e Example drugs: atorvastatin, simvastatin, warfarin, methotrexate,
finasteride

The following table lists drugs which may have harmful effects in pregnancy
and indicates the trimester of risk. It is based on human data but information
on animal studies has been included for some drugs when its omission might
be misleading.

Absence of a medicine from the list does not imply safety

Table 1.2 : Pregnancy risk categories of drugs

Medicine Comment Cat.
Abacavir Toxicity in animal studies; C
Acetazolamide |Not used to treat h)g)ertension in pregnancy C

First trimester: Avoid (toxicity in animal studies)
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Medicine Comment Cat.
Acetylsalicylic | Third trimester: Impaired platelet function and risk of | C*
acid haemorrhage; delayed onset and increased duration
of labour with increased blood loss; avoid analgesic
doses if possible in last few weeks (low doses probably
not harmful); with high doses, closure of fetal ductus
arteriosus in utero and possibly persistent pulmonary
hypertension in the newborn; kernicterus in jaundiced
neonates
*D in 3 trimeste
Aciclovir Not known to be harmful; limited absorption from B
topical preparations
Albendazole First trimester: avoid in nematode infections C
Alcohol First and second trimesters: Regular dai(ljy drinking is C
teratogenic (fetal alcohol syndrome) and may cause
growth retardation; Third trimester: Withdrawal may
occur in babies of alcoholic mothers
Allopurinol Toxicity not reported; use only if no safer alternative C
and disease carries risk for mother or child
Amiloride Not used to treat hypertension in pregnancy B
Amitriptyline Manufacturer advises avoid unless essential, C
particularly during first and third trimesters
Amlodipine No information on use in humans; risk to fetus should | C
be balanced against risk of uncontrolled maternal
hypertension
Amoxicillin Not known to be harmful B
Amoxicillin + See Amoxicillin B
clavulanic acid
Amphotericin B | Not known to be harmful but use only if potential B
benefit outweighs risk
Ampicillin Not known to be harmful B
Artemether First trimester: Avoid X
Artesunate First trimester: Avoid C
Asparaginase | Avoid C
Atenolol May cause intrauterine growth restriction, neonatal D
hypoglycaemia, and bradycardia; risk greater in severe
hypertension
Atropine Not known to be harmful C
Azathioprine Transplant patients should not discontinue azathioprine| D
on becoming pregnant; use in pregnancy should
be carefully supervised; there is no evidence that
azathiogrine is teratogenic but premature birth and
low birth weight and spontaneous abortion reported
following maternal or paternal exposure
Azithromycin | Limited information available; use only if adequate B
alternatives not available
Beclometasone B_elr(leﬂt of treatment, for example in asthma, outweighs | C
ris
Benzathine Not known to be harmful B
penicillin
Benzyl penicillin | Not known to be harmful B
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Medicine Comment Cat.
Betamethasone Belr:eﬁt of treatment, for example in asthma, outweighs | C
ris
Bleomycin Avoid (teratogenic and carcinogenic in animal studies); | D
Bupivacaine Third trimester: With large doses, neonatal ¢
respiratory depression, hypotonia, and bradycardia
after paracervical or epidural block; lower doses of
bupivacaine for intrathecal use during late pregnancy
Calcium Manufacturer advises use only if potential benefit C
outweighs risk
Carbamazepine |First trimester: Risk of teratogenesis including increased | D
risk of neural tube defects; risk of terato§enicity greater
if more than one antiepileptic used; Third trimester: Ma
Bossibly cause vitamin K deﬁciencgand risk of neonata
leeding; if vitamin K not given at birth, neonate should
be monitored closely for signs of bleeding
Cefazolin Not known to be harmful B
Cefixime Not known to be harmful B
Ceftazidime Not known to be harmful B
Ceftriaxone Not known to be harmful B
Chlorambucil | Avoid; use effective contraception during administration| D
to men or women
Chloramphenicol| Third trimester: Neonatal “grey” syndrome C
Chloroquine First and third trimesters: Benefit of prophylaxis and C
treatment in malaria outweighs risk
Chlorpheni- No evidence of teratogenicity C
ramine
Chlorpromazine |Third trimester: Extrapyramidal effects in neonate C
occasionally reported or withdrawal symptoms after
delivery
Ciclosporin Only few studies available; but it does not appear to be | C
any more harmful than azathioprine; use in pregnancy
should be supervised in specialist units, take into
consideration alcohol content of various cyclosporine
formulations
Ciprofloxacin | Avoid (arthropathy in animal studies); safer alternatives
available
Cisplatin Avoid (teratogenic and toxic in animal studies); D
Clindamycin Not known to be harmful B
Clomifene Possible effects on fetal development X
Clomipramine | Manufacturer advises avoid unless essential, C
particularly during first and third trimesters
Cloxacillin Not known to be harmful B
Codeine Third trimester: Depresses neonatal respiration; C
withdrawal effects in neonates of dependent mothers;
gastric stasis and risk of inhalation pneumonia in
mother during labour
Contraceptives, |Avoid; risk of developmental defects in sex organsand | X
Oral also non-genital malformations
Cyclophospha- | Avoid; use effective contraception during and for at D
mide least 3 months after administration to men or women;
Cytarabine Avoid (teratogenic in animal studies) D
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Medicine Comment Cat.
Dacarbazine Avoid (carcinogenic and teratogenic in animal studies); | C
use effective contraception during and for at least 6
months after administration to men or women
Dactinomycin | Avoid (teratogenic in animal studies) D
Dapsone Third trimester: Neonatal haemolysis and C
methaemoglobinaemia; folic acid, 5 mg daily, should be
given to mother
Daunorubicin | Avoid (teratogenic and carcinogenic in animal studies) | D
Deferoxamine | Teratogenic in animal studies; manufacturer advises use| C
only if potential benefit outweighs risk
Dexamethasone | Benefit of treatment, for example in asthma, C
outweighs risk; risk of intrauterine growth retardation
on prolonged or repeated systemic treatment;
corticosteroid cover required by mother during labour;
monitor closely if fluid retention
Diazepam Avoid regular use (risk of neonatal withdrawal D
symptoms); use only if clear indication such as seizure
control (high doses during late pregnancy or labour may
cause neonatal hypothermia, hypotonia, and respiratory
depression)
Didanosine Avoid if possible in first trimester; increased risk of lactiq B
acidosis and hepatic steatosis;
Diethyl- Avoid: Delay treatment until after delivery X
carbamazine
Digoxin May need dosage adjustment C
Diloxanide Defer treatment until after first trimester
Doxorubicin Avoid (teratogenic and toxic in animal studies); with D
liposomal product use effective contraception during
and for at least 6 months after administration to men
or women
Doxycycline First trimester: Effects on skeletal development in D
animal studies
Second and third trimesters: Dental discoloration;
maternal hepatotoxicity with large doses
Efavirenz Avoid (potential teratogenic effects) D
Eflornithine Avoid C
Emtricitabine No information available; use only if essential B
Enalapril Avoid; may adversely affect fetal and neonatal blood C,
pressure control and renal function; also possible skull | D*
defects and oligohydramnios; toxicity in animal studies
*C in 1 trimester; D in 2"¢ and 3" trimester|
Ephedrine Increased fetal heart rate reported with parenteral C
ephedrine; potential; metabolic acidosis (umbilical
artery pH of <7.2 in newborns at delivery with maternal
ephedrine exposure)
Ergocalciferol Higfh doses teratogenic in animals but therapeutic doses| C
unlikely to be harmful
Erythromycin Not known to be harmful B
Estradiol Avoid - risk of developmental and psycho-sexual defects| X
cypionate
Ethambutol Not known to be harmful B
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Medicine Comment Cat.
Ethinylestradiol |Avoid - risk of developmental and psycho-sexual defects| X
Ethosuximide  |First trimester: May possibly be teratogenic; risk of C
teraéogenicity greater if more than one antiepileptic
use
Etoposide Avoid (teratogenic in animal studies) D
Fluconazole Avoid (multiple congenital abnormalities reported with | D*
long-term high doses)
*for indications other than vaginal candidiasis|
Flucytosine Teratogenic in animal studies; manufacturer advises use| C
only if potential benefit outweighs risk
Fluorouracil Avoid (teratogenic) D
Fluoxetine Use only if potential benefit outweighs risk; risk of C
neonatal withdrawal, potential risk of persistent
pulmonary hypertension in the newborn.
Fluphenazine | Third trimester: Extrapyramidal effects in neonate C
occasionally reported
Furosemide Not used to treat hypertension in pregnancy C
Gentamicin Second and third trimesters: Auditory or vestibular D
nerve damage; risk probably very small with gentamicin,
but avoid unless essential (if given, serum gentamicin
concentration monitoring essential)
Glibenclamide/ |Third trimester: Neonatal hypoglycaemia; insulin is C
Glyburide normally substituted in all diabetics; if oral drugs are
used, therapy should be stopped at least 2 days before
delivery
Griseofulvin Avoid (fetotoxicity and teratogenicity in animals); X
use effective contraception during and for at least 1
month after administration (important: effectiveness
of oral contraceptives reduced; also men should avoid
fathering a child during and for at least 6 months after
administration
Haloperidol Third trimester: Extrapyramidal effects in neonate C
occasionally reported
Halothane Third trimester: Depresses neonatal respiration C
Heparin Maternal osteoporosis has been reported after C
prolonged use; multidose vials may contain benzyl
alcohol: some manufacturers advise avoid
Hydralazine Avoid during first and second trimesters; no reports of | C
serious harm following use in third trimester
Hydrochloro- [ Not used to treat hypertension in pregnancy B
thiazide Third trimester: May cause neonatal thrombocytopenia
Hydrocortisone | Benefit of treatment, for example in asthma, C
outweighs risk; risk of intrauterine growth retardation
on prolonged or repeated systemic treatment;
corticosteroid cover required by mother during labour;
monitor closely if fluid retention
Ibuprofen Avoid unless potential benefit outweighs risk Third c*

trimester: With regular use closure of fetal ductus
arteriosus in utero and possibly persistent pulmonary
hypertension in the newborn; delayed onset and
increased duration of labour

* Not recommended during 3" trimeste
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Medicine Comment Cat.
Imipenem + Use only if potential benefit outweighs risk (toxicity in | C
cilastatin animal studies)
Indinavir Avoid if possible in first trimester; theoretical risk of ¢
hyperbilirubinaemia and renal stones in neonates if
used at term
Insulin Insulin requirements should be assessed frequently by | B
an experienced diabetes clinician
lodine Second and third trimesters: Neonatal goitre and D
hypothyroidism
Ipratropium Not known to be harmful B
bromide
Isoniazid Not known to be harmful C
Ivermectin Delay treatment until after delivery C
Ketamine Third trimester: Depresses neonatal respiration C
Lamivudine Avoid if possible in first trimester; benefit of treatment | C
considered to outweigh risk in second and third
trimesters;
Levamisole Third trimester: Avoid C
Levodopa + Toxicity in animal studies C
carbidopa
Levonorgestrel | Avoid X
Levothyroxine | Monitor maternal serum thyrotrophin concentration; A
levothyroxine may cross the placenta and excessive
dosage can be detrimental to fetus
Lidocaine Third trimester: With large doses, neonatal respiratory | B
depression, hypotonia, and bradycardia after
paracervical or epidural block
Lithium First trimester: Avoid if possible (risk of teratoEenicity D
including cardiac abnormalities) Second and third
trimesters: Dose requirements increased (but on
delivery return to normal abruptly); close monitoring of
serum lithium concentration advised (risk of toxicity in
neonate)
Lopinavir + Avoid if possible in first trimester; avoid oral solution C
ritonavir due to high propylene glycol content
Magnesium Fetal skeletal demineralization, hypocalcemia, D
sulfate hypermagnesium reported with continuous long-term
use (ie longer than 5-7days), preterm labor in pregnant
women; the effect on the developing fetus may result in
neonates with skeletal abnormalities.
Third trimester: not known to be harmful for short term
intravenous administration in eclampsia but excessive
doses may cause neonatal respiratory depression
Mebendazole  |Toxicity in animal studies. C
Contraindicated in cestode infections First trimester:
Avoid in nematode infections
Medroxy- Avoid (genital malformations and cardiac defects X
progesterone  [reported in male and female fetuses); inadvertent use
acetate of depot medroxyprogesterone acetate contraceptive
injection in pregnancy unlikely to harm fetus
Mefloquine Use only if other antimalarials inappropriate, B
Mercaptopurine | Avoid (teratogenic) D
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Medicine Comment Cat.
Metformin All trimesters: Avoid; insulin is normally substituted in B
all diabetics
Methadone Third trimester: Depresses neonatal respiration; C
withdrawal effects in neonates of dependent mothers;
gastric stasis and risk of inhalation pneumonia in
mother during labour
Methotrexate  |Avoid (teratogenic); fertility mag be reduced during X
therapy but this may be reversible; use effective
contraception during and for at least 6 months after
administration to men or women
Methyldopa Not known to be harmful B
Metoclopramide | Not known to be harmful B
Metronidazole |Avoid high-dose regimens B
Mifepristone If treatment fails, pregnancy must be terminated by X
another method
Misoprostol Potent uterine stimulant; may be teratogenic; if medical | X
abortion fails, pregnancy must be terminated by
another method
Morphine Third trimester: Depresses neonatal respiration; c*
withdrawal effects in neonates of dependent mothers;
gastric stasis and risk of inhalation pneumonia in
mother during labour
* Category D on prolonged use or high dose|
Naloxone Use only if potential benefit outweighs risk C
Nelfinavir Avoid if possible in first trimester; potential benefit of B
treatment considered to outweigh risk in second and
third trimesters
Neostigmine Third trimester: Neonatal myasthenia with large doses | C
Nevirapine Avoid if possible in first trimester; benefit of treatment | C
considered to outweigh risk in second and third
trimesters
Niclosamide T. solium infections in pregnancy should be treated B
immediately
Nifedipine Some dihydropyridines are teratogenic in animals, C
but risk to fetus should be balanced against risk of
uncontrolled maternal hypertension; may inhibit labour
(used for premature labour)
Nifurtimox First trimester: Avoid B
Nitrofurantoin | Third trimester: May produce neonatal haemolysis if B*

used at term

* Contraindiated at term

Nitrous oxide | Third trimester: Depresses neonatal respiration C

Norethisterone | Avoid X

Nystatin No information available, but absorption from ¢
gastrointestinal tract negligible

Ofloxacin Avoid (arthropathy in animal studies); safer alternatives | C
available

Oxamniquine | If immediate treatment not required, schistosomiasis C
treatment should be delayed until after delivery;

Paracetamol Not known to be harmful B
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Medicine

Comment

Cat.

Paromomycin

Second and third trimesters: Auditory or vestibular
nerve damage possible; no information on use in
humans

Penicillamine

Fetal abnormalities reported rarely; avoid if possible

Pentamidine
isetionate

Potentially fatal visceral leishmaniasis must

be treated without delay; should not be

withheld in tryﬁanosomiasis even if evidence of

meningoencephalitic involvement; potentially fatal P.

EjaTinii (P. jiroveci) pneumonia must be treated without
elay

Pentavalent
antimony
compounds

Potentially fatal visceral leishmaniasis must be treated
without delay

Phenobarbital

First and third trimesters: Congenital malformations

— risk of teratogenicity greater if more than one
antiepileptic used; may possibly cause vitamin K
deficiency and risk of neonatal bleeding; if vitamin K not
given at birth, neonate should be monitored closely for
signs of bleeding

Phenytoin

First and third trimesters: Congenital malformations
(screening advised); adequate folate supplements
should be given to mother (for example, folic acid 5

mg daily); risk of teratogenicity greater if more than
one antiepileptic used; may possibly cause vitamin K
deficiency and risk of neonatal bleeding; if vitamin K not
given at birth, neonate should be monitored closely for
signs of bleeding

NOTE. Caution in interpreting plasma phenytoin
concentrations — bound phenytoin may be reduced but
free (or effective) phenytoin unchanged;

Phytomenadione

No specific information available; use only if potential
benefit outweighs risk

Podophyllum
resin

Avoid; neonatal death and teratogenesis have been
reported

Potassium iodide

Second and third trimesters: Neonatal goitre and
hypothyroidism

Praziquantel

T. solium infections in pregnancy should be treated
immediately; benefit of treatment in schistosomiasis
outweighs risk; if inmediate treatment not considered
essential for fluke infections, treatment should be
delayed until after delivery

Prednisolone

Benefit of treatment, for example in asthma,
outweighs risk; risk of intrauterine growth retardation
on prolonged or repeated systemic treatment;
corticosteroid cover required by mother during labour;
monitor closely if fluid retention

Primaquine

Third trimester: Neonatal haemolysis and
methaemoglobinaemia; delay treatment until after
delivery

Procarbazine

Avoid (teratogenic in animal studies and isolated reports|

in humans)
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Medicine Comment Cat.
Proguanil Benefit of prophylaxis and of treatment outweighs risk; | C
adequate folate supplements should be given to mother
Promethazine | No evidence of teratogenicity C
Propranolol May cause intrauterine growth restriction, neonatal C
hypoglycaemia, and bradycardia; risk greater in severe
hypertension
Propylthiouracil |Second and third trimesters: Neonatal goitre and D
hypothyroidism
Pyrazinamide | Use only if potential benefit outweighs risk C
Pyridostigmine | Third trimester: Neonatal myasthenia with large doses | B
Pyrimethamine  [First trimester: Theoretical teratogenic risk (folate C
antagonist); adequate folate supplements should be
given to the mother; avoid in pneumocystosis and
toxoplasmosis; see Sulfadiazine
Quinidine Not known to be harmful at therapeutic doses C
Quinine First trimester: High doses are teratogenic; but in X
malaria benefit ofgtreatment outweighs risk
Ranitidine Not known to be harmful B
Retinol First trimester: Excessive doses may be teratogenic A*
* A (oral); C (doses >RDA); X (parenteral >6000U/day)
Ribavirin Avoid (teratogenic); use effective contraception during | X
and for at least 7 months after administration to men
or women
Rifampicin First trimester: Very high doses teratogenic in animal C
studies; Third trimester: Risk of neonatal bleeding may
be increased
Salbutamol Appropriate to use for asthma; high doses should be C
given by inhalation onl_ﬁ— parenteral use can affect the
myometrium and possibly cause cardiac problems
Saquinavir Avoid if possible in first trimester; potential benefit of B
treatment considered to outweigh risk in second and
third trimesters
Silver Third trimester: Neonatal haemolysis and c*
sulfadiazine methaemoglobinaemia; fear of increased risk of
kernicterus in neonates appears to be unfounded
* X: near term
Simvastatin Avoid — congenital anomalies reported; decreased X
synthesis of cholesterol possibly affects fetal
evelopment
Sodium Potential for accumulation of cyanide in fetus — avoid C
nitroprusside | prolonged use
Spironolactone |Toxicity in animal studies C
Stavudine Avoid if possible in first trimester; increased risk of lacti C
acidosis and hepatic steatosis
Streptokinase | Possibility of premature segaration of placentaiin first | C
18 weeks; theoretical possibility of fetal haemorrhage
throughout pregnancy; risk of maternal haemorrhage on
postpartum use
Streptomycin | Second and third trimesters: Auditory or vestibular D

nerve damage; avoid unless essential (if given, serum

streptomycin concentration monitoring essential)
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Medicine Comment Cat.
Sulfadiazine Third trimester: Neonatal haemolysis and C
methaemoglobinaemia; fear of increased risk of
kernicterus in neonates appears to be unfounded In
toxoplasmosis, avoid in first trimester, but may be given
in second and third trimester if danger of congenital
transmission
Sulfadoxine + | In malaria, benefit of prophylaxis and treatment C
pyrimethamine | outweigh risk
First trimester possible teratogenicity
Third trimester: Neonatal haemolysis and
methaemoglobinaemia; fear of increased risk of
kernicterus in neonates appears to be unfounded
Sulfamethoxa- | First trimester: Teratogenic risk (trimethoprim is a folate| D
zole + antagonist)
trimethoprim | Third trimester: Neonatal haemolysis and
methaemoglobinaemia; fear of increased risk of
kernicterus in neonates appears to be unfounded
Sulfasalazine Third trimester: Theoretical risk of neonatal haemolysis; | B,D*

adequate folate supplements should be given to mother

* D (prolonged use)

Suramin sodium | In onchocerciasis, delay treatment until after delivery; in| NA
T. brucei rhodesiense, treatment should be given even if
evidence of meningoencephalopathic involvement

Suxamethonium | Mildly prolonged maternal paralysis may occur C

Tamoxifen Avoid (possible effects on fetal development); use D
effective contraception during treatment and for at least
2 months after administration to women

Tenofovir No information available; use only if potential benefit B
outweighs risk

Testosterone Masculinization of female fetus X

Tetracycline First trimester: Effects on skeletal development in D*
animal studies
Second and third trimesters: Dental discoloration;
maternal hepatotoxicity with large doses

* D(systemic); C(periodontal fiber)

Thiopental Third trimester: Depresses neonatal respiration; dose C
should not exceed 250 mg

Trimethoprim First trimester: Teratogenic risk (folate antagonist) C

Vaccine, BCG | First trimester: Theoretical risk of congenital C
malformations, but need for vaccination may outweigh
possible risk to fetus

Vaccine, First trimester: avoid; Second and third trimester: not C

Influenza known to be harmful

Vaccine, MMR | Avoid; pregnancy should be avoided for 1 month after X
immunization

Vaccine, Polio- | First trimester: Theoretical risk of congenital B*

myelitis, live malformations, but need for vaccination may outweigh

attenuated possible risk to fetus

* B (oral-trivalent)

Vaccine, Rubella

Avoid; pregnancy should be avoided for 1 month after

C

immunization
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Medicine Comment Cat.
Vaccine, Vari- | Avoid; pregnancy should be avoided for 3 months after | X
cella immunization
Vaccine, Yellow | First trimester: Theoretical risk of congenital C
fever malformations, however need for vaccination may

outweigh possible risk to fetus especially after the
6th month of pregnancy; pregnant women should be
advised not to travel to areas where there is a risk of
exposure to yellow fever
Valproic acid First and third trimesters: Increased risk of congenital D*
malformations and developmental delay (counselling
and screening advised — folic acid supplements may
reduce risk of neural tube defects); risk of teratogenicity
Ereater if more than one antiepileptic used; neonatal
leeding (related to hypofibrinaemia) and neonatal

hepatotoxicity also reported

* D (seizure and manic episodes); X (migraine)
Vancomycin Use only if potential benefit outweighs risk — plasma c*
vancomycin concentration monitoring essential to
reduce risk of fetal toxicity

*C (injection); B (oral)

Vecuronium No information available; use only if potential benefit C
outweighs risk

Verapamil May reduce uterine blood flow with fetal hypoxia; may | C
inhibit labour

Vinblastine Avoid (limited experience suggests fetal harm; D
teratogenic in animal studies)

Vincristine Avoid (teratogenicity and fetal loss in animal studies) D

Warfarin Congenital malformations; fetal and neonatal D
haemorrhage

Zidovudine Avoid if possible in first trimester; benefit of treatment | C
considered to outweigh risk in second and third
trimesters

11. Prescribing during breast-feeding

Infants should be exclusively breastfed for the first 6 months of life; thereafter
they should receive appropriate complementary food and continue to be
breastfed up to 2 years of age or beyond.

Breastfeeding mothers should inform their health care provider and their
child’s pediatrician of any medications or supplements they are taking,
including herbal and over-the-counter products. Administration of some
drugs (for example, ergotamine) to nursing mothers may harm the infant,
whereas administration of others (for example, digoxin) has little effect.
Some drugs inhibit lactation (for example, estrogens).

According to American Academy of Paediatrics (AAP), healthcare providers
should weigh the risks and benefits of breastfeeding when prescribing
medications to breastfeeding mothers by considering the following:

* Need for the drug by the mother.

* Potential effects of the drug on milk production.
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* Amount of the drug excreted into human milk.

* Extent of oral absorption by the breastfeeding infant.

* Potential adverse effects on the breastfeeding infant.

* Age of the infant.

Toxicity to the infant can occur if the drug enters the milk in pharmacologically
significant quantities. The concentration in milk of some drugs (for example,
iodides) may exceed the concentration in the maternal plasma so that
therapeutic doses in the mother may cause toxicity to the infant. Some
drugs inhibit the infant’s sucking reflex (for example, phenobarbital). Drugs
in breast milk may, at least theoretically, cause hypersensitivity in the infant
even when the concentration is too low for a pharmacological effect.

The following table lists drugs: which should be used with caution or which
are contraindicated in breast-feeding for the reasons given above;

which, on present evidence, may be given to the mother during breast-
feeding, because they appear in milk in amounts which are too small to
be harmful to the infant; which are not known to be harmful to the infant
although they are present in milk in significant amounts.

For many drugs sufficient evidence is not available, and it is advisable to
administer only drugs essential to a mother during breast-feeding. Because
of the inadequacy of information on drugs in breast milk the following table
should be used only as a guide; absence from the table does not imply safety.
Advice in the table may differ from other sources, including manufacturer’s
product literature.

Table 1.3 : Breast feeding and drugs

Drug Comments

Abacavir Antiretroviral drugs may be present in breast milk, and

may reduce viral load in breast milk and reduce the risk

of transmission through breast-feeding. However, the
concentration of antiretroviral drugs in breast milk may not
be adequate to prevent viral replication and there is therefore
possibility of promoting the development of drug-resistant
virus which could be transmitted to the infant. Avoid breast-
feeding if possible. Otherwise, exclusive breast-feeding is
recommended during the first months of life, then should be
discontinued as soon as feasible

Acetazolamide | Amount too small to be harmful

Aciclovir Significant amount in milk after systemic administration, but
considered safe to use

Alcohol Large amounts may affect infant and reduce milk
consumption

Allopurinol Present in milk—not known to be harmful

Amiloride Manufacturer advises avoid—no information available

Amitriptyline Presence in milk possible; monitor infant

Amlodipine Presence in milk possible; monitor infant

Amoxicillin Trace amounts in milk; safe in usual dosage; monitor infant

Amoxicillin + Trace amounts in milk

clavulanic acid
Ampicillin Trace amounts in milk; safe in usual dosage; monitor infant
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Drug

Comments

Artemether +
lumefantrine

Discontinue breast-feeding durin% and for 1 week after
stopping treatment; present in milk in animal studies

Asparaginase

Breast-feeding contraindicated

Aspirin Short course safe in usual dosage; monitor infant; regular
use of high doses could impair platelet function and produce
hypoprothrombinaemia in infant if neonatal vitamin K stores
low; possible risk of Reye syndrome

Atenolol Significant amounts in milk; safe in usual dosage; monitor
infant

Atropine Small amount present in milk; monitor infant

Azathioprine

Breast-feeding contraindicated

Azithromycin

Present in milk; limited information available—use only if no
suitable alternative

Beclometasone

Systemic effects in infant unlikely with maternal dose of less
than equivalent of prednisolone 40 mg daily; monitor infant’s
adrenal function with higher doses—the amount of inhaled
drug in breast milk is probably too small to be harmful

Benzathine Trace amounts in milk; safe in usual dosage; monitor infant

penicillin

Benzyl- Trace amounts in milk; safe in usual dosage; monitor infant

penicillin

Betamethasone | Systemic effects in infant unlikely with maternal dose of less
than equivalent of prednisolone 40 mg daily; monitor infant’s
adrenal function with higher doses

Bleomycin Breast-feeding contraindicated

Bupivacaine Amount too small to be harmful

Carbamazepine

Continue breast-feeding; adverse effects possible (severe skin
reaction reported in 1infant), monitor infant for drowsiness

Cefixime Pr;)ba;bly present in milk but safe in usual dosage; monitor
Ceftazidime g}carztted in low concentrations; safe in usual dosage; monitor
Ceftriaxone ;En;rr;tted in low concentrations; safe in usual dosage; monitor
Chlorambucil IIi[;rtjanst—feeding contraindicated

Chloramphenicol

Continue breastfeeding; use alternative drug if possible; may
cause bone-marrow toxicity in infant; concentration in milk
usually insufficient to cause ‘gray baby syndrome’

Chloroquine For malaria prophylaxis, amount probably too small to be
harmful; inadequate for reliable protection against malaria;
avoid breast-feeding when used for rheumatic disease

Chlorpheni- Safe in usual dosage; monitor infant for drowsiness

ramine

Chlorpromazine

Continue breast-feeding; adverse effects possible; monitor
infant for drowsiness

Ciclosporin

Present in milk—manufacturer advises avoid

Ciprofloxacin

Continue breast-feeding; use alternative drug if possible; high
concentrations in breast milk

Cisplatin

Breast-feeding contraindicated
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Drug Comments

Clindamycin Amount probably too small to be harmful but bloody
diarrhoea reported in 1infant

Clofazimine Limited information available—can cause reversible skin
discoloration in nursing infant

Clomifene May inhibit lactation

Clomipramine | Small amount present in milk; continue breastfeeding;
adverse effects possible; monitor infant for drowsiness

Cloxacillin Trace amounts in milk; safe in usual dosage; monitor infant

Codeine Amount too small to be harmful

Contraceptives,
oral

Combined oral contraceptives may inhibit lactation—use
alternative method of contraception until weaning or for 6
months after birth; progestogen-only contraceptives do not
affect lactation (preferably start 6 weeks after birth or later)

Cyclophospha- | Breast-feeding contraindicated during and for 36 hours after
mide stopping treatment
Cytarabine Breast-feeding contraindicated

Dacarbazine

Breast-feeding contraindicated

Dactinomycin

Breast-feeding contraindicated

Dapsone

Although significant amount in milk risk to infant very small;
continue breast-feeding; monitor infant for jaundice

Daunorubicin

Breast-feeding contraindicated

Deferoxamine

Manufacturer advises use only if potential benefit outweighs
risk—no information available

Dexamethasone | Systemic effects in infant unlikely with maternal dose of less
than equivalent of prednisolone 40 mg daily; monitor infant’s
adrenal function with higher doses

Diazepam Continue breast-feeding; adverse effects possible; monitor
infant for drowsiness

Didanosine see abacavir

Digoxin Amount too small to be harmful

Diloxanide Manufacturer advises avoid

Dimercaprol Avoid

Doxorubicin Contraindicated

Doxycycline Continue breastfeeding; use alternative drug if possible
(absorption and therefore discoloration of teeth in infant
probably usually prevented by chelation with calcium in milk)

Efavirenz see abacavir

Eflornithine Avoid

Enalapril Amount probably too small to be harmful

Ephedrine Irritability and disturbed sleep reported

Ergocalciferol | Caution with high doses; may cause hypercalcaemia in infant

Erythromycin Only small amounts in milk—not known to be harmful

Ethambutol Amount too small to be harmful

Ethinylestradiol

Use alternative method of contraception; may inhibit
lactation; see also contraceptives, oral

Ethosuximide

Significant amount in milk; continue breast-feeding; adverse
effects possible, monitor infant for drowsiness

Etoposide

Contraindicated

Fluconazole

Present in milk; safe in usual dosage; monitor infant
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Drug Comments
Flucytosine Manufacturer advises avoid
Fluorouracil Discontinue breast-feeding

Fluphenazine

Amount excreted in milk probably too small to be harmful;
continue breast-feeding; adverse effects possible; monitor
infant for drowsiness

Furosemide Amount too small to be harmful

Gentamicin Amount probably too small to be harmful; monitor infant for
thrush and diarrhoea

Gl‘i(Ijaencla— Theoretical possibility of hypoglycaemia in infant

mide

Griseofulvin Avoid—no information available

Haloperidol Amount present in milk probably too small to be harmful;
continue breast-feeding; adverse effects possible; monitor
infant for drowsiness

Halothane Present in milk

Hydralazine Present in milk but not known to be harmful; monitor infant

Hydrochloro- Continue breast-feeding; may inhibit lactation

thiazide

Hydrocortisone

Systemic effects in infant unlikely with maternal dose of less
than equivalent of prednisolone 40 mg daily; monitor infant’s
adrenal function with higher doses

Ibuprofen Amount too small to be harmful; short courses safe in usual
doses

Imipenem + Present in milk—manufacturer advises avoid

cilastatin

Indinavir see abacavir

Insulin Amount too small to be harmful

lodine Stop breast-feeding; danger of neonatal hypothyroidism or
goitre; appears to be concentrated in milk

Isoniazid Monitor infant for possible toxicity; theoretical risk of
convulsions and neuropathy; prophylactic pyridoxine
advisable in mother and infant

Ivermectin Avoid treating mother until infant is 1 week old

Lamivudine Present in milk; see abacavir

Levamisole Breast-feeding contraindicated

Levodopa + Present in milk—levodopa may inhibit lactation

carbidopa

Levonorgestrel | Combined oral contraceptives may inhibit lactation—use

alternative method of contraception until weaning or for 6
months after birth; progestogen-only contraceptives do not
affect lactation (preferably start 6 weeks after birth or later)

Levothyroxine

Amount too small to affect tests for neonatal hypothyroidism

Lidocaine Amount too small to be harmful

Lithium Present in milk and risk of toxicity in infant; continue breast-
feeding; monitor infant carefully, particularly if risk of
dehydration

Lopinavir + see abacavir

ritonavir

Lumefantrine

see artemether + lumefantrine

Mebendazole

Amount too small to be harmful
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Drug Comments

Medroxy- Present in milk—no adverse effects reported (preferably start
progesterone injectable contraceptive 6 weeks after birth or later)
Mefloquine Present in milk but risk to infant minimal

Mercapto- Breast-feeding contraindicated

purine

Metformin Present in milk but safe in usual doses; monitor infant
Methadone Withdrawal symptoms in infant; dose should be as low as

possible and infant monitored to avoid sedation

Methotrexate | Breast-feeding contraindicated

Methyldopa Amount too small to be harmful

Metoclopramide

Present in milk; adverse effects possible; monitor infant for
adverse effects

Metronidazole

Significant amount in milk; continue breast-feeding; avoid
large doses; use alternative drug if possible

Mifepristone

Avoid breast-feeding for 14 days after administration

Misoprostol No information available—manufacturer advises avoid
Morphine Short courses safe in usual doses; monitor infant

Nelfinavir see abacavir

Neostigmine Amount probably too small to be harmful; monitor infant
Nevirapine Present in milk; see abacavir

Nifedipine Small amount in milk; continue breast-feeding; monitor infant

Nitrofurantoin

Only small amounts in milk but could be enough to produce
hemolysis in G6PD deficient infants

Norethisterone

Combined oral contraceptives may inhibit lactation—use
alternative method of contraception until weaning or for 6
months after birth; progestogen-only contraceptives do not
affect lactation (preferably start injectable contraceptive 6
weeks after birth or later)

Nystatin No information available, but absorption from
gastrointestinal tract negligible

Ofloxacin Continue breast-feeding; use alternative drug if possible

Oxamniquine No information available, but considered preferable to avoid

Paracetamol Small amount present in milk: short courses safe in usual
dosage; monitor infant

Penicillamine No information available—manufacturer advises avoid
unless potential benefit outweighs risk

Pentamidine Manufacturer advises avoid unless essential

isetionate

Pentavalent Avoid

antimony

compounds

Phenobarbital | Continue breast-feeding; adverse effects possible; monitor
infant for drowsiness

Phenoxymethyl- | Trace amounts in milk; safe in usual dosage; monitor infant

penicillin

Phenytoin Small amount present in milk; continue breast-feeding;

adverse effects possible; monitor infant for drowsiness

Potassium iodide

Stop breast-feeding; danger of neonatal hypothyroidism or
goitre; appears to be concentrated in milk
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Drug

Comments

Povidone-iodine

Avoid; iodine absorbed from vaginal preparations is
concentrated in milk

Praziquantel

Avoid breast-feeding during and for 72 hours after treatment;
considered safe to continue breast-feeding in treatment of
schistosomiasis

Prednisolone

Systemic effects in infant unlikely with maternal dose of
less than prednisolone 40 mg daily; monitor infant’s adrenal
function with higher doses

Primaquine

No information available; risk of haemolysis in G6PD-
deficient infants

Procainamide

Present in milk; continue breastfeeding; monitor infant

Procaine
benzylpenicillin

Trace amounts in milk; safe in usual dosage; monitor infant

Procarbazine

Breast-feeding contraindicated

Proguanil

Amount probably too small to be harmful when used for
malaria prophylaxis; inadequate for reliable protection
against malaria in breastfed infant

Promethazine

Safe in usual dosage; monitor infant for drowsiness

Propranolol

Present in milk; safe in usual dosage; monitor infant

Propylthiouracil

Monitor infant’s thyroid status but amounts in milk probably
too small to affect infant; high doses might affect neonatal
thyroid function

Pyrazinamide

Amount too small to be harmful

Pyridostig-
mine

Amount probably too small to be harmful

Pyrimethamine

Si$niﬂcant amount—avoid administration of other
folate antagonists to infant; avoid breast-feeding during
toxoplasmosis treatment

Quinidine Significant amount but not known to be harmful

Quinine Present in milk—continue breast-feeding and monitor infant;
risk of haemolysis in G6PD-deficient infants

Ranitidine Significant amount present in milk, but not known to be
harmful

Retinol Theoretical risk of toxicity in infants of mothers taking large
doses

Rifampicin Amount too small to be harmful

Ritonavir see lopinavir with ritonavir

Salbutamol Safe in usual dosage; monitor infant

Saquinavir see abacavir

Senna Continue breast-feeding; monitor infant for diarrhoea

Silver Continue breast-feeding; monitor infant for jaundice—small

sulfadiazine risk of kernicterus in in§ants particularly with long actin
sulphonamides, and of haemolysis in G6PD-deficient infants

Sodium see valproate

valproate

Spectinomycin

No information available

Spironolactone

Amount probably too small to be harmful

Stavudine

see abacavir

Streptomycin

Present in milk; continue breast-feeding—monitor infant for
thrush and diarrhoea
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Drug Comments

Sulfadiazine Monitor infant for jaundice—small risk of kernicterus in
infants and of haemolysis in G6PD-deficient infants; caution
in ill or premature infants

Sulfadoxine + | Monitor infant for jaundice—small risk of kernicterus in
pyrimethamine |infants and of haemolysis in G6PD-deficient infants (due to
sulfadoxine); caution in ill or premature infants
Sulfamethoxa- | Monitor infant for jaundice—small risk of kernicterus in

zole + infants and of haemolysis in G6PD-deficient infants (due to
trimethoprim sulfamethoxazole); caution inill or premature infants
Sulfasalazine Use with caution; monitor infant for jaundice—small amounts
in milk (1 report of bloody diarrhoea and rashes); theoretical
risk of neonatal haemolysis especially in G6PD-deficient
infants; caution in ill or premature infants

Tamoxifen Suppresses lactation; avoid unless potential benefit
outweighs risk

Testosterone Avoid; may cause masculinization in the female infant or
precocious development in the male infant; high doses
suppress lactation

Tetracycline Continue breast-feeding; use alternative drug if possible
(absorption and therefore discoloration of teeth in infant
probably usually prevented by chelation with calcium in milk)

Thiamine Severely thiamine-deficient mothers should avoid breast-
feeding as toxic methyl-glyoxal excreted in milk

Thiopental Present in milk—not known to be harmful

Trimethoprim Present in milk; safe in usual dosage;

Valproic acid Amount too small to be harmful

Vaccine, Not known to be harmful

Influenza

Vancomycin Present in miIk—siigniﬁcant absorption following oral
administration unlikely

Verapamil Amount too small to be harmful

Vinblastine Breast-feeding contraindicated

Vincristine Breast-feeding contraindicated

Warfarin Risk of haemorrhage; increased by vitamin K deficiency.

Trace amounts of warfarin found in breast milk. Amounts too
small to reduce the blood clotting. Use cautiously.

Zidovudine see abacavir

12. Prescribing in renal impairment

Reduced renal function may need adjustment in drug therapy for the

following reasons:

1. The failure to excrete a drug or its metabolites may produce toxicity.

2. The sensitivity to some drugs is increased even if the renal elimination is
unimpaired.

3. The tolerance to adverse effects may be impaired.

4. The efficacy of some drugs may diminish.

The dosage of many drugs must be adjusted in patients with renal

impairment to avoid adverse reactions and to ensure efficacy. The level of

renal function below which the dose of a drug must be reduced depends on
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how toxic it is and whether it is eliminated entirely by renal excretion or is
partly metabolized to inactive metabolites.

In general, all patients with renal impairment are given a loading dose which
is the same as the usual dose for a patient with normal renal function.
Maintenance doses are adjusted to the clinical situation. The maintenance
dose of a drug can be reduced either by reducing the individual dose leaving
the normal interval between doses unchanged or by increasing the interval
between doses without changing the dose. The interval extension method
may provide the benefits of convenience and decreased cost, while the dose
reduction method provides more constant plasma concentration.

Renal impairment is usually divided into three grades:

1. Mild : GFR 20-50 ml/minute or approximate serum creatinine 150-300
micromol/litre

2. Moderate : GFR 10-20 ml/minute or serum creatinine 300-700 micromol/
litre

3. Severe : GFR <10 ml/minute or serum creatinine >700 micromol/litre

When using the dosage guidelines the following must be considered:

* Drug prescribing should be kept to a minimum.

* Nephrotoxic drugs should, if possible, be avoided in all patients with
renal disease because the nephrotoxicity is more likely to be serious.

* Itis advisable to determine renal function not only before but also during
the period of treatment and adjust the maintenance dose as necessary.

* Renal function (GFR, creatinine clearance) declines with age so that by
the age of 80 it is half that in healthy young subjects. When prescribing
for the elderly, assume at least a mild degree of renal impairment.

* Uraemic patients should be observed carefully for unexpected drug
toxicity. In these patients the complexity of clinical status as well as
other variables for example altered absorption, protein binding or
metabolism, or liver function, and other drug therapy precludes use of
fixed drug dosage and an individualized approach is required.

In the following table drugs are listed in alphabetical order. The table includes
only drugs for which specific information is available. Many drugs adjustment
is available; it is therefore important to also refer to the individual drug
entries. The recommendations are given for various levels of renal function
as estimated by the glomerular filtration rate (GFR), usually measured by the
creatinine clearance (best calculated from a 24-hour urine collection). The
serum-creatinine concentration is sometimes used instead as a measure of
renal function but it is only a rough guide even when corrected for age, sex
and weight by special nomograms.

Drugs to be avoided or used with caution in renal impairment:

Table 1.4 : Drugs and Renal impairment

Drug Grade Comment
Abacavir Severe | Avoid
Acetazolamide | Mild Avoid; metabolic acidosis
Aciclovir Mild Reduce intravenous dose
Moderate to severe: Reduce dose
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Drug Grade Comment

Allopurinol Moderate| 100-200 mg daily; increased toxicity; rashes
Severe 100 mg on alternate days (maximum 100
mg daily)

Aluminium Severe | Aluminium is absorbed and may accumulate

hydroxide NOTE. Absorption of aluminium from aluminium
salts is increased by citrates which are contained
in many effervescent preparations (such as
effervescent analgesics)

Amiloride Mild Monitor plasma potassium; high risk of
hyperkalaemia in renal impairment; excreted by
kidney unchanged

Moderate| Avoid
Amoxicillin Mild to | Risk of crystalluria with high doses
moderate
Severe Reduce dose; rashes more common and risk of
crystalluria

Amphotericin B | Mild Use only if no alternative; nephrotoxicity may be
reduced with use of lipid formulations

Ampicillin Severe | Reduce dose; rashes more common

Artemether + Severe | Caution; monitor ECG and plasma potassium

lumefantrine

Aspirin Severe | Avoid; sodium and water retention; deterioration
in renal function; increased risk of gastrointestinal
bleeding

Atenolol Mild to | Reduce dose to max. 50 mg daily if creatinine

moderate | clearance 15-35 ml/minute

Severe | May reduce renal blood flow and adversely affect
renal function; reduce dose to max.
25 mg daily if creatinine clearance less than 15 ml/
minute

Azathioprine Severe | Reduce dose

Benzathine Severe | Neurotoxicity—high doses may cause convulsions

benzylpenicillin

Benzylpenicillin | Severe | Maximum 6 g daily; neuro-toxicity—high doses ma
cause convulsions

Bleomycin Moderate| Reduce dose

Carbamazepine Manufacturer advises caution

Cefixime Moderate| Reduce dose

Ceftazidime Mild Reduce dose

Ceftriaxone Severe | Maximum 2 g daily; also monitor Flasma
concentration if both severe renal impairment and
hepatic impairment

Chlorambucil | Moderate| Use with caution and monitor response; increased
risk of myelo-suppression

Chloramphenicol| Severe | Avoid unless no alternative; dose-related
depression of haematopoiesis

Chloroquine Mild to | Reduce dose in rheumatic disease

moderate
Severe | Reduce dose for malaria prophylaxis; avoid in

rheumatic disease
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Drug Grade Comment
Chlorpheni- Severe | Dose reduction may be required
ramine
Chlorpromazine |Severe |Start with small doses; increased cerebral
sensitivity
Ciclosporin Mild Monitor kidney function—dose dependent increase
in serum creatinine and urea during first few weeks|
may necessitate dose reduction (exclude rejection
if kidney transplant)
Ciprofloxacin Moderate| Use half normal dose
Cisplatin Mild Avoid if possible; nephrotoxic and neurotoxic
Cloxacillin Severe | Reduce dose
Codeine Moderate| Reduce dose or avoid; increased and prolonged
to severe | effect; increased cerebral sensitivity
Cyclophospha- | Mild Reduce dose
mide
Dacarbazine Mild to | Dose reduction may be required
moderate
Severe | Avoid
Daunorubicin  |Mild to | Reduce dose
moderate
Deferoxamine  |Severe | Metal complexes excreted by kidneys (in severe
renal impairment dialysis increases rate of
elimination)
Diazepam Severe | Start with small doses; increased cerebral
sensitivity
Didanosine Mild Reduce dose; consult manufacturer's literature
Diethyl- Moderate| Reduce dose; plasma half life prolonged and
carbamazine to severe |urinary excretion considerably reduced
Digoxin Mild Reduce dose; toxicity increased by electrolyte
disturbances
Doxycycline Mild Use with caution; avoid excessive doses
Efavirenz Severe | No information available—caution advised
Enalapril Mild Use with caution and monitor response; initial
dose 2.5 mg once daily if creatinine clearance less
than 30 ml/minute. Hyperkalaemia and other
adverse effects more common
Ephedrine Severe | Avoid; increased CNS toxicity
Ergometrine Severe | Manufacturer advises avoid
Erythromycin  |Severe | Maximum 1.5 g daily (ototoxicity)
Ethambutol Mild Reduce dose; if creatinine clearance less than
30 ml/minute monitor plasma ethambutol
concentration; optic nerve damage
Etoposide Mild Consider dose reduction
Fluconazole Mild to | Usual initial dose then halve subsequent doses
moderate
Flucytosine Mild Reduce dose if creatinine clearance<40 ml/min and
monitor plasma-flucytosine concentration; consult
manufacturer’s literature
Fluphenazine  |Severe |Start with small doses; increased cerebral

sensitivity
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Drug Grade Comment
Furosemide Moderate| May need high doses; deafness may follow rapid
i/v injection
Gentamicin Mild Reduce dose; monitor plasma concentrations
Glibenclamide | Severe | Avoid
Haloperidol Severe | Start with small doses; increased cerebral
sensitivity
Heparin Severe | Risk of bleeding increased
Hydralazine Mild Reduce dose if creatinine clearance less than 30
ml/minute
Hydrochloro- Moderate| Avoid; ineffective
thiazide
Ibuprofen Mild Use lowest effective dose and monitor
renal function; sodium and water retention;
deterioration in renal function possibly leading to
renal failure
Moderate| Avoid
to severe
Imipenem + Mild Reduce dose
cilastatin
Insulin Severe | May need dose reduction; insulin requirements
fall; compensatory response to hypoglycaemia is
impaired
lohexol Moderate| Increased risk of nephrotoxicity; avoid dehydration
to severe
lopanoicacid  [Mildto |Maximum3g
moderate
Severe | Avoid
Isoniazid Severe | Maximum 200 mg daily; peripheral neuropathy
Lamivudine Mild Reduce dose; consult manufacturer's literature
Lidocaine Severe | Caution
Lithium Mild Avoid if possible or reduce dose and monitor
plasma concentration carefully
Moderate| Avoid
Lopinavir + Severe | Avoid oral solution due to propylene glycol
ritonavir content; use tablet/capsules with caution in severe|
impairment
Magnesium Moderate| Avoid or reduce dose; increased risk of toxicity
hydroxide
Magnesium Moderate| Avoid or reduce dose; increased risk of toxicity
sulfate
Mannitol Severe | Avoid unless test dose produces diuretic response
Meglumine Moderate| see pentavalent antimony compounds
antimoniate
Meglumine Moderate| Increased risk of nephrotoxicity; avoid dehydration
iotroxate to severe
Mercaptopurine | Moderate| Reduce dose
Metformin Mild Avoid: increased risk of lactic acidosis
Methadone Moderate| Increased and prolonged effect; increased cerebral
to severe | sensitivity
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Drug Grade Comment
Methotrexate | Mild Reduce dose; accumulates; nephrotoxic
Moderate| Avoid
Methyldopa Moderate| Start with small dose; increased sensitivity to
hypotensive and sedative effect
Metoclopramide |Severe | Avoid or use small dose; increased risk of
extrapyramidal reactions
Morphine Moderate| Reduce dose or avoid; increased and prolonged
to severe | effect; increased cerebral sensitivity
Neostigmine Moderate| May need dose reduction
Nitrofurantoin [ Mild Avoid; peripheral neuropathy; ineffective because
of inadequate urine concentrations
Penicillamine Mild Reduce dose and monitor renal function
Moderate| Avoid
to severe
Pentamidine Mild Reduce dose; consult manufacturer’s literature
isetionate
Pentavalent Moderate| Increased adverse effects
antimony
compounds
Severe | Avoid
Phenobarbital  |[Severe | Avoid large doses
Povidone iodine |Severe | Avoid regular application to inflamed or broken
mucosa
Potassium Moderate| Avoid routine use; high risk of hyperkalaemia
chloride
Procainamide | Mild Avoid or reduce dose
Procaine Severe | Neurotoxicity—high doses may cause convulsions
penicillin
Procarbazine Severe | Avoid
Proguanil Mild 100 mg once daily
Moderate| 50 mg on alternate days
Severe |50 mgonce weekly; increased risk of
haematological toxicity
Propranolol Severe |Start with small dose; higher plasma
concentrations after oral administration; may
reduce renal blood flow and adversely affect renal
function
Propylthiouracil |Mild to |Use three-quarters normal dose
moderate
Severe | Use half normal dose
Pyridostigmine | Moderate| Reduce dose; excreted by kidney
Quinine Severe | Reduce parenteral maintenance dose for malaria
treatment to 5-7 mg/kg
Ranitidine Severe Use half normal dose; occasional risk of confusion
Ritonavir Severe | see lopinavir with ritonavir
Saquinavir Severe | Dose adjustment possibly required
Sodium chloride |Severe | Avoid
Sodium Severe | Avoid; specialized role in some forms of renal

bicarbonate

disease




Guidelines on Rational Prescribing 37

Drug Grade Comment
Sodium Moderate| Avoid prolonged use
nitroprusside
Spironolactone | Mild Monitor plasma K+; high risk of hyperkalaemia in

renal impairment

Moderate| Avoid

Stavudine Mild 20 mg twice daily (15 mg if body weight less than
60 kg)

Moderate| 20 mg once daily (15 mg if body weight less than
to severe |60 kg)

Streptomycin | Mild Reduce dose; monitor plasma concentrations
Sulfadiazine Severe | Avoid; high risk of crystalluria

Sulfamethoxa- | Mild Use half normal dose if creatinine clearance 15-30
zole + ml/minute; avoid if creatinine clearance less than
trimethoprim 15 ml/minute and if plasma-sulfamethoxazole

concentration cannot be monitored
Sulfasalazine | Moderate| Risk of toxicity including crystalluria—ensure high

fluid intake
Severe | Avoid
Trimethoprim | Mild Use half normal dose after 3 days if creatinine

clearance 15-30 ml/minute

Moderate| Use half normal dose if creatinine clearance

to severe |less than 15 ml/minute; avoid if creatinine
clearance less than 10 ml/minute (unless plasma-
trimethoprim concentration monitored)

Valproic acid Mild to | Reduce dose

moderate
Severe | Alter dosage according to free serum valproic acid
concentration

Vancomycin Mild Reduce dose—monitor plasma-vancomycin
concentration and renal function regularly

Warfarin Severe | Avoid

Zidovudine Severe Reduce dose; manufacturer advises oral dose of

300-400 mg daily in divided doses or intravenous
dose of 1 mg/kg 3-4 times daily

13. Prescribing in hepatic impairment

Liver disease may alter the response to drugs. However, the hepatic reserve
appears to be large and liver disease has to be severe before important
changes in drug metabolism take place. The ability to eliminate a specific
drug may or may not correlate with the liver's synthetic capacity for
substances such as albumin or clotting factors, which tends to decrease as
hepatic function declines. Unlike renal disease, where estimates of renal
function based on creatinine clearance correlate with parameters of drug
elimination such as clearance and half-life, routine liver function tests do not
reflect actual liver function but are rather markers of liver cellular damage.

The altered response to drugs in liver disease can include all or some of the

following changes:

* Impaired intrinsic hepatic eliminating (metabolizing) capacity due to lack
of or impaired function of hepatocytes.
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* Impaired biliary elimination due to biliary obstruction or transport
abnormalities (for example, rifampicin is excreted in the bile unchanged
and may accumulate in patients with intrahepatic or extrahepatic
obstructive jaundice).

* Impaired hepatic blood flow due to surgical shunting, collateral
circulation or poor perfusion with cirrhosis and portal hypertension.

* Altered volume of distribution of drugs due to increased extracellular
fluid (ascites, oedema) and decreased muscle mass.

* Decreased protein binding and increased toxicity of drugs highly bound
to proteins (for example phenytoin) due to impaired albumin production.

* Increased bioavailability through decreased first-pass metabolism.

* Decreased bioavailability due to malabsorption of fats in cholestatic liver
disease.

* In severe liver disease increased sensitivity to the effects of some
drugs can further impair cerebral function and may precipitate hepatic
encephalopathy (for example, morphine). Oedema and ascites in chronic
liver disease may be exacerbated by drugs that cause fluid retention (for
example, acetylsalicylic acid, ibuprofen, prednisolone, dexamethasone).

* Usually drugs are metabolized without injury to the liver. A few drugs
cause dose-related hepatotoxicity. However, most hepatotoxic reactions
to drugs are rare but tend to be unpredictable. In patients with impaired
liver function, the dose-related hepatotoxic reaction may occur at lower
doses and the unpredictable reactions seem to occur more frequently.
Both should be avoided.

Information to help prescribing in hepatic impairment is included in
the following table. The table contains only those drugs that need dose
adjustment. However, absence from the table does not automatically
imply safety as for many drugs data about safety are absent; it is therefore

important to also refer to the individual drug entries.

Medicines to be avoided or used with caution in liver disease and type liver
disease induced by the drug

Table 1.5 : Hepatic impairment and drugs

Medicine Comment Drug induced

liver disease
Abacavir Avoid in moderate hepatic impairment -
unless essential; avoid in severe hepatic
impairment
Acetylsalicylic | Avoid in severe hepatic impairment -
acid increased risk of gastrointestinal
bleeding
Allopurinol Reduce dose Acute Hepatocellula
Necrosis,
Granulomatous
hepatitis

Amitriptyline Sedative effect increased (avoid in

Acute hepatitis
severe liver disease)

Amlodipine Half-life prolonged — may need dose | Cholestasis with
reduction; consider initial dose of 2.5 | hepatitis, chronic
mg active hepatitis
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Medicine Comment [
Amoxicillin + Monitor liver function in liver disease; | Cholestasis with

clavulanic acid

cholestatic jaundice reported either
during or shortly after treatment —
more common in patients over the age
of 65 years and in males; duration o
treatment should not usually exceed
14 days

hepatitis (clavulinic
acid)

Artemether + Caution in severe impairment — monitor -
lumefantrine ECG and plasma potassium
Aspirin - Acute Hepatocellula

necrosis

Azathioprine

May need dose reduction

Cholestasis with
hepatitis

Azithromycin

Avoid; jaundice reported

Bupivacaine

Avoid (or reduce dose) in severe liver
disease

Carbamazepine

Metabolism impaired in advanced liver
disease

Acute Hepatocellula
necrosis, Chronic

cholestasis, ,
Granulomatous
hepatitis
Ceftriaxone Reduce dose and monitor plasma -
concentration if both hepatic and
severe renal impairment
Chlorambucil Limited information available — -

consider dose reduction in severe
hepatic impairment

Chloramphenicol

Avoid if possible — increased risk of
bone marrow depression; reduce dose
and monitor plasma chloramphenicol
concentration

Chlorpheni-
ramine

Sedation inappropriate in severe liver
disease — avoid

Chlorpromazine

Can precipitate coma; hepatotoxic

Cholestasis with
hepatitis, Chronic

cholestasis,
Granulomatous
hepatitis
Ciclosporin May need dose adjustment Cholestasis without
hepatitis
Clindamycin Reduce dose -
Clomifene Avoid in severe liver disease -
Clomipramine | Sedative effects increased; avoid in Acute hepatitis
severe liver disease
Cloxacillin Cholestaticiaundice may occur up to -
several weeks after treatment has been
stopped; administration for more than
2 weeks and increasing age are risk
factors
Codeine Avoid or reduce dose may precipitate -

coma
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Medicine Comment v s
Contraceptives, |Avoid in active liver disease and if -
Oral history of pruritus or cholestasis during
pregnancy
Cyclophospha- | Reduce dose Acute Hepatocellula
mide necrosis
Cytarabine Reduce dose

Dacarbazine

Dose reduction may be required in
mild to moderate liver disease; avoid if
severe

Dantrolene

Acute Hepatocellula
necrosis, Acute
hepatitis, Chronic
active hepatitis

Daunorubicin

Reduce dose

Diazepam Can precipitate coma
Didanosine Insufficient information but monitor for | Acute Hepatocellula
toxicity necrosis
Doxorubicin Reduce dose according to bilirubin -
concentration
Doxycycline Avoid (or use with caution) -
Efavirenz In mild to moderate liver disease, -
monitor for dose related side-effects
(for example, CNS effects) and monitor
liver function; avoid in severe hepatic
impairment
Enalapril Closely monitor liver function in Acute Hepatitis,

patients with hepatic impairment

Cholestasis with
hepatitis

Ergometrine

Avoid in severe liver disease

Erythromycin

May cause idiosyncratic hepatotoxicity

Cholestasis with
hepatitis, Chronic

cholestasis
Estradiol Avoid -
cypionate
Ethinylestradiol | Avoid -
Etoposide Avoid in severe hepatic impairment -
Fluconazole Toxicity with related drugs -
Fluorouracil Caution advised; dose reduction may -

be required

Fluoxetine Reduce dose or administer on alternate -

days

Fluphenazine

Can precipitate coma; hepatotoxic

Furosemide Hypokalaemia may precipitate coma -
(use potassiumsparing diuretic
to prevent this); increased risk of
hypomagnesaemia in alcoholic cirrhosis
Glibenclamide  |Increased risk of hypoglycaemia in Cholestasis without

severe liver disease; avoid or use small
dose; can produce jaundice

hepatitis
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Griseofulvin Avoid in severe liver disease Cholestasis without
hepatitis
Haloperidol Can precipitate coma -
Halothane Avoid if history of unexplained pyrexia |Acute Hepatocellula
or jaundice following previous exposure | necrosis
to halothane
Heparin Reduce dose in severe liver disease -
Hydralazine Reduce dose Granulomatous

hepatitis

Hydrochloro-

Avoid in severe liver disease;

thiazide hypokalaemia may precipitate
coma (potassium-sparing diuretic
can prevent this); increased risk of
hypomagnesaemia in alcoholic cirrhosis
Ibuprofen Increased risk of gastrointestinal Acute Hepatocellula
bleeding and can cause fluid retention; | necrosis
avoid in severe liver disease
Indinavir Increased risk of nephrolithiasis; reduce -
dose to 600 mg every 8 hours in mild
to moderate hepatic impairment; not
studied in severe impairment
Isoniazid Use with caution; monitor liver function | Acute Hepatocellula
regularly and particularly frequently in | necrosis, Acute
the first 2 months; hepatitis, Chronic
active hepatitis
Labetalol - Acute Hepatocellula
necrosis
Levonorgestrel | Caution in active liver disease and Cholestasis without
recurrent cholestatic jaundice hepatitis
Lidocaine Avoid (or reduce dose) in severe liver -
disease
Lopinavir + Avoid oral solution because of -
ritonavir propylene glycol content; avoid
capsules in severe hepatic impairment
Magnesium Avoid in hepatic coma if risk of renal -
hydroxide failure
Magnesium Avoid in hepatic coma if risk of renal -
sulfate failure
Medroxy- Avoid in active liver disease and if -
progesterone history of pruritus during pregnancy
acetate
Mefloquine Avoid for prophylaxis in severe liver -

disease

Mercaptopurine

May need dose reduction

Metformin Withdraw if tissue hypoxia likely— -
manufacturers advise avoid
Methadone Avoid or reduce dose—may precipitate -

coma
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Medicine Comment v s
Methotrexate | Dose-related toxicity; avoid in non- -
malignant conditions (for example,
rheumatic disorders); avoid for
all indications in severe hepatic
impairment
Methyldopa Manufacturer advises caution in history| Acute Hepatocellula

of liver disease; avoid in active liver
disease

necrosis, Acute
hepatitis,
Granulomatous
hepatitis

Metoclopramide

Reduce dose

Metronidazole

In severe liver disease, reduce total dail
dose to one third and give once daily

Monoamine - Acute hepatocellular

oxidase necrosis, Acute

inhibitors hepatitis

(MAOISs)

Morphine Avoid or reduce dose—may precipitate -
coma

Nelfinavir No information available; manufacturer -
advises caution

Nevirapine Caution in moderate hepatic -
impairment; avoid in severe hepatic
impairment

Nifedipine Reduce dose in severe liver disease Acute hepatitis

Nitrofurantoin

Cholestatic jaundice and chronic active
hepatitis reported

Cholestasis with
hepatitis, Chronic
active hepatitis,
Granulomatous
hepatitis

Norethisterone

Avoid in active liver disease and if
history of pruritus or cholestasis during
pregnancy

Cholestasis without
hepatitis

Ofloxacin Hepatic dysfunction reported; reduce -
dose in severe liver disease
Paracetamol Dose-related toxicity—avoid large doses | Acute Hepatocellula

necrosis, chronic

Pentavalent

Increased risk of liver damage and

active hepatitis

antimony hepatic failure in pre-existing liver

compound disease

Phenobarbital | May precipitate coma -
Phenytoin Reduce dose to avoid toxicity Acute hepatitis,

Cholestasis with
hepatitis, chronic
active hepatitis,
Chronic cholestasis,
Granulomatous
hepatitis

Prednisolone

Adverse effects more common
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Medicine

Comment

Drug induced
liver disease

Procainamide

Avoid or reduce dose

Granulomatous
hepatitis

Procarbazine

Avoid in severe hepatic impairment

Promethazine

Avoid—may precipitate coma in severe
liver disease; hepatotoxic

Propranolol

Reduce oral dose

Propylthiouracil

Reduce dose;

Pyrazinamide

Monitor hepatic function—idiosyncratic
hepatotoxicity more common; avoid in
severe hepatic impairment;

Acute hepatitis

Pyrimethamine

Use with caution

Ranitidine Increased risk of confusion; reduce dose Cholestasis with
hepatitis
Ribavirin Avoid in severe hepatic dysfunction or -
decompensated cirrhosis
Rifampicin Impaired elimination; monitor liver Acute hepatitis
function; avoid or do not exceed 8 mg/
kg daily
Ritonavir See Lopinavir + ritonavir -
Saquinavir Manufacturer advises caution in -
moderate hepatic impairment; avoid in
severe impairment
Simvastatin Avoid in active liver disease or -
unexplained persistent elevations in
serum transaminases
Sodium Avoid in severe liver disease -
nitroprusside
Sulfadiazine Avoid if severe -

Sulfamethoxa-
zole +
trimethoprim

Manufacturer advises avoid in severe
liver disease

Sulphonamides

Acute Hepatocellula
necrosis, Acute
hepatitis,
Cholestasis with
hepatitis, chronic
active hepatitis,
Granulomatous
hepatitis

Suxamethonium

Prolonged apnoea may occur in severe
liver disease due to reduced hepatic
synthesis of plasma cholinesterase

Testosterone Preferably avoid—possibility of dose- -
related toxicity and fluid retention
Thiopental Reduce dose for induction in severe -
liver disease
Valproic acid Avoid if possible—hepatotoxicity and | Acute Hepatocellula

hepatic failure may occasionally occur
(usually in first 6 months)

necrosis

Verapamil

Reduce oral dose
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- Drug induced
Medicine Comment [
Vinblastine Dose reduction may be necessary -
Vincristine Dose reduction may be necessary -
Warfarin Avoid in severe liver disease, especially | Cholestasis without
if prothrombin time already prolonged | hepatitis
Zidovudine Accumulation may occur -







46

NNF 2018




1.1

1.2

1.3

1.4

Antacids
Aluminum hydroxide
Magnesium hydroxide

Antispasmodics

Atropine sulphate
Drotaverine

Flavoxate hydrochloride
Hyoscine butyl bromide
Mebeverine hydrochloride

Ulcer healing drugs
Cimetidine
Esomeprazole
Famotidine
Lansoprazole
Omeprazole
Pantoprazole
Rabeprazole
Ranitidine
Sucralfate

Antiemetics
Cyclizine
Dimenhydrinate
Domperidone
Metoclopramide
Ondansetron
Prochlorperazine
Promethazine

1.5 Anti-diarrhoeal drugs

1.6

Diphenoxylate
Loperamide

Oral rehydration salts
Rifaximin

Zinc sulfate

Laxatives

1.6.1 Bulk forming agent
Bran
Ispaghula husk

1.6.2 Stool softener
Docusate sodium
Liquid paraffin
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1.6.3

1.6.4

Stimulant laxative

Bisacodyl

Senna

Osmotic laxatives

Lactulose

Macrogol 3350

Magnesium hydroxide (Milk of Magnesia)
Magnesium sulphate

Polyethylene glycol 3350

1.7 Drugs used in inflammatory bowel disease

1.7.1 Aminosalicylates

Adalimumab
Budesonide
Hydrocortisone acetate
Infliximab

Mesalazine
Sulfasalazine

1.8 Drugs used in oesophageal varices

Octreotide
Terlipressin

1.9 Drugs affecting biliary composition and flow

Ursodeoxycholic acid

1.10 Probiotics



Drugs used in Gastrointestinal Disorders
1.1 Antacids

Antacids are chemical substances that increase the pH of gastric contents
thereby neutralizing the acidic contents of stomach, thus providing
symptomatic relief in ulcer dyspepsia and non-erosive gastro-oesophageal
reflux. Liquid preparations are more effective than solid preparations.

ALUMINIUM HYDROXIDE

Dosage form and strength: Oral suspension: Aluminium hydroxide 250

mg/5 ml and Magnesium hydroxide 250 mg/5 ml; Tablets/Gel: may contain

simethicone, and some contain algenic acid

Indication: Ulcer and non ulcer dyspepsia; gastro-oesophageal reflux.

Contraindication/Precautions: Hypophosphatemia, undiagnosed Gl or

rectal bleeding, appendicitis, porphyria, renal impairment (aluminium may

accumulate), constipation, hepatic impairment, dehydration.

Dosage schedule:

- Tablets: 1-2 tablets chewed 4 times a day and at bed time or as required;

- Suspension: 5-10 ml 4 times daily between meals and at bedtime; Children
(6-12 years): up to 5 ml 3 times daily

Adverse effects: Constipation, haemorrhoids, fissures, faecal impaction

Drug and food interaction: Decreases absorption of digoxin, azithromycin,

ciprofloxacin, norfloxacin, rifampicin, tetracycline, isoniazid

Patient information: Take with water to decrease constipation

MAGNESIUM HYDROXIDE

Dosage form and strength: See under aluminium hydroxide

Indication: Ulcer and non ulcer dyspepsia, gastro-oesophageal reflux
Contraindication/Precautions: Severe renal impairment, renal impairment,
hepatic impairment.

Dosage schedule: 250-500 mg, per oral 3-4 times a day

Adverse effects: Diarrhoea in renal impairment, respiratory depression,
hypotension, loss of tendon reflexes, cardiac arrest

Drug and food interaction: Decrease absorption of other drugs

Patient information: Do not take this medicine within 2 hours of taking other
medicines (especially flouroquinolones); causes diarrhoea

1.2 Antispasmodics

ATROPINE SULPHATE

Dosage form and strength: Injection: 0.6 mg/ml

Indication: Gastrointestinal spasm, renal colic, anesthetic premedication,
OP poisoning

Contraindication/Precautions: Avoid in case of angle closure glaucoma,
hypersensitivity, tachycardia secondary to cardiac insufficiency or
thyrotoxicosis. Use in pregnancy only when potential benefits justify possible
risk to fetus.
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Dosage schedule:

- Premedication: intravenous injection, 200-600 micrograms immediately
before induction of anesthesia and in incremental doses of 100 micrograms
for the treatment of bradycardia; intramuscular injection, 300-600
micrograms 30-60 minutes before induction; child 20 micrograms/kg;

- For control of muscarinic side effects of neostigmine: in reversal of
competitive neuromuscular block, by intravenous injection, 0.6-1.2 mg;

- Bradycardia: particularly complicated by hypotension after myocardial
infarction, intravenous injection of 300 micrograms, increasing to 1 mg if
necessary;

- Antidote to organophosphorous poisoning: by intramuscular or intravenous
injection, 1 to 2 mg, repeated in 20-30 minutes as soon as cyanosis has
cleared

Adverse effects: Dry mouth, constipation, urinary retention, blurred vision

Drug and food interaction: Anticholinergic effect is more pronounced with

tricyclic antidepressants, amantidine, antiparkinsonism agents; decreases

the absorption of ketoconazole, levodopa; antacids decrease the effect of
atropine

Patient information: Do not perform strenuous activity in high temperatures,

heat stroke may occur; do not perform tasks requiring motor co-ordination

and alertness (e.g. driving)

DROTAVERINE

Dosage form and strength: Tablet: 10 mg, 40 mg and 80 mg; Injection: 20
mg,/ml

Indication: Gastrointestinal colicky pain, renal colic, 1% stage of labour
(dilation of cervical opening)

Contraindication/Precautions: Paralytic ileus (or about to undergo
surgery), gall bladder disease, diabetes, depression, ulcerative colitis, heart
disease, liver disease, kidney disease

Dosage schedule: 40-80 mg 3 times per day

Adverse effects: Nausea, vomiting, fainting, dry mouth

FLAVOXATE HYDROCHLORIDE

Dosage form and strength: Tablet: 100 mg and 200 mg

Indication: Increased urinary frequency and incontinence, bladder spasms
due to catheterization, urgency, dysuria

Contraindication/Precautions: Obstructive uropathy, ileus, GI obstruction,
Gl bleeding, glaucoma

Dosage schedule: 200 mg 3 times daily

Adverse effects: Same as in hyoscine, fatigue, vertigo

Drug and food interaction: Can be taken without regard to food

Patient information: Do not perform tasks requiring motor co-ordination/
alertness (e.g. driving)

HYOSCINE BUTYL BROMIDE
Dosage form and strength: Tablet: 10 mg and 20 mg; Injection: 20 mg/ml
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Indication: Symptomatic Gl and pain to urinary spasm, irritable bowel
syndrome, excessive respiratory secretion, bowel colic
Contraindication/Precautions: Pregnancy, geriatric patient,
hyperthyroidism, dysarrhythmias, ulcerative colitis, hypertension, renal
disease, hepatic disease, urinary retention

Dosage schedule: 10 mg 3 times a day; 4 to 20 mg 4 times a day

Adverse effects: Headache, confusion, dizziness, hallucination, palpitation,
tachycardia, blurred vision, tachycardia, blurred vision, photophobia,
cycloplegia, dry mouth, constipation, paralytic ileus

MEBEVERINE HYDROCHLORIDE

Dosage form and strength: Tablet: 135 mg; Suspension: 50 mg/5ml
Indication: Irritable bowel syndrome, other spasmodic conditions
Contraindication/Precautions: Paralytic ileus. To be taken 20 minutes
before meal

Dosage schedule: 135-150 mg 3 times a day to be taken 20 minutes before
meal

Adverse effects: Allergic reaction, angioedema, urticaria, rash

1.3 Ulcer healing drugs

CIMETIDINE

Dosage form and strength: Tablets: 200 mg and 400 mg; Injection: 100

mg,/ml

Indication: see Ranitidine

Contraindication/Precautions: see Ranitidine

Dosage schedule:

- Benign ulcer (oral): 400 mg twice daily followed by 800 mg once at night
for 4 weeks, maintainence 400 mg at night; Child: 25-30 mg/kg; Infant: 20
mg/kg in divided doses;

- Injection(IM): 200 mg every 4-6 hrs, Injection(IM): 200 mg slowly over 2
minutes; IV infusion: 400 mg in 100 ml of normal saline over %-1 hours, 50-
100 mg/hour over 24 hrs for continuous infection

Adverse effects: See ranitidine, gynaecomastia, microsomal enzyme

inhibition and hepatotoxicity are higher

Drug and food interaction: See ranitidine

ESOMEPRAZOLE

Dosage form and strength: Tablets: 20 mg and 40 mg; Injection: 40 ml/vial

Indication: See omeprazole

Contraindication/Precautions: See omeprazole

Precautions: See omeprazole

Dosage schedule:

- Duodenal ulcer associated with H. pylori: 20 mg twice daily

- NSAID associated GU: 20mg once daily for 4-8 weeks; for prophylaxis with
increase rate of gastroduodenal complication who require continued NSAID
treatment 20 mg daily
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- GERD: 40 mg once daily for 4 weeks, continued for further 4 weeks if not
fully healed or symptom persist, maintenance 20 mg daily

Adverse effects: See omeprazole

Drug and food interaction: See omeprazole

FAMOTIDINE

Dosage form and strength: Tablets: 20 mg and 40mg; Injection: 10 mg/ml

Indication: See ranitidine

Contraindication/Precautions: See ranitidine

Dosage schedule:

- Benign ulcer: Oral 40 mg at night for 4-8 weeks, maintenance dose 20 mg
at night

- Reflux oesophagitis: 20-40 mg twice daily for 5-12 weeks

- Zollinger-Ellison syndrome: 20 mg every 6 hours

Adverse effects: See ranitidine

Drug and food interaction: See ranitidine

Patient information: Avoid alcohol, NSAIDs, extreme hot and spicy foods

LANSOPRAZOLE

Dosage form and strength: Capsule: 15 mg and 30 mg

Indication: See omeprazole

Contraindication/Precautions: See omeprazole

Dosage schedule:

- Duodenal ulcer: 30 mg daily in morning for 4 week, maintenance 15 mg
daily; Benign gastric ulcer: 30 mg daily in morning for 8 week;

- NSAID associated duodenal or gastric ulcer: 15-30 mg once daily for 4
weeks continued for further 4 weeks if not fully healed;

- Reflux oesophagitis: 30 mg daily in morning for 4 weeks, continued for
further 4 weeks if not fully healed;

- Zollinger-Ellison syndrome: initially 60 mg once daily adjusted according to
response, daily dose of 120 mg or more given in two divided doses;

- Reflux oesophagitis refractory to other treatment: 40 mg for 8 weeks

Adverse effects: See omeprazole

Drug and food interaction: See omeprazole

OMEPRAZOLE

Dosage form and strength: Capsule: 10 and 20mg

Indication: Benign gastric and duodenal ulcer, NSAID associated duodenal
or gastric ulcer, duodenal or benign gastric ulcer associated with Helicobacter
pylori, reflux oesophagitis, Zollinger-Ellison syndrome, stress ulcer
Contraindication/Precautions: Hypersensitivity reaction, breast-feeding,
patients with liver disease

Dosage schedule: Adult: 20 mg/day for 4-8 week

Adverse effects: Nausea, vomiting, diarrhoea, abdominal colic, skin rash,
headache and dizziness

Drug and food interaction: Inhibits hepatic metabolism of diazepam,
phenytoin, flurazepam, digoxin etc; increases the bleeding tendency with
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warfarin

Patient information: Avoid alcohol, salicylates, NSAIDs; avoid excessive
amounts of caffeine; report onset of black tarry stools, diarrhoea, abdominal
pain

PANTOPRAZOLE

Dosage form and strength: Tablets: 20 and 40mg; Injection: 40 mg/vial
Indication: See omeprazole

Contraindication/Precautions: Report severe diarrhoea, black tarry stools,
abdominal pain, product may have to be discontinued. See omeprazole
Precautions: See omeprazole

Dosage schedule:

- Duodenal ulcer: 40 mg daily in the morning for 2 weeks

- Benign gastric ulcer. 40mg daily in the morning for 2 weeks

Adverse effects: See omeprazole

Drug and food interaction: See omeprazole

RABEPRAZOLE

Dosage form and strength: Tablet: 10 mg and 20 mg

Indication: See omeprazole

Contraindication/Precautions: See omeprazole, children - not

recommended

Dosage schedule:

- Benign gastric ulcer: 20 mg daily in the morning for 6 weeks, continued for
further 6 weeks if not fully healed;

- Duodenal ulcer: 20 mg daily in the morning for 4 week continued for further
4 week if not fully healed;

- GERD: 20 mg once daily for 4-8 weeks, maintenance 10-20mg daily

Adverse effects: See omeprazole

Drug and food interaction: See omeprazole

RANITIDINE

Dosage form and strength: Tablets: 150 mg and 300 mg; Injection: 25 mg/

ml

Indication: Benign duodenal and gastric ulcer, reflux oesophagitis, Zollinger-

Ellison syndrome, GERD, stress ulcer

Contraindication/Precautions: Hypersensitivity, pregnancy, impaired

renal function, children<12 years. Sexual dysfunction in male (loss of libido,

impotence, gynaecomastia)

Dosage schedule:

- Benign ulcer: oral 150 mg twice daily, 300 mg at night for 4-8 weeks

- Chronic episodic dyspepsia: 6 weeks

- NSAID induced ulcer: for 8 weeks

- Reflex oesophagitis: 150 mg twice daily, 300 mg at night for 8 weeks, or if
necessary 12 weeks

- Gastric acid reduction (Prophylaxis of acid aspiration in obstetric): oral -
150 mg at onset of labour, then every 6 hours
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- Surgical procedure: IM or slow 1V injection, 50 mg 45-60 minutes before
induction of anaesthesia, oral 150 mg 2 hours before induction of
anaesthesia, IM 50 mg every 6-8 hours IV infusion, 25 mg/hour for 2 hours,
repeated every 6-8 hours

Adverse effects: Headache, dizziness, myalgia, nausea, skin rash and

diarrhoea or constipation

Drug and food interaction: Decreases absorption of sucralfate, decreased

absorption by ketoconazole, itraconazole

SUCRALFATE

Dosage form and strength: Tablet: 1g

Indication: Benign gastric and duodenal ulceration, chronic gastritis
Contraindication/Precautions: Pregnancy, safety and efficacy of sucralfate
in children have not been established

Dosage schedule: 2 g twice daily (on rising and at bed time) for 4-6 week or
in resistant case 12 weeks, morning 8 g daily; Prophylaxis of NSAIDs induced
ulcer (suspension) 1g 6 times daily (maximum 8 g daily)

Drug and food interaction: Concomitant use with cimetidine, phenytoin,
tetracyclines and fluoroquinolones result in reduction in bioavailability of
these drugs. It should be taken at least 2 hours after administration of other
drugs

patient information: Complete full course of treatment to ensure ulcer healing,
increase fluid intake, dietary bulk and exercise to prevent constipation

1.4 Antiemetics

CYCLIZINE

Dosage form and strength: Tablets: 25 mg and 50 mg

Indication: Prevention and treatment of nausea, vomiting and vertigo
associated with motion sickness

Contraindication/Precautions: Asthma, glaucoma, emphysema, chronic
pulmonary disease. Should not be concurrently used with sedatives,
tranquilizers and anticholinergic medication

Dosage schedule: Motion sickness: 50 mg 30 minutes before traveling,

can be repeated in 6 hours (up to 200 mg/day), 6-12 hours, 25 mg up to 3
times/day not to exceed 75 mg/day

Adverse effects: Drowsiness, xerostomia, headache, dermatitis, urinary
retention, diplopia

Patient information: Avoid hazardous activities, activities requiring alertness
because dizziness may occur; avoid alcohol, other CNS depressants; take 30
minutes before travelling

DIMENHYDRINATE

Dosage form and strength: Tablet: 50 mg; Injectable: 50 mg/ml
Indication: Prevention of motion sickness, Meniere’s disease
Contraindication/Precautions: Hypersensitivity, pregnancy and neonates,
breast-feeding, seizures, angle closure glaucoma, benign enlargement of
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prostate. Masks early signs of ototoxicity if given consistently with ototoxic

drugs

Dosage schedule:

- Prevention of motion sickness: 50-100 mg 4-6 hours or 30 minutes before
traveling (not to exceed 400mg/day);

- Meniere’s disease: 50 mg intra-muscular for acute attack, 25-50 mg 8 hourly
for maintenance

Adverse effects: Paradoxical CNS stimulation (children & occasionally in

adults), CNS depression, dizziness

Drug and food interaction: Eluxadoline, sodium oxalate increases effects by

pharmacodynamics synergism

Patient information: Avoid hazardous activities, activities requiring alertness

because dizziness may occur; avoid alcohol, other CNS depressants

DOMPERIDONE

Dosage form and strength: Tablet: 10 mg; Suspension: 1 mg/ml

Indication: Antiemetic, gastrokinetic to accelerate gastric emptying,

dyspepsia, GERD (Gastro esophageal reflux disease)

Contraindication/Precautions: Obstruction to GIT, urinary outflow,

paralytic ileus, comatose condition, hepatic and cardiovascular disease,

glaucoma

Dosage schedule:

- Acute nausea and vomiting: 10-20 mg 6-8 hours (child 0.25-0.5 mg/kg);

- Functional dyspepsia: 10-20 mg 3 times daily before food for maximum of
12 hours

Adverse effects: Galactorrhoea, gynaecomastia, decreased libido, skin

rashes

Drug and food interaction: Anticholinergic drugs may reduce the therapeutic

effects of domperidone

Patient information: Avoid grapefruit juice during therapy

METOCLOPRAMIDE

Dosage form and strength: Tablet: 10 mg; Injection: 5 mg/ml

Indication: Nausea and vomiting in Gl disorders and treatment with

cytotoxic or radiotherapy, GERD, gastroparesis, premedication and post

operatively

Contraindication/Precautions: Gastro intestinal obstruction, haemorrhage

or perforation, 3-4 days after Gl surgery, pheochromocytoma, convulsive

disorders, renal and hepatic impairment, elderly, children, pregnancy and

breast feeding, Parkinson’s disease, epilepsy, depression, porphyria. Assess

for extra-pyradimal side effects (difficulty in speaking, loss of balance,

rigidity, tremor), signs of depression

Dosage schedule:

- Nausea and vomiting, GERD, Gastroparesis: Adult: 10 mg 3 times daily
(children 2-5 mg/kg);

- Premedication: 10 mg single dose

- Aid to gastrointestinal procedure: 10-20 mg as single dose 5-10 minutes
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before examination

Adverse effects: Extrapyramidal symptoms (children and young adult),
tardive dyskinesia on prolonged use, hyperprolactinemia, drowsiness,
dizziness, restlessness, headache, neuroleptic malignant syndrome, rashes,
pruritus, cardiac conduction abnormalities following IV administration

Drug and food interaction: Alcohol, other CNS depressants increase
sedation effects. haloperidol, phenothiazines increase risk for EPS

Patient information: Avoid concurrent use of alcohol and other CNS
depressants

ONDANSETRON

Dosage form and strength: Injectable: 2 mg/ml; Tablet: 4 mg, 8 mg and 24

mg; Oral solution: 4 mg/5ml

Indication: Chemotherapy induced nausea and vomiting, post operative

nausea and vomiting, radiation induced nausea and vomiting, uremic

pruritus, rosacea, hyperemesis gravidarum

Contraindication/Precautions: Hypersensitivity reactions, co-

administration with apomorphine, pregnancy, breastfeeding, moderate to

severe liver impairment; child below 4 years of age - safety and efficacy not
established

Dosage schedule:

- Chemotherapy induced nausea and vomiting: moderate - 8 mg started 30
minutes prior, highly emetogenic 24 mg; IV - 0.15 mg/kg over 15 minutes, 30
minutes prior to chemotherapy then 4 and 8 hours

- Postoperative nausea and vomiting : 4 mg IV/IM before anaesthesia as
after procedures

- Radiation induced nausea and vomiting: 8 mg PO 1-2 hours before radiation,
subsequent doses every 8 hours

- Cholestatic pruritus: 8 mg 12 hours or 8 hours for 7 days

- Uremic pruritus: 8 mg 12 hours or 8 hours for 14 days,

- Child below 4 years of age: Safety and efficacy not established, can be given
0.1mg/kg IV in postoperative nausea &vomiting

Adverse effects: Headache, constipation, hiccups, flushing, transient visual

disturbances, involuntary movements, dizziness, arrhythmia, hypotension

Patient information: Report to health care professional immediately if

symptoms of irregular heart beat or involuntary movement of eyes, face or

limbs occur

PROCHLORPERAZINE

Dosage form and strength: Injection: 12.5 mg/ml; Tablets: 5 mg and 25 mg
Indication: Postoperative nausea and vomiting, chemotherapy induced
nausea and vomiting, vertigo, psychosis

Contraindication/Precautions: Coma, hypersensitivity. Should be protected
from light

Dosage schedule:

- Acute attack of vomiting: 20 mg initially then 10 mg after 2 hours

- Prevention of nausea and vomiting: 5-10 mg 2-3 times daily (0.25 mg/kg)
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- Labyrinthine disorders: 5 mg 3 times daily (up to 30 mg daily in divided
doses)

Adverse effects: Muscle dystonia and other extrapyramidal side effect, dry

mouth, drowsiness

Drug and food interaction: Increase serotonin syndrome, neuroleptic

malignant syndrome with SSRIs, SNRIs

Patient information: Avoid hazardous activities, activities requiring alertness,

alcohol; not to double or skip doses; avoid sun, wear sunscreen, protective

clothing

PROMETHAZINE

Dosage form and strength: Tablets: 25 mg, 50 mg and 125 mg; Syrup: 6.25

mg/ml; Suppository: 25 mg, 50 mg and 125 mg; Injection: 25 and 50 mg/ml

Indication: Nausea, vomiting, motion sickness, pre-operative and post-

operative sedation, obstetric sedation

Contraindication/Precautions: Porphyria, child under 2 years (risk of

respiratory depression), pregnancy. May cause photosensitivity

Dosage schedule:

- Nausea and vomiting: PO/PR 12.5-25 mg 4-6 hours, IV/IM 12.5-25 mg 4-6
hours

- Motion sickness: 25 mg PO/PR 30-60 minutes before travel

- Pre-operative sedation: 50 mg PO/PR on night before procedure

- Post-operative: 25-50 mg IV/IM combined with reduced doses of analgesics

- Allergic conditions: 25 mg at bedtime or 12.5 mg (PO/PR), 25 mg may be
repeated in 2 hours (IV/IM)

Adverse effects: Sedation, blurred vision, confusion, hallucination,

disorientation, extrapyramidal symptoms

Drug and food interaction: May potentiate the sedative action of opiates,

other CNS depressants, antihistamines and alcohol

Patient information: Avoid prolonged exposure to sunlight, avoid concurrent

use of alcohol or other CNS depressants

1.5 Anti-diarrhoeal drugs

DIPHENOXYLATE

Dosage form and strength: Tablet: 2.5 mg diphenoxylate and 0.025 mg
atropine

Indication: Acute diarrhoea, chronic mild ulcerative colitis
Contraindication/Precautions:  Children <4 years, hypersensitivity,
hepatorenal disease, pregnancy, obstructive jaundice, abnormal liver
function, diarrhoea, pseudomembranous colitis, pregnancy, breast feeding,
hepatic disease, ulcerative colitis, hypertensive crisis

Dosage schedule: Initial dose for adults is 4 tablets, followed by 2 tablets
every 6 hours until diarrhoea is controlled. Maintenance dose as low as % th
of initial dose

Adverse effects: Blurred vision, sedation, nausea, vomiting, abdominal
discomfort, dryness of mouth, urinary retention
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Drug and food interaction: Antimuscarinics, opioids and analgesics, avoid
in those with NAD inhibitors

LOPERAMIDE

Dosage form and strength: Tablet: 2 mg

Indication: Acute nonspecific diarrhoea, chronic diarrhoea, faecal

incontinence, pain of intestinal colic

Contraindication/Precautions: ~ Active ulcerative colitis, ~antibiotic

associated colitis, condition where abdominal distention develops, condition

where inhibition of peristalsis should be avoided. Hypersensitivity, bloody

diarrhoea, high fever, infectious diarrhoea; pseudomembranous colitis, age<2

years. Patients in whom constipation must be avoided. Avoid use as primary

therapy with acute dysentery. Discontinue if no improvement seen within

48 hours in patient with acute diarrhoea, symptoms worsen or abdominal

swelling or bulging develops

Dosage schedule:

- Acute diarrhoea: Initially 4 mg, followed by 2 mg for up to 5 days; usual dose
6 to 8 mg daily; maximum 16 mg per day

- Chronic diarrhoea: Initially 4 to 8 mg daily in divided doses; subsequently
adjusted accordance to response, maintenance up to 16 mg daily in 2
divided doses

Adverse effects: Dizziness, drowsiness, fatigue, flatulence, headache,

nausea

Drug and food interaction: Eluxadoline and fentanyl increase chance and

severity of constipation

Patient information: Do not take missed doses, do not double dose

ORAL REHYDRATION SALTS

Dosage form and strength: Sachet: 2.6 g/I sodium chloride, 2.9 g/I sodium
citrate (dihydrate), 1.5 g/I potassium chloride,13.5 g/I glucose (anhydrous)
Indication: Dehydration from acute diarrhoea
Contraindication/Precautions: Renal impairment. Should be protected
from moisture

Dosage schedule: Fluid and electrolyte loss in acute diarrhoea: oral - adult
200-400 ml solution after every loose motion; infant 1-1.5 times usual feed
volume; child 200 ml after every loose motion

Adverse effects: Vomiting (too rapid administration), hypernatremia and
hyperkalaemia (overdose in renal impairment or administration of too
concentrated solution)

Patient information: One sachet should be used to prepare one litre of
solution, discard any unused solution after 24 hours; do not boil /dilute the
solution

RIFAXIMIN
Dosage form and strength: Tablet: 200 mg and 550 mg
Indication: Traveller's diarrhoea, hepatic encephalopathy, irritable bowel
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syndrome

Contraindication/Precautions: Hypersensitivity, pregnancy category C,
breast feeding. Not effective in travellers diarrhoea due to organism other
than E. coli; discontinue if symptoms worsen or persist > 24-48 hours; hepatic
impairment. Possibility of pseudomembranous colitis

Dosage schedule:

- Traveller’s diarrhoea: oral, 200mg TDS for 3 days

- Hepatic encephalopathy (maintenance of remission): oral, 550mg BD

- Irritable bowel syndrome: oral, 550 mg TDS for 14 days

Adverse effects: Flatulence, rectal tenesmus, abdominal pain, defecation
urgency, constipation, nausea, vomitting

ZINC SULFATE

Dosage form and strength: Oral solution: 10 mg/5 ml; Tablet: 10 mg, 20 mg
Indication: Adjunct to ORS in acute diarrhoea
Contraindication/Precautions: Acute renal failure (may accumulate)
Dosage schedule:

- Infants<6 months: 10 mg daily for 10-14 days

- Child 6 months-5 years ronic diarrhoea: 20 mg daily for 10-14 days
Adverse effects: Abdominal pain, dyspepsia, Nausea, Vomiting, Diarrhoea,
Headache, Gastric irritation

Drug and food interaction: Absorption of ciprofloxacin, levofloxacin,
ofloxacin, ferrous salt and calcium salt can be reduced

Patient information: Tablets may be dispersed in breast milk, in oral
rehydration solution or in water on a small spoon, older children may chew
tablets or swallow them with water; inform doctor if severe nausea/vomiting,
abdominal pain or tarry stools seen

1.6 Laxatives

1.6.1 Bulk forming agents

ISPAGHULA HUSK

Dosage form: Powder (in plastic bottles): 50 g, 100 g, 200 g, 500 g
Indication: Constipation

Contraindication/Precautions: Useful to patient who cannot tolerate bran
Dosage schedule: 0.5-2 gm/day (3 tea spoonful) at bed time, children 7, of
adult dose

Adverse effects: Abdominal distension, flatulence

Patient information: increase fluid intake, bulk forming foods in diet and
mobility

1.6.2 Stool softeners
DOCUSATE SODIUM

Dosage form and strength: Tablet: 100 mg; Syrup: 50 mg/ml; Drops:
25mg/drop
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Indication: Constipation, adjunct to radiological procedure (with Barium
meal 400 mg)

Contraindication/Precautions: Hypersensitivity reaction, intestinal
obstruction, prolong use and children

Dosage schedule: 50-300 mg per oral single or divided dose (up to 500
mg), initially large dose, gradually decrease dose, with barium meal 400 mg
Adverse effects: Rashes, transient abdominal cramping pain

LIQUID PARAFFIN

Dosage form and strength: Emulsion: 25% v/v

Indication: Constipation

Contraindication/Precautions: Hypersensitivity reactions

Dosage schedule: 10-30 ml at night

Adverse effects: Lipoid pneumonia due to aspiration, interfere fat soluble
vitamin absorption, Foreign body granulomatous lesion on mesenteric, liver
and spleen

1.6.3 Stimulant laxative

BISACODYL

Dosage form and strength: Tablet: 5 mg, 10 mg; Suppository: 5 mg, 10 mg

Indication: Constipations, bowel preparation for radiology and surgery

Contraindication/Precautions: Intestinal obstruction, pregnancy, children

<4 years.

Dosage schedule:

- Constipation: 5-10 mg (oral) at night, 10 mg at morning suppository

- Radiological procedure: 10 mg per oral at night then 10 mg suppository at
morning, 1 hour before procedure

- Paediatric: >6 yr, 5 mg per oral at night, <10 yrs, 5 mg suppository

- Radiological procedure: 5 mg by mouth at night, 5 mg per rectal at morning

Adverse effects: Abdominal cramp, local irritation

Drug and food interaction: Increase risk of mucusoal ulceration while

coadminstering with sodium sulfate, potassium sulfate or magnesium sulfate.

May produce hypokalemia with deflazacort or dichlorphenamide.

Patient information: Better to be taken in empty stomach, to be taken with

full glass of water. Swallow tabs whole with full glass of water; do not break,

crush, chew tabs. alone only with water for better absorption. Do not take

with antacid with in 1 hour

SENNA

Dosage form and strength: Tablet: 7.5 mg

Indication: Constipation, bowel preparation for radiological and surgical
procedure

Contraindication/Precautions: Avoid in children and pregnancy, intestinal
obstruction. Should be avoided except when straining, increased risk of
rectal bleeding in haemorrhoids

Dosage schedule:
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- Constipation: Adult:2-4 tablets at night, Children (>6 years): 1 of adult dose
- Bowel preparation: 1 mg/kg in two divided doses

Adverse effects: Abdominal cramps

1.6.4 Osmotic laxatives

LACTULOSE

Dosage form and strength: Syrup: 10 mg/15 ml

Indication: Constipation, hepatic encephalopathy

Contraindication/Precautions: Hypersensitivity, intestinal obstruction,

diabetic patient, pregnancy- use if benefit > risk. Take adequate water

Dosage schedule:

- Constipation: adult, 15 ml per oral twice daily (not more than 60ml/day)
gradually titrate the dose to produce 2-3 soft stool/day

- Children: <1 year, 2.5 ml twice a day titrate according to stool frequency, 1-5
years, 5 ml twice a day titrate according to stool frequency, >6-12 years - 10
ml twice a day, titrate according to stool frequency;

- Hepatic encephalopathy: 30-45 ml (20-30 g) per oral to induce rapid
detection, 30-45 ml per oral after 6-8 hours

Adverse effects: Dehydration, hypernatremia, abdominal distension

Drug and food interaction: Do not use with other laxative (hepatic

encephalopathy), increase chance of Gl obstruction with nifedipine

Patient information: Dilute with fruit juice or water to counteract sweet

taste, take in empty stomach for rapid action; may cause belching, flatulence,

abdominal cramping

MACROGOL 3350

Dosage form and strength: Powder (in satchet): 13.125 g (macrogol 3350)

with 0.3507 g sodium chloride, 0.1785 g sodium bicarbonate, 46.6 mg

potassium chloride

Indication: Constipation, fecal impaction

Contraindication/Precautions: Gut obstruction, gut perforation, severe

inflammatory bowel disease, known hypersensitivity, cardiovascular

diseases.

Dosage schedule:

- Constipation: dissolve 1 sachet in 125 ml of water, to be taken 1-3 times/
day as required;

- Fecal impaction: dissolve 1 sachet in 125 ml of water, 8 sachets to be taken
within 6 hours, up to 3 days if required

Adverse effects: Diarrhoea, dehydration, indigestion, pain abdomen, allergic

reactions

Drug and food interaction: Anti-epileptics (decreased effectiveness)

Patient’s information: Take plenty of fluids. Reconstituted solution can be

kept in fridge (2-8°C) and covered, remaining solution to be discarded after

6 hours if not consumed
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MAGNESIUM HYDROXIDE (MILK OF MAGNESIA)

Dosage form and strength: Tablet: 400 mg; Suspension: 7.75%, 400 mg/5

ml, 800 mg/5 ml, 1200 mg/5 ml

Indication: Constipation, acid peptic disease

Contraindication/Precautions: Renal failure, acute abdomen, undiagnosed

abdominal pain, known hypersensitivity reaction, renal insufficiency

Dosage schedule:

- Constipation: 30-60 ml/day per oral at bed time (400 mg/5ml)

- Acid peptic disease: 5-15 ml (400 mg/5ml) per oral in 4 divided doses, 2-4
tab/day chewable tables

Adverse effects: Abdominal cramp, electrolyte imbalance, hypotension

Patient information: Shake solution before use. Better to be taken in empty

stomach

MAGNESIUM SULPHATE

Dosage form and strength: Injectable: 40 mg/ml, 80 mg/ml, 50%; Infusion
solution: 1g/10 ml, 2 g/100 ml

Indication: Constipation, hypomagnesemia, eclampsia/severe preeclampsia,
preterm labor, torsades de pointes

Contraindication/Precautions: Renal impairment, abdominal pain, acute
surgical abdomenorectal bleeding, heart block

Dosage schedule:

- Constipation: 5-10 g dissolved in 24 ml of water

Adverse effects: Flaccid paralysis, circulatory collapse, nausea, vomiting,
electrolyte and fluid disturbance

Drug and food interaction: Increases effects of neuromuscular blocker,
increases hypotension-antihypertensives, ~decreases absorption  of
tetracyclines, fluoroquinolones

Patient information: Not to use laxative for long time; shake suspension well
before use, not to given at bedtime as laxative may interfere with sleep

POLYETHYLENE GLYCOL 3350

Dosage form and strength: Powder (in sachet): 255 g, 527 g

Indication: Constipation

Contraindication/Precautions: Bowel obstruction, pregnancy category C,
children

Dosage schedule: Constipation: 17 g, after reconstitution in a glass of water
Adverse effects: Nausea, abdominal bloating, cramping and flatulence,
diarrhoea and excessive stool frequency

Patient’s information: Report if unusual cramps, bloating or diarrhoea occurs

1.7 Drugs used in inflammatory bowel diseases (IBD)

ADALIMUMAB

Dosage form and strength: Injection: 40 mg/0.8 ml prefilled syringe/pen
Indication: Crohn’s disease, ulcerative colitis, rheumatic and psoriatic
arthritis, ankylosing spondylitis, plaque psoriasis
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Dosage schedule: Crohn’s disease and ulcerative colitis: subcutaneous,
initial: 160 mg (given on day 1 or split and given over 2 consecutive days),
then 80 mg 2 weeks later (day 15), maintenance: 40 mg every other week
beginning day 29

BUDESONIDE

Dosage form and strength: Tablet (enteric coated): 3 mg

Indication: Treatment of mild to moderate active Crohn’s disease,

Contraindication/Precautions: Hypersensitivity, pregnancy cat (C), hepatic

impairment

Dosage schedule:

- Treatment of mild to moderate active Crohn’s disease: 9 mg orally once
daily for up to 8 weeks;

- Maintenance of clinical remission of mild to moderate Crohn’s disease: 6
mg orally once daily for maintenance of clinical remission up to 3 months (if
symptom control maintained, taper doses to complete cessation)

Adverse effects: Increased risk of infection, abdominal pain, flatulence,

vomitting and other corticosteroid related systemic adverse effects

Drug and food interaction: Avoid using CYP3A4 inhibitors concomitantly

HYDROCORTISONE ACETATE

Dosage form and strength: Suppository: 25 mg

Indication: Ulcerative colitis, proctitis, proctosigmoiditis
Contraindication/Precautions: Avoid in bowel obstruction preparation, and
untreated infection. Proctoscopic examination required before treatment,
avoid prolonged use

Dosage schedule: Suppository 25 mg twice daily for 2 weeks - can be
increased up to 25 mg 3 times daily or 50 mg twice daily

Adverse effects: Local pain/burning sensation, rectal bleeding, exacerbation
of untreated infections

INFLIXIMAB

Dosage form and strength: Injection: 100 mg

Indication: Crohn’s disease, ulcerative colitis

Contraindications/Precautions: Discontinue if serious infection/sepsis,

pregnancy (B). Consider premedication with antihistamines, acetaminophen,

and/or corticosteroids. Increases risk of lymphoma and other malignancy in
children and adolescents

Dosage schedule:

- Crohn disease: adult, IV: 5 mg/kg at 0, 2, and 6 weeks, followed by 5 mg/
kg every 8 weeks thereafter; dose may be increased to 10 mg/kg in patients
who respond but then lose their response. If no response by week 14,
consider discontinuing therapy, Children >6 years and adolescents, IV: 5
mg/kg at 0, 2, and 6 weeks, followed by 5 mg/kg every 8 weeks thereafter;

- Ulcerative colitis: IV: 5 mg/kg at 0, 2, and 6 weeks, followed by 5 mg/kg
every 8 weeks thereafter, children 26 years and adolescents, 1V, 5 mg/kg at
0, 2, and 6 weeks, followed by 5 mg/kg every 8 weeks thereafter
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Adverse effects: Hypersensitivity, abdominal pain, increased serum ALT,
infection, infusion related reaction

Drug and food interaction: Adalimumab, etanercept (increases
immunosuppressive effect of infliximab)

MESALAZINE

Dosage form and strength: Tablet: 1.2 g; Suppository: 500 mg; Enema: 5 ml

Indication: Ulcerative colitis (acute attack, maintenance of remission).

maintenance of remission of Crohn’s ileo-colitis

Contraindication/Precautions: Hypersensitivity to salicylates, breast

feeding mother, children with chickenpox or flu like symptoms, active peptic

ulcer disease, severe renal failure. Empty stomach prior rectal administration
of drug; instruct patient on correct method of administration

Dosage schedule:

- Maintenance of remission of ulcerative colitis (UC) and Crohn’s ileo-colitis:
Adult 1.2-2.4 g daily in divided dosage, child 12-17 years 400-800 mg 3
times/day

- Treatment of mild to moderate UC and acute attack: Adult 2.4 g daily in
divided dosage, child 12-17 years 800 mg 3 times a day

Adverse effects: Dizziness, oligospermia, abdominal pain, flatulence and

headache

Drug and food interaction: Preparation that lower stool pH (e.g. lactulose)

may prevent release of mesalazine

SULFASALAZINE

Dosage form and strength: Tablet: 0.5 g, 1g; Suppository: 500 mg

Indication: Ulcerative colitis, active Crohn’s disease, active rheumatoid

arthritis

Contraindication/Precautions: Avoid in cases of hypersensitivity to

salicylates or sulfonamides, child under 2 years, porphyria, intestinal or

urinary obstruction, severe renal impairment. Use with caution in renal,
hepatic impairment, G6PD deficiency, blood related disorder, child

Dosage schedule:

- Ulcerative colitis: adult (oral) - 1-2 g QID in acute attack until remission
maintenance dose 500 mg QID, child > 2 yrs 40 -60 mg/kg in acute attack,
reducing to maintenance dose 20-30 mg/kg daily;

- Active Crohn’s disease: adult (oral) 1-2 g QID in acute attack until omission
occurs, child »>2 year 40-60 mg/kg daily in acute attack;

- Ulcerative colitis, Crohn’s disease: by reactive suppositories, 0.5-1 g
morning & evening after bowel movement, by rectum (retention enema), 3
gm at night for at least an hour

Adverse effects: Nausea, vomiting, exacerbation of colitis, diarrhoea, loss

of appetite, fever, blood disorders, hypersensitivity, lung complications

(eosinophilia, fibrosing alveolitis), periorbital edema

Patient information: Take each oral dose with full glass of water to prevent

crystalluria, urine, skin may be coloured yellow orange.
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1.8 Drug used in esophageal varices

OCTREOTIDE

Dosage form and strength: Injection: 0.05 mg/ml, 0.1 mg/ml, 0.2 mg/ml,
0.5 mg/ml and 1 mg/ml

Indication: Esophageal variceal bleeding, acromegaly, carcinoid tumor,
VIPoma

Dosage schedule: Esophageal variceal bleeding: 50 mcg IV bolus, then 25-
50 meg/hr for 1-5 days

Adverse effects: See under section 12.6

Drug and food interaction: See under section 12.6

TERLIPRESSIN

Dosage form and strength: Injection: 200 mg/2 ml

Indication: Bleeding from esophageal varices
Contraindication/Precautions: Avoid in seizure, migraine, asthma, heart
failure and renal disease. Use in pregnant women only if clearly needed
Dosage schedule: Initially 2 mg every 4-6 hours until bleeding is controlled,
then 1 mg every 4-6 hour for maximum up to 48 hours

Adverse effects: Abdominal cramps, headache, cardiac arrhythmias

1.9 Drugs affecting biliary composition and flow

URSODEOXYCHOLIC ACID

Dosage form and strength: Tablets: 150 mg; Capsules: 250 mg

Indication: Used in dissolution of gallstones, primary biliary cirrhosis

Contraindication/Precautions: Pregnant and lactating mothers. Avoid

aluminium containing antacids during therapy, may impair absorption

Dosage schedule:

- Dissolution of gall stones: 8-12 mg/kg daily as a single dose at bedtime or in
two divided doses, for up to 2 years; treatment is continued for 3-4 months
after stones dissolve

- Primary biliary cirrhosis: 10-15 mg/kg daily in 2-4 divided doses

Adverse effects: Nausea, vomiting, diarrhoea, gallstone calcification,

pruritus

1.10 Probiotics

They are combination of microbial cell preparation (live cultures or
lypophilised powders) usually containing Lactobacillus sp., Bifidobacterium,
Streptococcus faecalis, Enterococcus sp. and the yeast Saccharomyces
boulardii, etc.

Dosage form and strength: Capsule/sachet (organisms vary from 15 million
cells to 2.5 billion cells of lactobacillus acidophilus)

Indication: Infective diarrhoea, antibiotic associated diarrhoea, risk of
traveller’s diarrhoea

Contraindication/Precautions: Immunocompromised patients.
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Dosage schedule: Since there are so many different probiotic organisms,
there is no set dosage. Probiotics are dosed by number of live organisms
(cells) they contain. Typical dosage of lactobacillus ranges between 1-10
billion cells divided into 3 or 4 doses

Adverse effects: Infection, acidosis (rare)

Patient’s information: Natural curd/yoghurt are rich source of beneficial
bacteria




2.1 Anti-anginal agents
2.1.1 Nitrates
Glyceryl trinatre
Isosorbide dinitrate

Isosobide mononitrate
2.1.2 Beta-blocker

Atenolol

Bisoprolol

Carvedilol

Metoprolol

Propranolol
2.1.3 Calcium channel blockers

Diltiazem

Verapamil

2.2 Antiarrhythmic agents
Adenosine
Amiodarone
Atenolol
Digoxin
Disopyramide
Isoprenaline
Lignocaine
Metoprolol
Procainamide
Propranolol
Verapamil

2.3 Antihypertensive agents

2.3.1 Angiotensin converting engyme inhibitor (ACEI)
Captopril
Enalapril
Lisinopril
Ramipril

2.3.2 Angiotensin receptor blockers
Irbesartan
Losartan
Telmisartan
Valsartan

2.3.3 Beta blockers
Atenolol
Bisoprolol
Metoprolol
Labetalol
Nebivolol
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2.4

2.5

Propranolol

2.3.4 Calcium channel blockers
Amlodipine
Felodipine
Nifedipine

2.3.5 Centrally acting antihypertensive
Clonidine

2.3.6 Diuretics
Chlorthalidone
Furosemide:
Hydrochlorothiazide
Indapamide
Metolazone
Spironolactone
Torsemide

2.3.7 Others
Hydralazine hydrochloride
Methyldopa
Prazosin
Reserpine
Sodium nitroprusside
Tamsulosin
Terazosin

Drugs used in cardiovascular shock
Dopamine hydrochloride
Dobutamine
Epinephrine/Adrenaline
Norepinephrine/Noradrenaline
Phenylephrine

Vasopressin

Drug used in heart failure
Bisoprolol

Carvedilol

Dobutamine

Digoxin

Dopamine

Epinephrine /adrenaline
Furosemide

Losartan

Metoprolol

Milrinone
Norepinephrine/noradrenaline
Ramipril

Spironolactone

Valsartan
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2.6 Drugs used in pulmonary hypertension
Bosentan
Sildenafil

2.7 Drugs used in dyslipidemia
Atorvastatin
Cholestyramine
Clofibrates
Ezetimide
Fenofibrate
Gemfibrozil
Nicotinic acid
Simvastatin
Rosuvastatin
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2.1 Anti-angina agents

2.1.1 Nitrates

GLYCERYL TRINATRE (Nitroglycerine)

Dosage form and strength: Solution (infusion): 25 mg/250 ml, 50 mg/250

ml, 100 mg/250 ml; Solution (injection): 5 mg/ ml

Indications: Prophylaxis and acute attack of angina pectoris, Hypertensive

emergencies, acute decompensated heart failure

Contraindications/Precautions: Avoid in hypersensitivity to nitrates,

hypotension, hypovolemia, hypertrophic obstructive cardiomyopathy,

aortic stenosis, cardiac tamponade, constrictive pericarditis, mitral stenosis,
marked anemia, head trauma, cerebral hemorrhage, angle-closure glaucoma.

Use caution in severe hepatic impairment, hypothyroidism, malnutrition,

hypothermia, recent history of myocardial infarction. Renal impairment: 10-

50 ml/min: never administer. Uninterrupted infusion > 24 hours produces

tolerance.

Dosage schedule:

- Angina (acute attack): Intravenous infusion, adult: initially 5-10 mcg/min.
The rate of the infusion may be increased by 10 mcg/min every 3-5 min until
symptoms are relieved, systolic arterial pressure falls to <100 mm Hg, or the
dose reaches 200 mcg/min

- Hypertensive emergencies: Intravenous infusion, adult: 5-10 mcg/min
initial dose and up to 200 mcg/min as long as hemodynamic stability is
maintained) for the first 24-48 h after the onset of infarction.

- Acute decompensated heart failure: Intravenous infusion, adult: 10-20
mcg/min, increase up to 200 mcg/min. Intravenous infusion, Children:
Initially 0.25- 0.5 mcg/kg/min to titrate to 0.5-1.0 mcg/kg/min. Maximum
dose 20 mcg/kg/min

- Start with the lowest dose. Subsequent doses and intervals of administration
should be adjusted according to the blood pressure response and duration
of action.

Adverse effects: Throbbing headache (most frequent in early therapy),

flushing, dizziness, postural hypotension, Tachycardia, syncope, paradoxical

bradycardia

Drug and food interaction: Increases the effect of beta-blockers, ACE

inhibitors, angiotensin receptor blockers, calcium channel blockers. Avoid in

concomitant/recent use of erectile dysfunction products (sildenafil, tadalafil,
vardenafil) - may cause severe hypotension and death. Avoid alcohol intake.

ISOSORBIDE DINITRATE

Dosage form and strength: Tablet (sublingual): 5 mg, 10 mg

Indications: Prophylaxis and treatment of angina, left ventricular failure.
Contraindications/Precautions: See under glyceryl trinitrate

Patients taking isosorbide dinitrate for the long-term management of angina
may often develop tolerance to the antianginal effect; avoid by giving the
second of 2 daily doses of longer-acting oral preparations after an 8-hour
rather than a 12-hour interval, thus ensuring a nitrate-free interval each day.
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Dosage schedule:

- Angina (acute attack): Sublingual, adult: 5-10 mg repeated as required.

- Angina (prophylaxis): Oral, adult: 30-120 mg daily in divided doses.
Intravenous infusion: 2-10 mg daily, maximum dose 20 mg/hour.

- Left ventricular failure: Oral, adult 40-160 mg daily in divided doses,
maximum dose 240 mg daily in divided doses. Intravenous infusion: 2-10
mg daily, maximum dose 20 mg/hour.

Adverse effects: See under glyceryl trinitrate, tolerance (in long term,

uninterrupted use)

ISOSOBIDE MONONITRATES

Dosage form and strength: Tablet: 10 mg, 20 mg, 40 mg; Sustained release
tablets: 30 mg.

Indications: Prophylaxis of angina pectoris, adjunct in congestive heart
failure.

Contraindications/Precautions: See under glyceryl trinitrate

Dosage schedule: Prophylaxis for angina: Oral(immediate release), adult:
initially 20 mg 2-3 times daily or 40 mg twice daily or 10 mg twice daily (in
those who have not previously received nitrates) maximum dose 120 mg in
2-3 divided doses daily.

Adverse effects: See under glyceryl trinitrate

2.1.2 Beta blocker

ATENOLOL

Dosage form and strength: Tablet: 25 mg, 50 mg, 100 mg; Solution: 500
mcg/ml in 10ml vial.

Indications: Chronic stable angina, secondary prevention after myocardial
infarction, supra ventricular arrhythmia, mild CHF, hypertension, migraine
prophylaxis.

Contraindications/Precautions: Avoid in history of asthma or bronchospasm
(if no alternative, then use with extreme caution and under specialist
supervision), uncontrolled heart failure, prinzemetal angina, bradycardia
(heart rate <50 bpm), hypotension, sick sinus syndrome, second and third
degree atrioventricular block, cardiogenic shock, metabolic acidosis, severe
peripheral arterial disease, pheochromocytoma (unless used with an alpha
blocker). Use caution in patients with first —degree atrioventricular block,
portal hypertension, renal impairment (reduce dose), diabetes mellitus (small
decrease in glucose tolerance, which can mask symptoms of hypoglycemia),
history of hypersensitivity and myasthenia gravis, obstructive airway
disease, portal hypertension, psoriasis. Pregnancy- avoid (IUGR, neonatal
hypoglycemia and bradycardia). Breast feeding: avoid. Monitor lung function
in inadequate cardiac function and bronchospasm disease. Symptoms of
hypoglycemia and thyrotoxicosis may get masked. Assess weight daily, watch
for CHF (rales/crackles, jugular vein distension, weight gain, and edema).
Abrupt withdrawal of drug may exacerbate angina symptoms or precipitate
myocardial infarction in patients with coronary artery disease.
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Dosage schedule:

- Hypertension: Oral, adult: 25 - 50 mg daily. Oral, child: 0.5-1.0 mg/kg/dose
in 1-2 divided doses daily. Maximum dose- 2mg/kg/day or 100 mg/day

- Angina: Oral, adult: 100 mg, maximum dose 200 mg daily 1 or 2 doses.

- Arrhythmias: Oral, adult: 50-100 mg daily. Intravenous, adult: 2.5 mg at
rate of 1 mg/min repeated at 5 min interval to a maximum of 10 mg/dose.
Intravenous infusion, adult: 150 mcg/kg every 12 hourly over 20 minutes,
repeated every 12 hours if required.

- Early intervention Myocardial infarction (within 12 hour): slow intravenous
infusion, adult: 5 mg by then oral 50 mg after 15 minutes then oral 50 mg
after 12 hours then 100 mg daily.

- Migraine prophylaxis: Oral, adult: 50-200 mg daily in divided doses

Adverse effects: Bradycardia, gastrointestinal disturbances including

nausea, vomiting, diarrhea, constipation, abdominal cramp, fatigue, cold

hands and feet, hypertriglyceridemia.

Drug and food interaction: Avoid with verapamil. Hypotensive effect

increases with diuretics, ACE inhibitors, Angiotensin Il receptor antagonist,

calcium channel blocker. Atenolol may enhance bradycardia produced by
cardiac glycosides.

BISOPROLOL

Dosage form and strength: Tablet: 2.5 mg, 5 mg, 10 mg

Indications: Hypertension, angina, adjunct in heart failure

Contraindications/Precautions: See under atenolol

Dosage schedule:

- Hypertension and angina: Oral, adult: 510 mg once daily, 20 mg daily
(maximum).

- Adjunct in heart failure: Oral, adult: initially 1.25 mg once daily (in the
morning) for 1 week then, if well tolerated, increased to 2.5 mg once daily
for 1 week, then 3.75 mg once daily for 1 week, then 5 mg once daily for 4
weeks, then 7.5 mg once daily for 4 weeks, then 10 mg once daily, maximum
10 mg daily.

Adverse effects: See under atenolol

Drug and food interaction: See under atenolol

CARVEDILOL

Dosage form and strength: Tablet: 3.125 mg, 6.25 mg, 12.5 mg, 25 mg

Indications: Angina, hypertension, adjunct to diuretics/digoxin/ACE

inhibitors in heart failure

Contraindications/Precautions: See under atenolol. Avoid in acute

decompensated heart failure requiring intravenous inotropes. Check for

edema in feet, legs daily. Rise slowly from sitting or lying position to minimize
orthostatic hypotension

Dosage schedule:

- Hypertension: Oral, adult: Initially 12.5 mg once daily for 2 days, then
increased to 25 mg once daily; increased if necessary up to 50 mg daily,
dose to be increased at intervals of at least 2 weeks and can be given as a
single dose or in divided doses daily.
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- Angina: Oral, adult: initially 12.5 mg once daily, increased after 2 days to 25
mg twice daily.

- Adjunct in heart failure: Oral, adult: initially 3.125 mg twice daily to 6.25
mg twice daily, then to 12.5 mg twice daily then to 25 mg twice daily. Dose
increased at intervals of at least 2 weeks

Adverse effects: Allergic skin reactions, angina, AV block, changes in

liver enzymes, depressed mood, disturbances of micturition, influenza-

like symptoms, leucopenia, nasal stuffiness, postural hypotension,
thrombocytopenia, wheezing, headache, dizziness, bradycardia and
impotence

Drug and food interaction: Conduction disturbances increases with calcium

channel blocker. Carvedilol increases the effect of antidiabetic drugs.

METOPROLOL

Dosage form and strength: Tablets: 50 mg, 100 mg; Injection: 1 mg/ml

Indications: Angina, hypertension, arrhythmias, migraine prophylaxis,

hyperthyroidism adjunct, early intervention in myocardial infarction.

Contraindications/Precautions: See under atenolol. Abrupt withdrawal

may cause M, ventricular arrhythmias, myocardial ischemia; taper dose over

7-14 days.

Dosage schedule:

- Angina: Oral, adult: 50- 100 mg, 2-3 times daily.

- Hypertension: Oral, adult: initially 100 mg daily, maximum dose 400 mg
daily in 1-2 doses.

- Arrhythmias: Oral, adult: 50-100 mg, 2-3 times daily, maximum dose 300
mg daily in divided doses. Intravenous, adult: up to 5 mg at rate 1-2 mg/
minute repeated after 5 minutes if necessary, total dose 10-15 mg.

- Migraine prophylaxis: Oral, adult: 100 -200 mg daily in divided doses.

- Early intervention in myocardial infarction (within 12 hours): Intravenous,
adult: 5 mg every 2 minutes to a maximum dose of 15 mg, followed after 15
minutes by oral 50 mg every 6 hours for 48 hours; maintenance oral 200 mg
daily in divided doses.

- Hyperthyroidism (adjunct): Oral, adult: 50 mg 4 times a day

- In surgery: intravenous 2-4 mg by slow injection to control arrhythmias
developing during anesthesia; 2 mg doses may be repeated, maximum dose
10 mg.

- Oral, child: 1-2 mg/kg/day in 2 divided doses daily. Maximum dose 6 mg/
kg/day up to 200 mg/day

Assess ECG directly when giving IV during initial treatment.

Adverse effects: See under atenolol

Drug and food interaction: See under atenolol

PROPRANOLOL

Dosage form and strength: Tablet: 10 mg, 20 mg, 40 mg, 80 mg. Injection:
1 mg/ml

Indications: Chronic stable angina, hypertension, secondary prevention after
acute myocardial infraction, anxiety, thyrotoxicosis, migraine prophylaxis,
pheochromocytoma (only with alpha blocker), prophylaxis of variceal
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bleeding in portal hypertension, hypertrophic obstructive cardiomyopathy,
mitral valve prolapse, essential tremor, child with cyanotic spells or
hypertension or infantile hemangioma
Contraindications/Precautions: ~ See under atenolol. Use caution in
inadequate cardiac function and bronchospastic disease. Reduce oral
dose in renal and hepatic impairment. Pregnancy (C) breast feeding: safety
not established. Do not discontinue abruptly; as dysrhythmia, angina,
myocardial ischemia may occur so taper over at least a few weeks. Symptoms
of hypoglycemia may get masked- monitor blood glucose.

Dosage schedule:

+ Hypertension: Oral, adult: initially 80 mg twice daily, increased at weekly
intervals as required; maintenance dose 160-320 mg daily. Oral, child: 1-4
mg/kg/day in 3-4 divided doses.

- Prophylaxis of variceal bleeding in portal hypertension: Oral, adult: initially
40 mg twice daily increased to 80 mg twice daily according to heart rate;
maximum dose 160 mg twice daily.

- Pheochromocytoma (only with an alpha blocker): Oral, adult: 60 mg daily
for 3 days before surgery. 30 mg daily for patients not fit for surgery

- Angina: Oral, adult: initially 40 mg 2-3 time daily; maintenance 120-240 mg
daily.

- Arrhythmias,  hypertrophic  obstructive  cardiomyopathy, — anxiety,
tachycardia and thyrotoxicosis (adjunct): Oral, adult: 10-40 mg in 3-4
divided doses daily

- Anxiety (with symptoms such as palpitation, sweating, tremor): Oral, adult:
40 mg once daily; may increase to 40 mg 3 times daily, if necessary.

- Prophylaxis after infraction: Oral, adult: 40 mg 4 times daily for 2-3 days,
then 80 mg twice daily, beginning 5-21 days after infraction.

- Essential tremor: Oral, adult: initially 40 mg 2-3 times daily; maintenance
80-160 mg daily.

- Migraine prophylaxis: Oral, adult: 80-240 daily divided doses.

- Arrhythmias and thyrotoxic crisis: Intravenous injection; 1 mg over 1 minute.

- Cyanotic spells: Child, intravenous: 0.15-0.25 mg/kg/day in 4 divided dose,
not to exceed 1 mg for infants and 3 mg for children. Oral, child: 2-4 mg/kg/
day in 4 divided doses

- Infantile hemangioma: Oral, child: 1-2 mg/kg/day in 3 divided doses

Adverse effects: See under atenolol. Hallucination, nightmare, sexual

dysfunction.

Drug and food interaction: See under atenolol. Hypersensitivity to

catecholamine during withdrawal

2.1.3 Calcium channel blockers

DILTIAZEM

Dosage form and strength: Tablet: 30 mg, 60 mg

Indications: Angina pectoris

Contraindications/Precautions: Avoid in acute porphyria, left ventricular
failure with pulmonary congestion, second- or third-degree AV block (unless
pacemaker fitted), severe bradycardia, sick sinus syndrome. Use caution
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bradycardia (avoid if severe), first degree AV block, heart failure, prolonged
PR interval, significantly impaired left ventricular function. Pregnancy: avoid.
Hepatic impairment reduce dose. Renal impairment, start with smaller dose.
Dosage schedule:

- Angina: Oral, adult: Initially 60 mg 3 times a day, adjusted according to
response; maximum 360 mg/day. Elderly: Initially 60 mg twice daily,
adjusted according to response; maximum 360 mg per day

- Oral, child: 1.5-2 mg/kg/day in 3-4 divided doses (maximum dose: < 6mg/
kg/day up to 360 mg/day

Adverse effects: Asthenia, AV block, bradycardia, dizziness, gastro-intestinal

disturbances, headache, hot flushes, hypotension, malaise, edema (notably

of ankles), palpitation, Sino-atrial block

VERAPAMIL

Dosage form and strength: Verapamil Hydrochloride: Tablet (immediate

release): 40 mg, 80 mg, 240 mg. Solution: 2.5 mg/ml

Verapamil injection should be protected from light.

Indications: Angina pectoris, supra ventricular arrhythmias, hypertension,

migraine prophylaxis, supraventricular tachycardia in children

Contraindications/Precautions: Hypotension, bradycardia, second- and

third-degree heart block, sick sinus syndrome; cardiogenic shock, history

of heart failure , atrial flutter or fibrillation complicating Wolff-Parkinson-

White syndrome, acute porphyria. First-degree atrioventricular block, acute

phase of myocardial infarction (avoid if bradycardia, hypotension, or left

ventricular failure present), hepatic impairment; children (specialist advice
only); Pregnancy and breastfeeding: Avoid use in neonate and young infants.

Not to discontinue abruptly, chest pain may occur.

Dosage schedule:

- Angina, supraventricular arrhythmia: Oral, adult: 40-120 mg 3 times daily

- Hypertension: Oral, adult: 240-480 mg daily in 2- 3 divided doses. By
slow intravenous injection over 2 minutes (3 minutes in elderly), 5 - 10 mg
(preferably with ECG monitoring)

- Paroxysmal tachyarrhythmia: slow intravenous injection, adult: initially
5-10 mg further 5 mg after 5-10 minutes if required over 2 minutes (over 3
minutes in elderly) under ECG monitoring.

- Supraventricular tachycardia: Child, intravenous: 0.1-0.3 mg/kg/dose may
be repeated in 30 min. Maximum first dose 5 mg, and second dose 10 mg

- Supraventricular arrhythmias: slow intravenous injection, adult: 5-10 mg,
over 2 minutes (over 3 minutes in elderly) under ECG monitoring

Adverse effects: Constipation; less commonly nausea, vomiting, flushing,

headache, dizziness, fatigue, and ankle edema; rarely allergic reactions

including pruritus, urticaria, angioedema, and erythema multiforme (Stevens-

Johnson syndrome); myalgia, arthralgia, paresthesia, erythromelalgia;

increased prolactin concentration; gynecomastia and gingival hyperplasia

on long-term treatment; hypotension, heart failure, bradycardia, heart block,
and asystole (due to negative inotropic effect) with high doses.
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2.2 Antiarrhythmic agents

ADENOSINE

Dosage form and strength: Injection: 6 mg/2 ml vial

Indications: Paroxysmal supraventricular tachycardia (including Wolff-

Parkinson-White syndrome)

Contraindications/Precautions: Pre-existing second or third degree AV

block, asthma and sick sinus syndrome. Use cautiously in arterial fibrillation

or flutter and heart transplant.

Dosage schedule:

- Rapid intravenous injection into central or large peripheral vein: 3 mg over
2 seconds with cardiac monitoring; if necessary followed by 6 mg after 1-2
minutes and then by 12 mg after a further 1-2 minutes.

- Neonate, intravenous: 0.05 mg/kg over 1-2 sec may increase dose by 0.05
mg/kg every 2 mins. Maximum dose 0.25 mg/kg

- Child, intravenous: 0.1-0.2 mg/kg (initial maximum dose 6 mg) over 1-2 sec.
May increase dose by 0.05mg/kg every 2 mins to maximum of 0.25 mg/kg

Follow each dose with normal saline flush. Assess the cardiopulmonary and
respiratory status.

Adverse drug reactions: Chest pain, transient facial flush, bronchospasm,

nausea and severe bradycardia, difficult or labored breathing, chest tightness

Drug and food interactions: Increased risk for higher degree of heart

block: carbamazepine. Increased risk of ventricular fibrillation with digoxin,

verapamil. Increased effects with dipyridamole. Methylxanthines decrease
the activity of adenosine

Patient’s information: Patient should report facial flushing, dizziness,

sweating, palpitations, and chest pain (usually transient).

AMIODARONE

Dosage form and strength: Tablet: 100 mg, 200 mg; Solution: 25 mg/ml, 30

mg/ml, 50 mg/ml

Indications: Paroxysmal supraventricular, nodal and ventricular tachycardia,

atrial fibrillation or flutter, ventricular arrhythmia (unresponsive to others)

and ventricular fibrillation, all atrial and ventricular tachycardia

Contraindications/Precautions: Avoid in sinus bradycardia, SA heart block,

lodine sensitivity, cardiogenic shock, second or third degree AV block, thyroid

dysfunctions, severe hepatic, pneumonitis, pulmonary fibrosis, hypokalemia,

CHF (with inadequate compensation). Pregnancy: risk of neonatal goiter.

Breast feeding: avoid. Clinical monitoring (baseline and every 3 to 6 months)

of serum potassium; chest X-ray, pulmonary function tests (with diffusion

capacity), liver function test and thyroid function tests is recommended.

Toxicity is reversible when managed early.

Dosage schedule:

- Arrhythmias: Oral, adult: 200 mg 3 times daily for 1 week reduced to 200
mg twice daily

- Ventricular fibrillation: intravenous infusion, adult: 300 mg over at least 3
minutes.

- Drug resistant refractory cardiac arrhythmia: Oral, child: < 1 year: 600-
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800 mg/1.73m?/day in 1-2 divided dose for 1-14 days. > 1 years: 10-15 mg/
kg/day in 1-2 divided doses for -14 days and/or until adequate control is
achieved, then reduce to 5 mg/kg/day. Child, intravenous: 5 mg/kg over 30
min followed by continuous infusion at the rate of 5 mcg/kg/min. Maximum
dose: 15 mcg/kg/min or 20 mg/kg/day

- Infusion should be diluted in glucose 5%, concentration should not exceed
2 mg/ml.

Marked hypotension on IV administration.

Adverse effects: Nausea, vomiting, raised serum transaminases,

bradycardia, ventricular arrhythmia, ventricular fibrillation. Neurologic

dysfunction (dizziness, paresthesia, tremor and involuntary movements, lack
of co-ordination, abnormal gait and ataxia), thyroid dysfunction, pulmonary
toxicity (pneumonitis and fibrosis) on long term use.

Drug and food interactions: Inhibits CYP450 enzymes and may increase

concentrations of Digoxin, Methotrexate, Theophylline, Procainamide.

Increase risk of myopathy with simvastatin. Increased risk of bradycardia with

beta-blockers, calcium channel blockers. Increased risk of QT prolongation

with azoles, fluoroquinolones, macrolides

Patient’s information: Do not discontinue abruptly. Use sunscreen or stay

out of sun to prevent burns, use dark glasses to prevent photophobia. Skin

discoloration is usually reversible

ATENOLOL: See under section 2.1 Antianginal agents

DIGOXIN

Dosage and strength: Injection: 250 mcg/ml in 2-ml ampoule; Oral liquid: 50
mcg/ml; Tablet: 62.5 mcg, 250 mcg

Indications: Supraventricular arrhythmias, particularly atrial fibrillation;
heart failure

(considered for selected patients who remain symptomatic despite treatment
with an ACE inhibitor, a diuretic, and a suitable beta-blocker)
Contraindications/Precautions: Avoid in  hypertrophic  obstructive
cardiomyopathy (unless also atrial fibrillation and heart failure); Wolff-
Parkinson-White syndrome or other accessory pathway, particularly if
accompanied by atrial fibrillation; ventricular tachycardia or fibrillation;
intermittent complete heart block; second-degree atrioventricular block.
Use caution in recent myocardial infarction; sick sinus syndrome; severe
Pulmonary disease; thyroid disease; the elderly (reduce dose); renal
impairment; avoid hypokalemia; avoid rapid intravenous administration
(nausea and increased risk of arrhythmias); Pregnancy (C) Breastfeeding:
use with caution. Obtain ECG after 6 hours to assess toxicity. Monitor apical
pulse for 1 full minute before administration .Withhold dose if pulse rate is
<60 bpm in an adult, <70 bpm is a child or <90 bpm in an infant. Monitor
blood pressure periodically, monitor ECG throughout IV administration and
6 hrs. after each dose. Therapeutic drug monitoring is advised in patient
receiving digoxin. Take missed doses within 12 hrs. of scheduled dose. Do
not double the dose.

Digoxin has been associated with an increased risk of falls in the elderly, so
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patient and family should be advised for monitoring.

Dosage schedule:

- Atrial fibrillation: Oral, adult: initially 1-1.5 mg in divided doses over 24
hours for rapid digitalization (or 250 mcg once or twice daily if digitalization
less urgent) followed by: 62.5-500 mcg daily (higher dose may be divided),
according to renal function and heart rate response; usual maintenance
dose: 125-250 mcg daily (lower dose more appropriate in the elderly).

- Emergency control of atrial fibrillation: intravenous 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 has been given in previous 2 weeks.

Child: doses unit is mcg/kg/day

Total daily dose Daily maintenance
(mcg) mcg)

PO IV/IM PO IV/IM
Premature neonate 20 15 5 3-4
Full Term Neonate 30 20 8-10 6-8
1 month-2 vears 40-50 30-40 10-12 7.5-9
2-10 years 30-40 20-30 8-10 6-8
> 10 years 10-15 8-12 2.5-5 2-3

Initially, half of the total daily dose, then other half total daily dose every 8
hours in 2 divided doses

Adverse effects: Usually only with high doses; gastrointestinal disturbances
including anorexia, nausea, vomiting, diarrhea, and abdominal pain; visual
disturbances, headache, fatigue, drowsiness, confusion, dizziness, delirium,
hallucinations, depression; all arrhythmias except for rapidly conducted
atrial arrhythmias (atrial fibrillation and atrial flutter) and except Mobitz
type Il second degree heart block; rarely rash, and intestinal ischemia;
gynecomastia on long-term use; thrombocytopenia reported.

Drug and food interactions: When digoxin is administered with beta
blockers and verapamil, there is increased risk of AV block and bradycardia.

DISOPYRAMIDE

Dosage form and strength: Capsules: 100 mg, 150 mg; Injection: 10 mg in
5 ml ampoule.

Indication: Atrial and ventricular arrhythmias including those resistant to
lignocaine.

Contraindications/Precautions: Avoid in preexisting second or third degree
AV block, cardiogenic shock, heart failure (can produce severe hypotension
due to negative inotropic properties). Renal or hepatic insufficiency, third
trimester of pregnancy, glaucoma, myasthenia gravis or urinary retention.
Use caution in the elderly and children because they may be more sensitive
to its effects.

Dosage schedule: Oral (immediate release), adult: 300-800 mg daily in
divided doses. Slow intravenous injection, adult: 2 mg/kg over at least 5
minutes to a maximum of 150 mg with ECG monitoring.

Take disopyramide on a regular schedule around the clock, unless otherwise
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directed by your doctor. If you miss a dose of disopyramide, take it if you
remember within 4 hours. If it has been more than 4 hours since your missed
dose, skip the missed dose and go back to your regular doses schedule. Do
not take 2 doses at once.

Adverse effects: Angle-closure glaucoma, antimuscarinic effects, AV block,
blurred vision, cholestatic jaundice, dry mouth, gastro-intestinal irritation,
hypoglycemia, hypotension, myocardial depression, psychosis, urinary
retention, ventricular tachycardia, ventricular fibrillation or torsade de
pointes (usually associated with prolongation of QRS complex or QT interval).
Drug and food interactions: The effects of disopyramide can increase with
metoprolol and alcohol (minor).

Patient’s information: Do not drive, operate machinery. Do not stop the drug
suddenly.

ISOPRENALINE

Dosage form and strength: Injection: 0.2 mg/ml. Tablet: 20 mg

Indications: Torsade de pointes, bradycardia in patients with heart block,

control attacks of Stokes Adam syndrome.

Contraindications/Precautions: Preexisting cardiac arrhythmia (especially

tachycardia).

Dosage schedule:

- Intravenous injection, adult: 0.5-10 mcg/minute

- Oral, adult: initially 30 mg every 6hours, range, 90-840 mg daily (but oral
route is rarely used).

Adverse effect: Tachycardia, hypotension, arrhythmia, tremor, sweating

LIDOCAINE/ LIGNOCAINE

Dose form and strength: Injection: 20 mg/mlin 5 ml ampoule

Indication: Ventricular arrhythmias (especially after myocardial infarction),

local anesthesia

Contraindications/Precautions: Avoid in Sino atrial nodal disorder, any

grade of atrioventricular block or any other type of conduction disturbances,

severe myocardial depression, acute porphyria or hypovolemia, Wolff-

Parkinson-White syndrome, Stokes Adams syndrome. Lower dosage

in congestive heart failure and following cardiac surgery, bradycardia,

hepatic impairment, severe respiratory depression, the elderly, pregnancy
and breastfeeding, hypothermia, electrolyte imbalance (potassium and
magnesium imbalance). Monitor for ECG

Dosage schedule:

- Ventricular arrhythmias: intravenous injection, adult: loading dose of 50-
100 mg (or 1-1.5 mg/kg) at a rate of 25-50 mg/minute, followed immediately
by intravenous infusion of 1-4 mg/minute, with ECG monitoring of all
patients (reduce infusion dose if required for longer than 24 hours).

- Intravenous, child: 1 mg/kg/dose slow IV, may repeat 10-15 min. Maximum
total dose: 3-5 mg/kg within first hour.

Lidocaine has a short duration of action (15-20 minutes), if the intravenous

infusion cannot be given immediately, the initial intravenous injection of 50-

100 mg can be repeated once or twice at intervals of not less than 10 minutes.
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Adverse effects: Flushing or redness, dizziness, paresthesia, itching,
drowsiness, confusion, apnea, respiratory depression, coma, seizure and
convulsions, hypotension, arrhythmia, heart block, cardiovascular collapse,
bradycardia (may lead to cardiac arrest), nystagmus (often an early sign of
lidocaine overdose).

Drug and food interactions: Increased cardiac depression and toxicity with
amiodarone, phenytoin, procainamide, propranolol. Increased neuromuscular
blockade with neuromuscular blockers. Increased hypotensive effects with
MAO inhibitors, antihypertensive. Increased effects of lorazepam (additive
CNS depressants) and alprazolam effects (increase CNS side effects)

METOPROLOL: See under section 2.1 Antianginal agents

PROCAINAMIDE

Dosage form and strength: Solution: 100 mg /ml in 10 ml ampoule; tablet:

250 mg

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.

Contraindications/Precautions: Avoid in Torsade’s de pointes, SLE, 2nd and

3rd degree heart block, heart failure, hypotension, elderly, renal impairment,

hepatic impairment, asthma, myasthenia gravis, pregnancy, breastfeeding,
electrolyte imbalance (hyperkalemia, hypokalemia, magnesium disorders).

Discontinue treatment in case of drop in leukocyte and platelet count.

Perform complete blood count twice a week for 3 months.

Dosage schedule:

- Oral, adult:, up to 50 mg/kg daily in divided doses every 3-6 hours, preferably
controlled by monitoring plasma-procainamide concentration (therapeutic
concentration usually within 3-10 mcg/ml); in atrial arrhythmia, higher
doses may be required.

- Slow intravenous injection, adult: rate not exceeding 50 mg/minute, 100
mg repeated at 5 minute intervals until arrhythmia controlled; maximum 1g.

- Intravenous infusion, adult: 500-600 mg over 25-30 minutes, followed
by maintenance at rate of 2-6 mg/minute, then if necessary oral anti-
arrhythmic treatment as above, starting 3-4 hours after infusion.

When using IV, monitor continuously by ECG.
Adverse effects: Nausea, vomiting, diarrhea, anorexia, rash, pruritus,
urticarial, flushing, fever, myocardial depression, heart failure, angioedema,
depression, dizziness, psychosis; blood disorders including leukopenia,
hemolytic anemia and agranulocytosis after prolonged treatment, SLE like
syndrome, high plasma procainamide concentration may impair cardiac
conduction.

Patient’s information: A wax matrix may appear in stools. Do not discontinue

without prescriber's approval. Notify prescriber if lupus-like symptoms

appear, leucopenia (sore mouth, gums, and throat) or thrombocytopenia,
bleeding, bruising). Avoid driving until product effect is known
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PROPRANOLOL: See under section 2.1 Antianginal agents

VERAPAMIL: See under section 2.1 Antianginal agents

2.3 Antihypertensive agents

2.3.1 Angiotensin converting engyme inhibitor (ACEI)

CAPTOPRIL

Dosage form and strength: Tablet: 25 mg, 50 mg

Indications: Mild to moderate essential hypertension, adjunctive treatment
in congestive heart failure, severe hypertension resistant to other treatment,
following myocardial infraction, diabetic nephropathy in insulin dependent
diabetes.

Contraindications/ precautions: Avoid in bilateral renal artery stenosis,
pregnancy, hyperkalemia, pre-existing cough. Use caution in severe or
symptomatic aortic stenosis. Monitor renal function before and during
treatment.

Dosage schedule: Hypertension: Oral, adult: initially 5 mg once daily, lower
initial dose if used in addition to diuretic or in renal impairment; usual
maintenance dose 20 mg once daily; maximum 40 mg once daily. Take 1-2
hours after meals.

Adverse effect: alopecia, rash, profound hypotension (usually with first
dose, especially in patients taking high dose of diuretics on low sodium
diet, dehydration, taste impairment, leucopenia, proteinuria, persistent dry
cough, sleep disorder, dyspnea, pallor, neutropenia, Raynaud’s syndrome.
Drug and food interaction: With potassium sparing diuretics hyperkalemia
may result especially in existing renal impairment. With alcohol, alpha
blocker, general anesthetic, angiotensin 2 receptor antagonist, beta blocker,
calcium channel blocker, hypotensive effect is increased.

Patient’s information: Avoid activities that require concentration, the person
may feel dizziness, fainting, and light headedness. Not to discontinue
product abruptly, if dose is missed, take as soon as remembered but do not
double the doses. Rise slowly to sitting or standing position to minimize
orthostatic hypotension.

ENALAPRIL

Dosage form and strength: Tablets: 2.5 mg, 5 mg, 10 mg

Indications: Hypertension, heart failure

Contraindications/Precautions: See under captopril. Avoid in renal

impairment when GFR < 30 ml/1.73m?/min. use cautious in impaired liver

function and neonates. Monitor renal function.

Dosage schedule:

- Hypertension: Oral, adult: 5 mg once daily, if used in addition to diuretic or
in renal impairment or in elderly patient, 2.5 mg daily initially, maintenance
dose 20 mg once daily: maximum 40 mg once daily. Oral, child: 0.1- 0.6 mg/
kg/day in 1-2 divided doses. Maximum dose 40 mg/day

Adverse drug reaction: Dizziness, headache, nausea, diarrhea, dry cough,
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fatigue, asthenia, angioedema, urticaria, rashes, hyperkalemia, impaired
perspiration

Drug and food interaction: See captopril

Patient’s information: Avoid activities requiring coordination, the drug may
cause skin rash, or angioedema. Discontinue if angioedema occurs.

LISINOPRIL

Dosage form and strength: Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg

Indications: Essential and renovascular hypertension, adjunctive treatment

in congestive heart failure, following myocardial infarction in hemodynamically

stable patients, diabetic nephropathy in normotensive insulin-dependent
and hypertensive non-insulin dependent diabetes mellitus.

Contraindications/ precautions: Avoid in pregnancy, hereditary

angioedema, breast-feeding. Also see under captopril

Dosage schedule:

- Hypertension: initially 10 mg daily, if used in addition to diuretic or in
patient with renal impairment, initially 2.5-5 mg daily; usual maintenance
dose 20 mg once daily( maximum 80 mg daily).

- Heart failure (adjunct): Oral, adult: initially 2.5 mg daily; usual maintenance
dose 5-20 mg daily.

- Diabetic nephropathy: Oral, adult: initially 2.5 mg daily adjusted to achieve
diastolic blood pressure below 75 mm Hg in normotensive insulin dependent
diabetes and below 90 mm Hg in hypertensive non-insulin dependent
diabetes; usual dose range 10-20 mg daily.

- Prophylaxis after myocardial infarction: Oral, adult: 5 mg within 24 hours if
systolic blood pressure over 120 mm Hg, 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; if systolic blood pressure 100-120 mm Hg, initially 2.5 mg,
increasing to maintenance dose of 5 mg once daily.

Adverse effects: Profound hypotension, hyperkalemia, rash, tachycardia,

myocardial infarction, sweating, impotence, dizziness, upper respiratory tract

infection, fatigue, diarrhea.

Patient’s information: Drink plenty of water each day while taking the

medication. Avoid potassium rich diet.

RAMIPRIL

Dosage form and strength: Tablets/Capsules: 1.25 mg, 2.5 mg, 5 mg, 10 mg

Indication: Hypertension, congestive heart failure, prophylaxis after

myocardial infarction, prophylaxis of cardiovascular events or stroke.

Contraindications/Precautions: Also See under Lisinopril, Enalapril

Dosage schedule:

- Hypertension: Oral, adult: initially 1.25 mg once daily, increased at intervals
of 1-2 weeks; usual range 2.5-5 mg once daily; maximum 10 mg once daily.

- Congestive heart failure (adjunct): Oral, adult: initially 1.25 mg once daily
under close medical supervision, increased if necessary at intervals of 1-2
weeks; maximum 10 mg daily.

- Prophylaxis after myocardial infarction: Oral, adult: initially 2.5 mg twice
daily, increased after 2 days to 5 mg twice daily; maintenance 2.5-5 mg
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twice daily.

- Prophylaxis of cardiovascular events or stroke: initially 2.5 mg once daily,
increased after 1 week to 5 mg once daily, then increased after a further 3
weeks to 10 mg once daily.

Adverse effects: See under Enalapril

2.3.2 Angiotensin receptor blockers (ARBs)

IRBESARTAN

Dosage form and strength: Tablet: 75 mg, 150 mg

Indications: Hypertension, hypertension in patients receiving hemodialysis,

renal disease in hypertensive with type 2 diabetes mellitus

Contraindication/ Precautions: Avoid in renal artery stenosis, moderate to

severe renal impairment or liver impairment, aortic or mitral valve stenosis.

Dosage schedule:

- Hypertension: Oral, adult (18-74 years): Initially 150 mg once daily,
increased if necessary to 300 mg once daily.

- Hypertension: Oral, adult (>75 years): Initially 75-150 mg once daily,
increased if necessary to 300 mg once daily.

- Hypertension in patients receiving hemodialysis: Oral, adult: Initially 75-
150 mg once daily, increased if necessary to 300 mg once daily.

- Renal disease in hypertensive type 2 diabetes mellitus: Oral, adult (18-74
years): Initially 150 mg once daily, increased if tolerated to 300 mg once
daily.

- Renal disease in hypertensive type 2 diabetes mellitus: Oral, adult (>75
years): Initially 75-150 mg once daily, increased if tolerated to 300 mg once
daily

Adverse effects: Fatigue, musculoskeletal pain, nausea, vomiting

LOSARTAN

Dosage form and strength: Tablet: 25 mg, 50 mg

Indications: Hypertension, congestive heart failure, diabetic nephropathy in

type 2 diabetes mellitus

Contraindications/Precautions: Avoid in pregnancy and breast feeding,

children of 6 years or younger, CHF, renal impairment (GFR < 30 ml/

min/1.73m? renal artery stenosis. Use caution in moderate to severe renal

impairment or liver impairment, aortic or mitral valve stenosis.

Dosage schedule:

- Hypertension: Oral, adult: 50 mg (in intravascular volume depletion initially/
elderly >75 years: initially 25 mg) once daily for several weeks, then increase
up to 150 mg in weekly interval if necessary and tolerated. Oral, Child: 0.75
mg/kg/dose once daily up to 50 mg/day. Maximum dose: 1.4 mg/kg/day or
100 mg/day

- Diabetic nephropathy in DM type II: Oral, adult: initially 50 mg (elderly >75
years: 25 mg) once daily for several weeks then increase up to 100 mg in
weekly interval if necessary and tolerated.

- CHF with ACE inhibitors unsuitable or contraindicated: Oral, adult: Initially
12.5 mg once daily, increase if tolerated to up to 150 mg once daily, to be
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increased daily.
Adverse effects: Hypotension, dizziness, diarrhea, pruritus, rash, taste
disturbance, thrombocytopenia, photosensitivity
Drug and food interactions: With lithium, increases lithium toxicity. With
hypertensive agents, increases antihypertensive effect. Avoid use in Aliskiren.
Patient’s information: Rise slowly to sitting or standing position to minimize
orthostatic hypotension. Avoid sunlight, salt substitutes, alcohol, over the
counter products unless approved by prescriber.

TELMISARTAN

Dosage form and strength: Tablet: 20 mg, 40 mg, 80 mg

Indications: Hypertension, prevention of cardiovascular events in patients

with established atherosclerotic cardiovascular disease or type 2 diabetes

mellitus with target-organ damage.

Contraindication: Avoid in bilateral renal artery stenosis, pregnancy and

breast feeding, in severe impairment or biliary obstruction.

Dosage schedule:

- Hypertension: Oral, adult: Initially 20-40 mg once daily for at least 4 weeks,
increased if necessary up to 80 mg once daily

- Prevention of cardiovascular events in patients with established
atherosclerotic cardiovascular disease or type 2 diabetes mellitus with
target-organ damage: Oral, adult: 80 mg once daily

- Severe renal impairment: Oral, adult: Initial dose of 20 mg once daily.

Adverse effects: Arthralgia, back pain, chest pain, eczema, gastro-intestinal

disturbances, influenza like symptoms, leg cramps, myalgia, pharyngitis,

sinusitis, urinary-tract infection, abnormal vision, anxiety, dry mouth,

increased sweating, tendonitis- like symptoms, vertigo

Drug and food interactions: Avoid use with ACE inhibitor, aspirin, acebutolol,

aceclofenac, amiloride, atenolol, chlorthiazide, digoxin, enoxaparin,

furosemide, ibuprofen, insulin, irbesartan, ketorolac, piroxicam, potassium

chloride, spironolactone, sulfasalazine, torsemide, trimethoprim.

VALSARTAN

Dosage and strength: Tablet: 40 mg, 80 mg, 160 mg

Indications: Hypertension, myocardial infarction with left ventricular failure

or left ventricular systolic dysfunction.

Contraindications/Precautions: See under Losartan. Avoid in biliary

cirrhosis, cholestasis, severe hepatic impairment, renal impairment when

eGFR <10 ml/min/ 1.73m2 Use caution in mild to moderate renal and hepatic
impairment.

Dosage schedule:

- Hypertension: Oral, adult: 80 mg once daily (initially 40 mg once daily in
intravascular volume depletion); if necessary increased after at least 4
weeks to 160 mg daily.

- Myocardial infarction: Oral, adult: initially 20 mg twice daily increased over
several weeks to 160 mg twice daily if tolerated.

- Mild to moderate hepatic impairment: maximum dose of 80 mg daily.

Take medicine before meal.
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Adverse effects: See under losartan.
Drug and food interactions: Food interferes with absorption.

2.3.3 Beta blockers
ATENOLOL: See under section 2.1 Antianginal agents
BISOPROLOL: See under section 2.1 Antianginal agents

LABETALOL
Dosage form and strength: Tablet: 100 mg, 200 mg; Solution: 100 mg/20m|
Indications: Hypertension, Hypertensive emergencies, hypertension
following myocardial infarction, hypertension of pregnancy
Contraindication/ Precautions: See under contraindication in Atenolol
under Antianginal of this chapter. Avoid in severe liver damage. Hepatic
impairment: avoid as reported. Renal impairment: Dose reduction may be
required. Pregnancy: possibly harmful in the first trimester. If labetalol used
close to delivery, monitor infants for signs of alpha-blockade (as well as beta
blockade). Breast feeding: monitor infants for possible toxicity due to alpha-
blockade (in addition to beta-blockade. Laboratory testing needed at first
symptom of liver dysfunction and if laboratory evidence of damage (or if
jaundice) labetalol should be stopped and not restarted.

Dosage schedule:

- Hypertension: Oral, adult: Initially 100 mg (50 mg for elderly) twice daily,
dose to be increased at intervals of 14 days; usual dose 200 mg twice daily,
increased if necessary up to 800 mg daily in 2 divided doses, higher doses
to be given in 3-4 divided doses; maximum 2.4 g per day. To be taken with
food

- Hypertension/ hypertensive emergencies: Intravenous injection: adult: 50
mg, administer over at least 1 minute, then 50 mg after 5 minutes if required;
maximum 200 mg per course.

- Hypertension/ hypertensive emergencies: Intravenous infusion: adult:
Initially 2 mg/minute until a satisfactory response is achieved, then
discontinue; usual dose 50-200 mg

- Hypertension following myocardial infarction: Intravenous Infusion, adult:
15 mg/hour, maximum dose 120 mg/hour, dose to be increased gradually.

- Hypertension of pregnancy: Intravenous infusion, adult: Initially 20 mg/
hour, then increased if necessary to 40 mg/hour after 30 minutes, then
increased if necessary to 80 mg/hour after 30 minutes, then increased
if necessary to 160 mg/hour after 30 minutes, adjusted according to
response. Maximum 160 mg/hour.

- Hypertension: Oral, child: 4 mg/kg/day in 2 divided doses. Maximum dose
up to 40 mg/kg/day.

- Hypertensive emergencies: Child, intravenous: 0.2-1.0 mg/kg/dose every 10
min as required. Maximum dose: 20 mg/dose

- Hypertensive emergencies: Child, infusion: 0.4-1.0 mg/kg/hr. Maximum
dose 3mg/kg/hr.

Adverse effects: Difficulty in micturition, epigastric pain, liver damage,
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nausea, postural hypotension, vomiting, weakness, severe hepatocellular
injury (with short or long term use)

Drug and food interaction: Interferes with laboratory tests for
catecholamine. Concurrent use of digitalis increases the risk of bradycardia
Patient’s information: For oral formulation, take medicine after food. Patient
should remain supine up to 3 hrs. after intravenous administration.

METOPROLOL: See under section 2.1 Antianginal agents

NEBIVOLOL

Dosage form and strength: Tablets: 2.5 mg, 5 mg

Indications: Essential hypertension, hypertension in patient with renal

impairment, adjunct in stable mild to moderate heart failure

Contraindication: See under contraindication Atenolol in Antianginal

agents. Avoid in acute or decompensated heart failure requiring intravenous

inotropes, decompensated heart failure, severe hepatic impairment (Child-

Pugh class C). Pregnancy (C). Breast feeding: avoid. Renal impairment: avoid

in heart failure if serum creatinine greater than 250 micromole/liter

Dosage schedule:

- Essential hypertension: Oral, adult: 5 mg daily; elderly: Initially 2.5 mg daily,
then increased if necessary to 5 mg daily

- Hypertension in patient with renal impairment: Oral, adult: Initially 2.5 mg
once daily, then increased if necessary to 5 mg once daily.

- Adjunct in stable mild to moderate heart failure: Oral, elderly (= 70 years):
Initially 1.25 mg once daily for 1-2 weeks, then increased if tolerated to 2.5
mg once daily for 1-2 weeks, then increased if tolerated to 5 mg once daily
for 1-2 weeks, then increased if tolerated to 10 mg once daily.

Adverse effects: See under adverse effect Atenolol in Antianginal agents.

Depression, edema.

METOPROLOL: See under section 2.1 Antianginal agents
PROPRANOLOL: See under section 2.1 Antianginal agents
2.3.4 Calcium channel blockers

AMLODIPINE

Dosage form and strength: Tablet: 2.5 mg, 5 mg, 10 mg

Indications: Hypertension, angina pectoris

Contraindication/ Precautions: Cardiogenic shock, unstable angina,

significant aortic stenosis. In hepatic impairment: dose reduction. Try to

avoid large amount of alcohol. Pregnancy and breastfeeding: avoid.

Dosage schedule:

- Hypertension or angina: Oral, adult: initially 5 mg once daily; maximum
dose 10 mg once daily.

- Oral, child: 0.1-0.6 mg/kg/day in 1-2 divided doses. Maximum dose: 20 mg/
day

Adverse effects: Abdominal pain, nausea, flushing, edema (ankle edema),
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headache, dizziness, sleep disturbances, fatigue, alopecia, arthralgia,
asthenia, back pain, dry mouth, dyspnea, impotence, gynecomastia, myalgia,
muscle cramp, skin discoloration.

Drug and food interaction: See under verapamil

FELODIPINE

Dosage form and strength: Tablet: 2.5 mg, 10 mg

Indications: Angina, hypertension

Contraindication/Precautions: Avoid in Cardiac outflow obstruction, aortic

stenosis uncontrolled heart failure, unstable angina, within 1 month of

myocardial infarction. Predisposition to tachycardia, severe left ventricular

dysfunction, withdraw if cardiogenic shock develops, if ischemic pain occurs

shortly after initiating treatment. Pregnancy- avoid. Breast feeding- safe. In

hepatic impairment, reduce dose.

Dosage schedule:

- Angina: Oral, adult: 5 mg/day, maximum dose 10 mg/day. Oral, elderly: 2.5
mg/day, maximum dose 10 mg/day.

- Hypertension: initially 5 mg (elderly 2.5 mg) daily in the morning; usual
maintenance dose 5-10 mg once daily.

Adverse effects: flushing, headache, peripheral edema.

Drug and food interaction: See under verapamil

NIFEDIPINE

Dosage form and strength: Capsule: 5 mg, 10 mg; Tablet: 30 mg

Indications: prophylaxis of angina, hypertension, Raynaud’s phenomenon,

pulmonary hypertension.

Contraindication/ Precautions: Avoid in congestive heart failure or aortic

stenosis, especially in those receiving concomitant beta blocking agents. In

patients with angina, the drug may cause increased angina. Pregnancy (D)

Dosage schedule:

- Hypertension and angina prophylaxis: Oral, adult: 20 mg twice daily. Usual
maintenance 10-40 mg twice daily.

- Raynaud’s phenomenon: Oral, adult: initially 5 mg 3 times daily with or after
food; usual maintenance 5-20 mg 3 times daily.

+ Pulmonary hypertension: Oral, adult: 120 to 240 mg once daily dose.

- Hypertension: Child, sublingual: 0.25-0.5 mg/kg/dose may be repeated 6
hourly. Maximum dose 10 mg/dose.

- Hypertension: Child, sustained release tablet: 0.25-3 mg/kg/day in 1-2
divided dose. Maximum dose 120 mg/day

To be taken with or after food.

Adverse effects: dizziness, giddiness, flushing, light headedness, peripheral

edema and palpitation.

Drug and food interaction: See under verapamil

2.3.5 Centrally acting antihypertensives

CLONIDINE
Dosage form and strength: Tablet: 25 mcg, 100 mcg.



88 NNF 2018

Indications: Hypertension, prevention of recurrent migraine, prevention

of vascular headache, treatment for acute withdrawal in opioid dependent

patients.

Contraindication/Precautions: Avoid in severe bradyarrhythmia secondary

to second- or third-degree AV block or sick sinus syndrome. Use caution in

cerebrovascular disease, constipation, heart failure, history of depression,

mild to moderate bradyarrhythmia, polyneuropathy, Raynaud’s syndrome

or other occlusive peripheral vascular disease. In hypertension, must be

withdrawn gradually to avoid severe rebound hypertension. Pregnancy: use

caution, may lower fetal heart rate. Breast feeding: avoid. Renal impairment:

Use with caution in severe impairment, reduce initial dose and increase

gradually.

Dosage schedule:

- Hypertension: Oral, adult: Initially 50-100 mcg 3 times a day, increase
initial dose every second or third day, usual maximum dose 1.2 mg daily

- Prevention of recurrent migraine/Prevention of vascular headache: Oral,
adult: Initially 50 micrograms twice daily for 2 weeks, then increased if
necessary to 75 micrograms twice daily

- Treatment for acute withdrawal in opioid dependent patients: Oral, adult:
0.1-0.3 mg every 4-6 hours; increase by 0.1 mg/day; 0.15-0.75 mg/day if
required; do not exceed 2.4 mg/day

Adverse effects: Constipation, depression, dizziness, drowsiness, dry mouth,

headache, malaise, nausea, postural hypotension, salivary gland pain,

sexual dysfunction, sleep disturbances, vomiting. Uncommon: bradycardia,

delusion, hallucination, paresthesia, pruritus, rash, Raynaud’s syndrome,

urticarial

Drug and food interaction: concomitant use of alcohol may enhance effects

of alcohol

Patient’s information: Drowsiness may affect performance of skilled tasks

(e.g. driving)

2.3.6 Diuretics

CHLORTHALIDONE

FUROSEMIDE

HYDROCHLOROTHIAZIDE

METOLAZONE

SPIRONOLACTONE

TORSEMIDE

See under section 5.1 Diuretics in drugs used in Renal Disorders, Chapter 5

2.3.7 Others

HYDRALAZINE HYDROCHLORIDE

Dosage form and strength: Powder for injection: 20 mg in ampoule; Tablet:
25mg, 50 mg

Indication: Moderate and severe hypertension (adjunct), hypertensive
emergencies in pregnant (not a first line agent), hypertension with renal
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complication and children
Contraindications/Precautions: Avoid in severe tachycardia, high output
heart failure, myocardial insufficiency due to mechanical obstruction,
corpulmonale, dissecting aortic aneurysm, porphyria, idiopathic systemic
lupus erythematosus. Use caution in hepatic impairment, renal impairment,
coronary artery disease (may provoke angina, avoid after myocardial
infraction), pregnancy, elderly, cerebrovascular disease. Complete blood
count, LE cell preparation, antinuclear antibody should be performed
before and periodically during prolonged hydralazine therapy. Intravenous
hydralazine is not advisable in older patients, hypertensive patient with
coronary artery disease or cardiovascular risk factors. Monitor blood
glucose regularly in diabetics.

Dosage schedule:

- Mild or moderate hypertension (as adjunct): Oral, adult: 25 mg twice daily,
increased to a maximum of 50 mg twice daily.

- Hypertensive emergencies (including pregnancy/ hypertension with renal
complications): intravenous infusion, adult: initially 200-300 mcg/minute,
maintenance usually 50-150 mcg/minute. Slow intravenous injection, adult:
5-10 mg, to be diluted with 10 ml of 0.9% saline, dose may be repeated
after 20-30 min.

- Hypertension: Oral, child: 0.75-1.0 mg/kg/day in 2-4 divided doses.
Maximum dose: 25 mg/dose. May increase to infants: 5mg/kg/day-,
Children: 7.5 mg/kg/day or 200mg/day

- Hypertension: Child, intravenous or intramuscular: Hypertensive crisis: 0.1-
0.2 mg/kg/dose every 4-6 hours. Maximum dose: 20 mg/dose. Usual IV/IM
dose: 1.7-3.5 mg/kg/day

Adverse effect: Tachycardia, palpitation, hypotension, nausea, vomiting,

systemic lupus erythematosus like syndrome, weight gain and headache,

muscle weakness, cramps, dizziness. Patients who are slow acetylator of
hydralazine may have high risk of developing SLE.

Drug and food interaction: With diuretic or other antihypertensives, the

hypotensive effect increases.

Patient’s information: Take drug early in day to avoid nocturia. Rise slowly

from sitting or lying position.

METHYLDOPA

Dosage form and strength: Tablet: 250 mg

Indication: Hypertension, hypertension in pregnancy
Contraindications/Precautions: Avoid in acute porphyria, depression,
pheochromocytoma. Use cautiouslyin patientswith history of liver disease and
renal impairment, Sino atrial dysfunction; May precipitate severe bradycardia
and sinus arrest. Screening for hepatotoxicity (e.g. with determination of
gamma-glutamyl transpeptidase or alanine aminotransferase) at 3 weeks
then at 3 months following initiation of treatment. Coomb’s test may be
positive in up to 30% of patients, but discontinue only if hemolysis develops.
Pregnancy and breast feeding: safe.

Dosage schedule: Hypertension, Hypertension in pregnancy: Oral, adult:
250 mg, 2-3 times a day. Single dose administration at bedtime minimizes
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sedative effect but it is not sufficient for some patients, dose can be gradually
increased up to 3 g daily (maximum).

Protect the medication from light. Oral, elderly: initially 125 mg twice daily,
increase gradually up to maximum dose of 2 gm daily.

Adverse effects: Sedation, dryness of mouth, decreased libido, parkinsonian
signs, hyperprolactinemia, gynecomastia, hepatitis and hepatotoxicity,
hemolytic anemia, leucopenia, lupus like syndrome, myocarditis,
retroperitoneal fibrosis, pancreatitis, malabsorbtion, diarrhea, amenorrhea,
Bell's palsy, bone marrow depression, depression, eosinophilia, drug fever,
nasal congestion, nightmares, sialadenitis, toxic epidermal necrolysis.

PRAZOSIN

Dosage form and strength: Tablet: 1 mg, 2.5 mg, 5 mg

Indications: Hypertension, benign prostatic hyperplasia.

Contraindications/Precautions: Avoid in history of micturition syncope and

postural hypotension, congestive heart failure due to mechanical obstruction

(e.g. aortic stenosis). Use caution cataract surgery (risk of intra-operative

floppy iris syndrome), elderly, renal or hepatic impairment. Pregnancy (C),

Breast feeding: use caution.

Dosage schedule:

- Hypertension: Oral, adult: 500 mcg 2-3 times daily for 3-7 days, the initial
dose on retiring to bed at night; increased to 1 mg 2-3 times daily for further
3-7 days then increased if necessary. Maximum dose 20 mg daily in divided
doses

- Benign prostatic hyperplasia: Oral, adult: Initially 500 mcg twice daily for
3-7 days, subsequent doses should be adjusted according to response,
maintenance 2 mg twice daily, initiate with lowest possible dose in elderly
patients.

Adverse effects: Postural hypotension, dizziness, headache, palpitation,

nervousness, drowsiness, priapism, blurred vision, depression, dry

mouth, dyspnea, gastrointestinal disturbances, nasal congestion, edema,
palpitations, syncope, urinary frequency, vertigo, weakness.

Drug and food interactions: Concomitant use with diuretics or other

antihypertensive drug may cause an additive hypertensive effect.

Patient’s information: First dose may cause collapse due to hypotension, take

first dose at bedtime; do not to drive/operate machine for 4 hr. after first

dose.

SODIUM NITROPRUSSIDE

Dosage form and strength: Intravenous solution: 10 mg/ml

Indication: Hypertensive crisis, controlled hypotension in anesthesia, acute
or chronic heart failure.

Contraindications/Precautions: Severe hepatic impairment, compensatory
hypertension, severe vitamin B12 deficiency, Leber optic atrophy. Elderly,
hyponatremia, hypothermia, hypothyroidism, impaired cerebral circulation,
ischemic heart disease. Impaired pulmonary function; hypothyroidism;
renal impairment, ischemic heart disease, impaired cerebral circulation;
hyponatremia; raised intracranial pressure; Monitor blood pressure and
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blood cyanide concentration; monitor blood. Thiocyanate concentration
if given for more than 3 days; avoid sudden withdrawal (reduce infusion
over 15-30 minutes to avoid rebound effects); Pregnancy: Avoid prolonged
use, potential for accumulation of cyanide in fetus. Breast feeding: safety
information not available. Caution advised due to thiocyanate metabolite.

Dosage schedule:

- Hypertensive crisis: Intravenous infusion, adult: initially 0.5-1.5 mcg/
kg/minute, increased gradually to 0.5-6 mcg/kg/minute; (lower doses in
patients already being treated with antihypertensives); maximum, 8 mcg/
kg/minute. Stop infusion, if response is unsatisfactory after 10 minutes at
the maximum dose.

- Heart failure: 10- 15 mcg /minute, increased every 5-10 minutes as
necessary, usual range10-200 mcg/minute.

Adverse effects: severe hypotension; associated with over-rapid. Reduction

in blood pressure include headache, dizziness; retrosternal discomfort,

nausea, retching, abdominal pain; perspiration; palpitations, anxiety,
perspiration; rarely reduced platelet count, and acute transient phlebitis.

TAMSULOSIN

Dosage form and strength: Capsule: 400 mg.

Indications: Benign prostatic hyperplasia

Contraindications/Precautions: Avoid in micturition syncope, postural
hypotension, severe liver impairment. Use caution if eGFR <10 ml/min/1.73m?.
Dosage schedule: Oral, adult: 400 mcg daily as once daily.

Adverse effects: Postural hypotension, dizziness, headache, palpitation,
drowsiness, priapism, pruritus, angioedema, asthenia, blurred vision,
rash, rhinitis, tachycardia, depression, intraoperative floppy iris syndrome,
gastrointestinal disturbances.

Patient’s information: Do not drive, use machinery, or do any activity that
requires alertness until you are sure you can perform such activities safely.
Not to crush, break, chew on oral intake.

TERAZOSIN

Dosage form and strength: Tablet: 1 mg, 2 mg, 5 mg.

Indication: Benign prostatic hyperplasia (BPH), mild to moderate

hypertension

Contraindication /Precaution: See under Prazosin

Dosage schedule:

- Hypertension (mild to moderate): Oral, adult: Initially 1 mg once daily at
bedtime, dose doubled after 7 days if necessary, usual maintenance dose
2-10 mg according to response.

- BPH: Oral, adult: Initially 1 mg orally once daily at a bedtime. If necessary
dose may be doubled at intervals of 1-2 weeks according to response,
maintenance 5-10 mg daily; maximum 10 mg per day.

Adverse effects: Postural hypotension and syncope (especially on the start

of therapy), dizziness, drowsiness, dry mouth, chest pain, pedal edema,

palpitation, headache, priapism, thrombocytopenia, decreased libido,
erectile disorders, weight gain, dyspnea, Angioedema, pain in extremities,
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blurred vision

Drug and food interactions: With Metoprolol causes additive hypotensive
effect

2.4 Drugs used in cardiovascular shock

DOPAMINE HYDROCHLORIDE
DOBUTAMINE

EPINEPHRINE /ADRENALINE
NOREPINEPHRINE/ NORADRENALINE

See under section 2.5 in Drugs used in heart failure

PHENYLEPHRINE

Dosage form and strength: Solution: 10 mg/ml

Indications: Acute hypotension, Priapism

Contraindication: Avoid in hypertension, severe hyperthyroidism.

Hypertensive response of Phenylephrine has a longer duration of action than

noradrenaline (norepinephrine) and an excessive vasopressor response may

cause a prolonged rise in blood pressure. Pregnancy: avoid

Dosage schedule:

- Acute hypotension: subcutaneous injection/ intramuscular injection, adult:
Initially 2-5 mg, followed by 1-10 mg, after at least 15 minutes, if required.
Slow intravenous injection, adult: 100-500 mcg, repeated as necessary
after at least 15 minutes; 1 mg/ ml solution to be used. Intravenous infusion,
adult: Initially up to 180 mcg /minute, reduced to 30-60 mcg/min, adjusted
according to response. Intravenous infusion give intermittently in Glucose
5% or Sodium chloride 0.9%. Dilute 10 mg in 500 mL infusion fluid.

- Priapism: Intracavernosal injection, adult: 100-200 mcg every 5-10 minutes;
maximum 1 mg per course. For intracavernosal injection, if suitable strength
of phenylephrine injection is not available, it may be specially prepared by
diluting 0.1 mL of the phenylephrine 1% (10 mg/mL) injection to 5 mL with
sodium chloride 0.9%.

Adverse effects: Arrhythmias, hypertension, palpitation, tachycardia, angle-

closure glaucoma, anorexia, anxiety, bradycardia (also reflex bradycardia),

confusion, dyspnea, headache, hypoxia, insomnia, nausea, peripheral
ischemia, psychosis, tremor, urinary retention, vomiting, weakness

VASOPRESSIN: See under section 5.2 Antidiuretics Hormones in Drugs
used in Renal Disorders, Chapter 5

2.5 Drugs used in heart failure

BISOPROLOL: See under section 2.1 Antianginal agents

CARVEDILOL: See under section 2.1 Antianginal agents

DIGOXIN: See under section 2.2 Antiarrhythmic agents
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DOBUTAMINE

Dosage form and strength: Injection solution: 12.5 mg/ml in 20 ml vial.
Indications: Inotropic support in infarction, cardiac surgery, septic shock,
cardiogenic shock and during positive end expiratory pressure ventilation.
Contraindications/Precautions: Avoid in hypersensitivity,
pheochromocytoma. Use caution in severe hypotension, complicating
cardiogenic shock, heart failure.

Dosage schedule: Intravenous infusion, adult: 2.5-10 mcg/kg/minute,
adjusted according to response, alternatively 0.5-40 mcg/kg/min

Adverse effect: Tachycardia, increase in systolic blood pressure, phlebitis.
Extravasation of the drug causes tissue necrosis

Drug and food interactions: Additive (synergistic) effective with
Nitroprusside. Atenolol may negate the effect of dopamine. Do not mix with
sodium bicarbonate, furosemide and other alkaline solutions.

DOPAMINE

Dosage form and strength: Injection: 40 mg/ml in 5ml, 10ml vial.
Indications: Cardiogenic shock including in myocardial infarction and
cardiac surgery.

Contraindications/Precautions: Avoid in tachyarrhythmia, ventricular
fibrillation, ischemic heart disease; pheochromocytoma, hyperthyroidism.
Correct hypovolemia before, and maintain blood volume during the
treatment; correct hypoxia, hypercapnia, and metabolic acidosis before or
at same time as starting treatment; use low dose in cardiogenic shock due to
myocardial infarction; history of peripheral vascular disease (increased risk
of ischemia of extremities. Pregnancy: use only if potential benefit outweighs
risk. Breast Feeding: May suppress lactation.

Dosage schedule: Cardiogenic shock: intravenous infusion, adult: initially
2-5mcg/kg/minute into a large vein (preferably via central venous catheter),
gradually increased by 5-10 mcg/kg/minute according to blood pressure,
cardiac output, and urine output (seriously ill patients, up to 20-50 mcg/
kg/minute)

Prepared immediately before use in accordance with the manufacture’s
instruction. Protect medication from light.

Adverse effects: Nausea, vomiting, peripheral vasoconstriction; hypotension
with dizziness, fainting, flushing; tachycardia, ectopic beats, palpitations,
anginal pain; headache, dyspnea; hypertension particularly in over dosage.
Extravasation of the drug causes tissue necrosis.

Drug and food interaction: Propranolol and Metoprolol antagonize the
cardiac effects of dopamine. Ventricular arrhythmias and hypertension may
occur with halothane or cyclopropane anesthesia.

EPINEPHRINE /ADRENALINE

Dosage form and strength: Injection: 1 mgin 1000 ml

Indications: Cardiac arrest, adjunct with local anesthetics, acute anaphylaxis
Contraindications/Precautions: Shock (other than anaphylactic shock),
second stage labor. Do not use the drug if the color of the injection is cloudy
or brownish. While using this drug monitor blood pressure, heart rate.
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Dosage schedule: Acute anaphylaxis: intramuscular injection, adult: 0.5-1
ml, to be repeated every 10 minutes according to blood pressure and pulse,
until improvement occurs. Intramuscular injection, child (2-5 years): 0.2-0.4
ml; (6-12 years): 0.5 ml. Dosage to be repeated as in adult.

Acute hypotension: continuous intravenous infusion, neonate and child: 100
nanogram/kg/min (up to 1.5 mcg/kg/min) adjusted according to response.
Cardiopulmonary resuscitation: Intravenous injection, adult: 1 mg every 3-5
min as required, 1in 10000(100 mcg/ml) solution is recommended.

Adverse effect: Tachycardia, hypertension, tremor, chest pain, irregular
heartbeats, headache, nausea, vomiting, nervousness, restlessness, and
weakness.

Drug and food interactions: It should be avoided in patients who are on
tricyclic antidepressants as it may be cause arrhythmias, hypertension or
tachycardia.

Patient’s information: Notify doctor if side effects (anaphylaxis) are seen.

FUROSEMIDE: See under section 5.2 Antidiuretics Hormones in Drugs used
in Renal Disorders, Chapter 5

LOSARTAN: See under section 2.3 Antihypertensive agents
TELMISARTAN: See under section 2.3 Antihypertensive agents
METOPROLOL: See under section 2.1 Antianginal agents

MILRINONE

Dosage form and strength: Injection: 1 mg/ml, 10mg/10ml solution in
ampoules.

Indications: Short-term treatment of severe congestive heart failure
unresponsive to conventional maintenance therapy (not immediately after
myocardial infarction), acute heart failure, including low output states
following heart surgery

Contraindication/ Precautions: Avoid in severe hypovolemia. Use caution
in hypokalemia, renal impairment, heart failure associated with hypertrophic
cardiomyopathy, stenotic or obstructive valvular disease or other outlet
obstruction. Pregnancy: use with caution- use only if potential benefit
outweighs risk. Breast feeding: avoid.

Dosage schedule: Short-term treatment of severe congestive heart failure
unresponsive to conventional maintenance therapy (not immediately after
myocardial infarction)/ acute heart failure, including low output states
following heart surgery: intravenous injection, adult: Initially 50 mcg/kg,
given over 10 minutes, followed by intravenous infusion 375-750 nanogram/
kg/minute usually given following surgery for up to 12 hours or in congestive
heart failure for 48-72 hours; maximum dose: 1.13 mg/kg per day. Renal
impairment: Reduce dose and monitor response if eGFR < 50 mL/min/1.73 m?
Adverse effects: Ectopic beats, headache, hypotension, supraventricular
arrhythmias (more likely in patients with pre-existing arrhythmias),
ventricular tachycardia. Less commonly seen: Chest pain, hypokalemia,
thrombocytopenia, tremor, ventricular fibrillation.
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NOREPINEPHRINE/NORADRENALINE

Dosage form and strength: Injection: 1 mg/ml. Noradrenaline (base) 4 mg/4
ml concentrate for solution for infusion ampoules.

Indications: Acute hypotension

Contraindication/ Precautions: Hypertension. Use caution in coronary
vascular thrombosis, diabetes mellitus, elderly, following myocardial
infarction, hypercapnia, hyperthyroidism, hypoxia, mesenteric vascular
thrombosis, peripheral vascular thrombosis, variant angina, uncorrected
hypovolemia. Pregnancy: Avoid, may reduce placental perfusion.

Dosage schedule: Acute hypotension: intravenous, adult: Initially 0.16-0.33
mL/minute, solution containing noradrenaline 40 mcg (base)/ml, adjusted
according to response into large vein (preferably via central venous catheter).
1 mg of noradrenaline base is equivalent to 2 mg of noradrenaline acid
tartrate. Doses expressed as the base. For treatment of acute hypotension
in adults, use a solution containing noradrenaline 40 mcg (base)/ml. For
intravenous infusion, give continuously in Glucose 5% or 0.9% saline and
glucose via a controlled infusion device. For administration via syringe
pump, dilute 2 mg (2 mL of solution) noradrenaline base with 48 mL infusion
fluid. For administration via drip counter dilute 20 mg (20 mL of solution)
noradrenaline base with 480 mL infusion fluid; preferably through a central
venous catheter; incompatible with alkalis.

Adverse effects: Angle-closure glaucoma, anorexia, anxiety, arrhythmias,
bradycardia, confusion, dyspnea, headache, hypertension, hypoxia,
insomnia, nausea, palpitation, peripheral ischemia, psychosis, tachycardia,
tremor, urinary retention, vomiting, weakness. Avoid extravasation, may
cause pain and subcutaneous tissue ischemia at the site.

Drug and food interactions: incompatible with alkalis.

RAMIPRIL: See under section 2.3 Antihypertensive agents

SPIRONOLACTONE: See under section 5.2 Antidiuretics Hormones in
Drugs used in Renal Disorders, Chapter 5

VALSARTAN: See under section 2.3 Antihypertensive agents

2.6 Drugs used in pulmonary hypertension

BOSENTAN

Dosage form and strength: Tablet: 62.5 mg, 125 mg

Indications: Pulmonary arterial hypertension, systemic sclerosis with
ongoing digital ulcer disease (to reduce number of new digital ulcers)
Contraindication/ Precautions: Avoid in acute porphyria, systemic systolic
blood pressure is <85 mmHg. Pregnancy (X) Breast feeding: avoid. Hepatic
impairment: avoid in moderate to severe impairment. Effective contraception
required during administration (hormonal contraception not considered
effective). Monthly pregnancy tests advised. Monitor: Hemoglobin before
and during treatment (monthly for first 4 months then 3-monthly); Liver
function before treatment, at monthly intervals during treatment and 2
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weeks after dose increase (reduce dose or suspend treatment if liver enzymes
raised significantly)—discontinue if symptoms of liver impairment.

Dosage schedule:

- Pulmonary arterial hypertension: Oral, adult: Initially 62.5 mg twice daily
for 4 weeks, then increased to 125 mg twice daily; maximum 500 mg per day
in 2 divided doses.

- Systemic sclerosis with ongoing digital ulcer disease (to reduce number of
new digital ulcers): Oral, adult: Initially 62.5 mg twice daily for 4 weeks, then
increased to 125 mg twice daily

Avoid abrupt withdrawal.

Adverse effects: Anemia, diarrhea, flushing, gastro-esophageal reflux,

headache, hypotension, edema, palpitation, syncope, liver cirrhosis, liver

failure, leucopenia, neutropenia, thrombocytopenia.

SILDENAFIL

Dosage form and strength: Tablet: 25 mg, 50 mg, 100 mg

Indications: Pulmonary arterial hypertension (PAH), erectile dysfunction

Contraindication/ Precautions: Avoid in hypotension, myocardial

infarction, unstable angina, not for use in children with PAH. Use caution in

patients with anatomic deformation of penis, retinitis pigmentosa, ischemic

heart disease.

Dosage schedule:

Erectile dysfunction: Oral, adult: 50 mg 1 hr. before sexual activity, maximum
dose 100 mg or minimum dose 25 mg and maximum of 1 dose per day.

PAH: Oral, adult: 25 mg three times daily.

Adverse effects: headache, flushing, epistaxis, dyspepsia, insomnia,

erythema, diarrhea, migraine, myalgia, nasal congestion, visual disturbance,

back pain.

Drug and food interactions: Avoid concomitant use with nitrates. With

alcohol may cause dizziness, fainting or blurred vision. With sildenafil,

patient with heart problem, are at increased risk of heart related side effect.

2.7 Hypolipidemic / lipid lowering drugs

ATORVASTATIN

Dosage form and strength: Tablet: 10 mg

Indications: Primary hypercholesterolemia, homozygous or heterozygous
familial hypercholesterolemia or mixed hyperlipidemia in patients who have
not responded adequately to diet and other appropriate measures.
Contraindications/Precautions: Avoid in pregnancy, breastfeeding, active
liver disease (or in patients with persistently abnormal lover function tests).
Use caution in patients with liver disease, elderly or with a high alcohol
intake. Non serious and reversible cognitive side effects may occur. Liver
function tests should be carried out before and within 1-3 months of starting
treatment and thereafter at intervals of 6 months for 1year, unless indicated
sooner by signs or symptoms suggestive of hepatotoxicity.

Dosage schedule:

- Primary hyperlipidemia and combined hyperlipidemia: Oral, adult: 10 mg
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once daily; if necessary may be increased at intervals of at least 4 weeks
to maximum 80 mg once daily. Oral, child (10-13 years usually): 10 mg once
daily.

- Familial hypercholesterolemia: Oral, adult: initially 10 mg daily, increased
at intervals of at least 4 weeks to 40 mg once daily; if necessary, further
increased to maximum 80 mg once daily. Oral, child (10-13 years): up to 20
mg once daily.

Adverse effects: reversible myositis, headache, angina, chest pain, arthralgia,
anorexia, weight gain, epistaxis, back pain, nasopharyngitis, hyperglycemia.
Drug and food interactions: With clarithromycin increases plasma
concentration of atorvastatin. Reduced dose required (max. 10 mg daily) with
concomitant cyclosporine/ tipranavir combined with ritonavir. Maximum
dose of 40 mg once daily when combined with anion-exchange resin for
heterozygous familial hypercholesterolemia. Use with caution in patient with
high alcohol intake.

CHOLESTYRAMINE RESINS

Dosage form and strength: Powder (sachet): 4 gm

Indications: Adjunct to dietary therapy to decrease elevated serum

cholesterol and LDL concentrations, cholestasis induced pruritus.

Contraindications/Precautions: Avoid in severe hypertriglyceridemia.

Dosage schedule:

- Lipid reduction (after initial introduction over 3-4 week): Oral, adult: 12-24 g
daily in water in single or up to 4 divided doses, up to 36 g daily if necessary

- Cholestasis induced pruritus: Oral, adult: 4-8 g daily in water.

Adverse effects: Bloating, dyspepsia, constipation, abdominal pain and

distention, anorexia, biliary colic, and skin rash.

Drug and food interactions: Long term high-dose cholestyramine therapy

may impair the absorption of fat-soluble vitamins. Concomitant use causes

reduced absorption of thyroid hormones, warfarin.

Patient’s information: Adverse effects can be substantially reduced if the

drug is completely suspended in liquid several hours before ingestion (e.g.

evening doses can be mixed in morning and refrigerated similarly morning in

previous evening)

EZETIMIBE

Dosage form and strength: Tablet: 10 mg.

Indications: Adjunct to dietary measures and statin treatment in primary
hypercholesterolemia, adjunct to dietary measures and statin in homozygous
familial hypercholesterolemia, Primary hypercholesterolemia (if statin
inappropriate or not tolerated), Adjunct to dietary measures in homozygous
sitosterolemia

Contraindication/Precautions: Avoid in moderate to severe hepatic
impairment, myopathy, elevated hepatic transaminases, renal impairment
(CrCl less than or equal to 30 ml/min/1.73 m?). Pregnancy (C) Breast feeding:
avoid.

Dosage schedule: Oral, adult: 10 mg daily

Adverse effects: Fatigue, gastro-intestinal disturbances, headache, myalgia.
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Rare: anaphylaxis, angioedema, arthralgia, hepatitis, hypersensitivity
reactions, rash. Very rare: cholecystitis, cholelithiasis, myopathy, pancreatitis,
raised creatine kinase, rhabdomyolysis, and thrombocytopenia

Drug and food interaction: An increased risk of rhabdomyolysis if Ezetimibe
is used in combination with a statin. Avoid use with cyclosporine.

FENOFIBRATE

Dosage form and strength: Capsule: 160 mg

Indications: Severe hypertriglyceridemia.

Contraindications/Precautions:  Avoid in gall bladder disease,
hypoalbuminemia, nephrotic syndrome, during pregnancy, breast feeding,
severe hepaticimpairment. Use caution in mild to moderate renal and hepatic
impairment. Monitor serum liver transaminases enzymes every 3 month for a
year then periodically during therapy

Dosage schedule: Initially 160 mg once daily dose.

Adverse effects: Gastrointestinal disturbances, rash, urticaria, fatigue,
headache, impotence.

Drug and food interactions: Avoid use with ketoprofen, other fibrates,
photosensitivity seen.

Patient’s information: Restrict fat diet during the therapy.

GEMFIBROZIL

Dosage form and strength: Capsule: 300 mg

Indications: Adjunct to dietary therapy in hyperlipidemias of types Il a, Il b,
1, 1V and V.

Contraindications/Precautions: Avoid in preexisting gallbladder disease,
hepatic dysfunction, history of hypersensitivity to the drug. Risk for
myopathy/ rhabdomyolysis increases with renal impairment. Assess the liver
function test, CBC and electrolytes every 3-6 months and then yearly during
therapy. Safety and efficacy in children younger than 18 years of age have
not been established. Pregnancy (C). Breast feeding: Avoid

Dosage schedule: Oral, adult: 1.2 g daily usually in 2 divided doses; range
0.9-1.2 g daily.

Adverse effects: abdominal and epigastric pain, diarrhea, nausea, anorexia,
headache, sexual dysfunction, myopathy, myositis, urticaria and pruritus.
Drug and food interactions: May potentiate the anticoagulant effects
of oral anticoagulants, may increase the effects of sulfonylurea and oral
hypoglycemia agents.

NICOTINIC ACID (NIACIN)

Dosage form and strength: Tablet: 50 mg, 250 mg

Indications: Adjunct to statin in hypertriglyceridemia and or used alone if
statin not tolerated.

Contraindications/Precautions: Avoid in arterial hemorrhage, active peptic
ulcer, and breast feeding. Use caution in liver disease, gout, diabetes mellitus,
gallbladder disease, renal impairment. Pregnancy (A, C- for doses exceeding
RDA). Breast feeding: use caution.

Dosage schedule: Oral, adult: Initially 100-200 mg 3 times daily, gradually
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increased over 2-4 weeks to |-2 g 3 times daily.

Adverse effects: diarrhea, nausea, vomiting, flushing, palpitations, dizziness,
pruritus and rash.

Drug and food interactions: May potentiate the anticoagulant effects of
oral anticoagulants. Increased risk of rhabdomyolysis and other toxicitites
with HMC co-A reductase inhibitors.

SIMVASTATIN

Dosage form and strength: Tablet: 5 mg, 10 mg, 20 mg, 40 mg

Indication: Primary and secondary prevention of atherosclerotic
cardiovascular disease, in high risk individuals (e.g. with diabetes mellitus,
post Myocardial infarction)

Contraindications/Precautions: Avoid in pregnancy(X), breast-feeding,
active liver disease (or in patients with persistently abnormal liver function
tests). Use caution in elderly (>65 years), hepatic or renal dysfunction, and
uncontrolled hypothyroidism and perioperative periods and other factors
inhibiting statin catabolism due to increased risk of myopathy. Dose should
be reduced if the aforementioned drugs should be used concomitantly. As
soon as myopathy is suspected, blood analysis should be done to document
significant elevation of creatinine phosphokinase (CPK) levels (>3 times the
upper limit of normal) then statin use should be discontinued.

Dosage schedule: For prevention of cardiovascular events: Oral, adult:
initially 20-40 mg once daily at night (maximum 80 mg once daily at
night- only for those with severe hypercholesterolemia and at high risk of
cardiovascular complications).

Adverse effects: Upper respiratory tract infection, myalgia, myopathy
(dose dependent), myositis, rhabdomyolysis, eosinophilia, eczema,
vertigo, abdominal pain, dyspepsia, raised serum transaminases, hepatitis,
jaundice, peripheral neuropathy, paresthesia, anemia, alopecia, and rashes,
hypersensitivity reactions (angioedema and anaphylaxis), cognitive side
effects (non serious and reversible), hyperglycemia (HbAlc and fasting
glucose level increase), immune mediated necrotizing myopathy (rare)

Drug and food interactions: With gemfibrozil, cyclosporine, digoxin,
warfarin, verapamil, diltiazem, macrolide antibiotics (erythromycin,
clarithromycin), azole antifungals, niacin, HIV protease inhibitors, and
amiodarone. These drug reduce the catabolism of statins and cause
myopathy and rhabdomyolysis

ROSUVASTATIN

Dosage form and strength: Tablet: 5 mg

Indications: Primary hypercholesterolemia (type lla including heterozygous
familial hypercholesterolemia), mixed dyslipidemia (type 11b), or homozygous
familial hypercholesterolemia in patients who have not responded adequately
to diet and other appropriate measures with or without high cardiovascular
risk, Prevention of cardiovascular events in patients at high risk of a first
cardiovascular event and with risk factors for myopathy or rhabdomyolysis
Contraindication/Precautions: Avoid in pregnancy, breast feeding,
severe renal impairment (eGFR less than 30 ml/ minute/1.73 m?), hepatic
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impairment. Use caution in mild to moderate renal impairment. In patients

with high cardiovascular risk. Breast feeding: avoid.

Dosage schedule:

- Primary hypercholesterolemia (type lla including heterozygous familial
hypercholesterolemia), mixed dyslipidemia (type I1b), or homozygous familial
hypercholesterolemia in patients who have not responded adequately to
diet and other appropriate measures / Prevention of cardiovascular events
in patients at high risk of a first cardiovascular event and with risk factors
for myopathy or rhabdomyolysis: Oral, adult: Initially 5 mg once daily, then
increased if necessary up to 20 mg once daily, dose to be increased at
intervals of at least 4 weeks.

- Severe primary hypercholesterolemia in patients with high cardiovascular
risk (under expert supervision): Oral, adult: Initially 5-10 mg once daily,
increased if necessary to 20 mg once daily, then increased if necessary to
40 mg once daily, dose to be increased at intervals of at least 4 weeks

- Dose adjustments with concomitant fibrate: Initially 5 mg once daily
increased if necessary to max. 20 mg daily.

- Renal impairment (eGFR 30-60 ml/minute/1.73 m?): Initially 5 mg once daily
(do not exceed 20 mg daily)

Adverse effects: Flulike symptoms, constipation, urinary tract infection,

proteinuria. Gynecomastia, hematuria, peripheral neuropathy, arthralgia.
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3.5

Hematinics

Ferrous fumarate

Ferrous fumarate with folic acid
Ferrous gluconate

Ferrous sulphate

Ferrous sulfate with ascorbic acid
Ferrous sulfate with folic acid
Iron dextran

Folic acid

Epoetin alfa

Anticoagulants

Heparin (unfractionated)

Low molecular weight heparins
Dalteparin
Enoxaparin

Warfarin

Acenocoumarol

Others
Apixaban
Bivalirudin
Dabigatran
Fondaparinux
Rivaroxaban

Antiplatelet drugs
Aspirin
Clopidogrel
Prasugrel
Ticlopidine

Fibrinolytic drugs
Alteplase
Streptokinase
Tenecteplase
Urokinase

Antifibrinolytic drugs
Ethamsylate
Tranexamic acid
Protamine sulfate

3.6 Antidote

Phytomenadione (Vitamin K )
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3.7 Plasma fractions for specific use
Human albumin
Factor IX complex

3.8 Other drugs
Desmopressin
Polygeline
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3.1 Hematinics

FERROUS FUMARATE
Dosage form and strength: Tablet: 200 mg containing 65 mg of elemental
iron
Indications: Iron-deficiency anemia
Contraindication/Precautions: Hemochromatosis, hemosiderosis,
hemolytic anemia (unless iron deficiency state is also present), any form of
anaemia not caused by iron deficiency; patients receiving repeated blood
transfusions; parenteral iron therapy. The hemoglobin concentration should
rise by about 100-200 mg/100 mL (1-2 g/L) per day or 2 g/100 mL (20 g/L)
over 3-4 weeks. Although iron preparations are best absorbed on an empty
stomach, they may be taken after food to reduce gastrointestinal adverse
effects; they may discolour stools. Dosage schedule:
- Iron deficiency anemia (prophylactic): Oral, > 12 years: 210 mg elemental
iron 1-2 times a day.
- Iron deficiency anemia (therapeutic): Oral, 12 years: 210 mg 2-3 times a day
Adverse effects: Diarrhea and constipation, nausea, epigastric pain and
heart burn. Liquid preparations containing iron salts should be well diluted
with water. If possible, swallowed through a drinking straw to prevent
discoloration of teeth.
Drug and food interaction: Concurrent administration with antacids and
tetracyclines with oral iron preparation will inhibit absorption of tetracyclines
and iron. Citric acid and ascorbic acid increases the absorption of iron.
Patient information: Take missed dose as soon as remembered within 12 hr.
Do not double the dose. Advise patient that stool may become dark green or
black and this is harmless.

FERROUS FUMARATE with FOLIC ACID

The properties listed below are those particular to the combination only. For
the properties of the components please consider, ferrous fumarate, folic
acid.

Dosage form and strength: Tablet: Ferrous fumarate: 322 mg and Folic acid
350 mcg; Capsule: Ferrous fumarate 305 mg and Folic acid 350 mcg.
Indications: Iron deficiency anemia

Dosage schedule: Oral, adult: 1 tablet/capsule daily, to be taken before food

FERROUS GLUCONATE

Dosage form and strength: Tablets: 300 mg.

Indications: Prophylaxis and treatment of iron deficiency anemia,

Contraindication/Precautions: See under ferrous fumarate

Dosage schedule:

- Prophylaxis of iron-deficiency anemia: oral, child (6-11 years): 300-900 mg
daily, child (12-17 years): 600 mg daily, dose to be taken before food, Adult:
600 mg daily, dose to be taken before food.

- Treatment of iron-deficiency anemia: oral, child (6-11 years): 300-900 mg
daily, child (12-17 years): 1.2-1.8 g daily in divided doses, adult: 1.2-1.8 g
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daily in divided doses, dose to be taken before food
Adverse effects: See under ferrous fumarate
Drug and food interaction: See under ferrous fumarate

FERROUS SULPHATE

Dosage form and strength: Tablet: 300 mg contains 60 mg of elemental
iron, 200 mg contains 40 mg of elemental iron.

Indications: Iron deficiency anemia

Contraindications/Precautions: See under ferrous fumarate

Dosage schedule:

- Prophylaxis: 200 mg dried ferrous sulfate daily after food.

- Treatment: 400-600 mg daily in divided doses after food.

Adverse effects: Diarrhea, constipation, nausea, epigastric pain (dose
related)

Drug and food interactions: See under ferrous fumarate

Patient information: See under ferrous fumarate

FERROUS SULFATE WITH ASCORBIC ACID

The properties listed below are those particular to the combination only.
Dosage form and strength: Tablet: Ferrous sulphate 325 mg and Sodium
ascorbate 500 mg

Indications: Iron deficiency anemia

Dosage schedule: Oral, adult: 1 tablet daily, dose to be taken before food

FERROUS SULPHATE with FOLIC ACID

Dosage from and strength: Tablet: Elemental iron 60 mg and Folic acid 400

mcg

Indication: Prevention of iron and folic acid deficiencies in pregnancy

Contraindication/Precautions: Should never be given without vitamin B,,

in undiagnosed megaloblastic anaemia or other vitamin B, deficiency states

because of the risk of precipitating subacute combined degeneration of the
spinal cord; folate-dependent malignant disease. Also see under ferrous
fumarate.

Dosage schedule:

- Severe anaemia: Oral, child <2 years, elemental iron, 25 mg + folic acid 100-
400 mcg daily for 3 months. Child 2-12 years, elemental iron 60 mg + folic
acid, 400 mcg daily for 3 months. Adult, elemental iron, 120 mg + folic acid
400 mcg daily for 3 months.

- Prevention of iron and folate deficiencies in pregnancy: Oral, adult: elemental
iron, 100 mg + folic acid, 350-400 mcg daily throughout pregnancy.

Adverse effects: See ferrous sulfate

Drug and food interactions: See ferrous sulphate

IRON DEXTRAN

Dosage form and strength: Ferric hydroxide with dextran solution: contains
50 mg of elemental iron per ml (5% w/v of iron).

Indications: Iron deficiency anemia, only when oral administration has been
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found unsatisfactory or impossible.

Contraindications/Precautions: Allergic disorders including asthma,
infection, active rheumatoid arthritis. Caution in pregnancy and patients
with hepatic or renal impairment. Contact physician if fever, chills, malaise,
muscle and joint aches, nausea, vomiting, dizziness and backache occur.
Dosage schedule: Iron deficiency anemia: 25-100 mg IV or deep IM every
day when necessary, not to exceed 100 mg (2 ml/day)

Adverse effects: Nausea, vomiting, abdominal pain, arthralgia, fever,
urticaria, pain, anaphylactic reactions, headache and hypotension.

FOLIC ACID
Dosage form and strength: Tablet: 1 mg and 5 mg
Indication: Folate deficiency megaloblastic anemia; prevention of neural
tube defect in pregnancy.
Contraindication/Precautions: Should never be given without vitamin B,
in undiagnosed megaloblastic anaemia or other vitamin B,, deficiency states
because risk of precipitating subacute combined degeneration of spinal cord;
folate dependent malignant disease. Women receiving antiepileptic therapy
need counselling before starting folic acid. Monitor plasma folic acid levels,
hemoglobin, hematocrit and reticulocyte count before and after therapy.

Dosage schedule:

- Treatment of folate deficiency megaloblastic anemia: Oral, adult: 5 mg
daily for 4 months (in pregnancy continued to term ); <15 mg daily may be
necessary in malabsorption states.

- Prevention of first occurrence of neural tube defect: Oral, adult: 400-500
mg daily before conception and during the first twelve weeks of pregnancy.

- Prevention of recurrence of neural tube defects: Oral, adult: 5 mg daily
(reduced to 4 mg daily) from at least 4 weeks before conception until
twelfth weeks of pregnancy.

Adverse effect: Bronchospasm, erythema, malaise, pruritis, rash, slight
flushing
Drug and food interactions: Pyrimethamine, methotrexate, trimethoprim
and triamterene prevent the activation of folic acid. Absorption of folic
acid is decreased by sulphonamide, antacids and cholestyramine. Folic
acid requirements are increased by estrogens, phenytoin, phenobarbital,
primidone, carbamazepine or corticosteroids. Folic acid may cause decrease
in serum concentrations of other vitamin B complex when given in high
continuous doses

Patient information: Urine may turn intensely yellow which is normal with

therapy. Encourage females to take folic acid in early pregnancy as it prevents

neural tube defects of children.

EPOETIN ALFA

(Recombinant human erythropoietin)

Dosage form and strength: Solution: 2000 units/ml, 3000 units/ml, 4000
units/ml, 10000 units/ml, 20000 units/ml and 40000 units/ml
Indications: Anemia associated with erythropoietin deficiency in chronic
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renal failure, to increase the yield of autologous blood in normal individuals
and to shorten the period of symptomatic anaemia in patients receiving
cytotoxic chemotherapy, Myelodysplastic Syndrome
Contraindications/Precautions: ~ Anemia due to  concomitant
myelosuppressive chemotherapy in patients with non-myeloid malignancies;
uncontrolled hypertension; pure red cell aplasia (PRCA), Subcutaneous
injection is contraindicated in patients with chronic renal failure. Myocardial
infarction, stroke, thromboembolism, patients with inadequately treated or
poorly controlled blood pressure, epilepsy, malignant disease, chronic liver
failure. Pregnancy C, breast-feeding. Do not shake or vigorously agitate vial.
Monitor hemoglobin concentrations weekly following initiation of therapy
and after each dosage change until stable and sufficient to minimize RBC
transfusions. At the time of administration, preservative-free epoetin alfa
(single-use vial) can be admixed in a syringe with bacteriostatic 0.9% sodium
chloride injection (preserved with benzyl alcohol) in a 1:1 ratio; presence of
benzyl alcohol may ameliorate injection site discomfort. Because of risks of
toxicity, do not admix with benzyl alcohol-preserved solutions in neonates,
infants, or pregnant or nursing women. Refrigerate at 2-8°C; do not freeze or
shake. Protect from light. Store unused portions of multidose vial at 2-8°C
and discard 21 days after initial entry into vial.

Dosage schedule:

- Symptomatic anaemia associated with chronic renal failure: adult,
subcutaneous injection: Initially 20 units/kg 3 times a week for 4 weeks,
increased in steps of 20 units/kg 3 times a week, dose adjusted according
to response at intervals of 4 weeks, total weekly dose may be divided into
daily doses; maintenance, initially reduce dose by half, subsequent dose
adjusted according to response at intervals of 1-2 weeks, total weekly
maintenance dose may be given as a single dose or in 3 to 7 divided doses,
subcutaneous route preferred in patients not on hemodialysis.

- Intravenous injection, adult: Initially 40 units/kg 3 times a week for 4
weeks, then increased to 80 units/kg 3 times a week, then increased in
steps of 20 units/kg 3 times a week if required, dose to be increased at
intervals of 4 weeks; maintenance, initially reduce dose by half, subsequent
dose adjusted according to response at intervals of 1-2 weeks, intravenous
injection to be administered over 2 minutes, subcutaneous route preferred
in patients not on hemodialysis. Reduce dose by approximately 25% if
rise in hemoglobin concentration exceeds 2 g/100 ml over 4 weeks or if
hemoglobin concentration approaches or exceeds 12 g/100 ml; if hemoglobin
concentration continues to rise, despite dose reduction, suspend treatment
until hemoglobin concentration decreases and then restart at a dose
approximately 25% lower than the previous dose; maximum 720 units/kg
per week

- Symptomatic anemia in adults with non-myeloid malignancies receiving
chemotherapy: subcutaneous injection, adult: Initially 450 units/kg once
weekly for 4 weeks, dose to be given weekly as a single dose or in 3-7
divided doses, increase dose after 4 weeks (if a rise in hemoglobin of at least
1g/100 ml not achieved), increased to 900 units/kg once weekly, dose to be
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given weekly as a single dose or in 3-7 divided doses, if adequate response
obtained reduce dose by 25-50% as per the guidelines given above,
discontinue treatment if hemoglobin concentration does not increase by at
least 1g/100 ml after 8 weeks of therapy (response unlikely). Discontinue
approximately 4 weeks after ending chemotherapy; maximum 60 000 units
per week

Adverse effects: Hypertension, increased coagulability (thromboembolic

events), pure red cell aplasia, seizures, flu like symptoms, anaphylactic

reactions, pruritus, nausea, fever, cough, nausea, leukopenia, headache

Drug and food interactions: Androgens: Possible increase in the sensitivity

of erythroid progenitors. Probenecid: Possible pharmacokinetic interaction.

Desmopressin: Potential decrease in bleeding time

Patient information: Potential exists for abuse of the drug by athletes,

especially those participating in high-aerobic demand, endurance-type

events. Importance of women informing clinicians if they are or plan to
become pregnant or plan to breast-feed.

3.2 Anticoagulants

HEPARIN (UNFRACTIONATED)

Heparin is an anticoagulant drug that acts by catalyzing the inhibition of
coagulation factors including thrombin, IXa and Xa

Dosage form and strength: Heparin Sodium Injection: 1000 USP units per
mL (preservative free), 1000 USP units per mL, 5 000 USP units per mL and
10 000 USP units per mL

Indications: Deep venous thrombosis, pulmonary embolism, patients who
experience recurrent thromboembolism despite adequate oral anticoagulant
therapy may benefit from long term heparin therapy. Initial management
of patients with unstable angina, acute myocardial infarction, during and
after coronary angioplasty or stent placement and during surgery requiring
cardiopulmonary bypass.

Contraindication/Precautions: Active bleeding from any site, hemophilia,
purpura and thrombocytopenia. Known hypersensitivity to heparin or pork
products or to any ingredient in the formulation. Life threatening hemorrhage
may occur that can be reversed quickly by slow infusion of Protamine sulfate
(1 mg of protamine for every 1000 U of heparin remaining in patient, given 1.V
at slow rate up to 50 mg over 10 min.). Higher incidence of bleeding has been
reported in patients over 60 years of age, especially women. Lower doses
of heparin may be indicated in these patients. Heparin is not intended for
intramuscular use. Heparin injection should be stored at a temperature not
exceeding 25°C and should preferably be kept in a container sealed by fusion
of the glass. Invert container and carefully inspect the solution in good light
for cloudiness, haze or particulate matter. Any container which is suspect
should not be used. Pregnancy Category C. Lactation: avoid. Use heparin
sodium during pregnancy and lactation only if the potential benefit justifies
the potential risk to the fetus.

Dosage schedule:
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- Prophylaxis of deep-vein thrombosis and pulmonary embolism: adult,
subcutaneous injection: 5000 units 2 hours before surgery, then every
8-12 hours for 7 days or until patient is ambulant; during pregnancy 5000
-10000 units every 12 hours.

- Treatment of deep-vein thrombosis and pulmonary embolism: adult,
intravenous injection: loading dose of 5000 units (75 units/kg) followed
by continuous infusion of 18 units/kg/hour or by subcutaneous injection
of 15000 units every 12 hours (laboratory monitoring essential - preferably
on a daily basis).

Adverse effects: Hemorrhage, heparin-induced thrombocytopenia (HIT),
alopecia, bleeding and osteoporosis. Heparin can inhibit the synthesis of
aldosterone by adrenal gland and occasionally causes hyperkalemia. Allergic
reactions are rare.
Heparin resistance: Resistance to heparin is frequently encountered
in fever, thrombosis, thrombophlebitis, infections with thrombosing
tendencies, myocardial infarction, cancer, in postsurgical patients, and
patients with antithrombin 11l deficiency. Close monitoring of coagulation
tests is recommended in these cases. Adjustment of heparin doses based on
anti-Factor Xa levels may be warranted.
Drug and food interactions: Heparin action increases with concomitant
use of oral anticoagulants, salicylates, dextran, NSAIDs, and heparin action
decreases with digoxin, tetracycline, and nicotine. Oral anticoagulants:
Heparin sodium may prolong the one-stage prothrombin time. Therefore,
when heparin sodium is given with dicumarol or warfarin sodium, a period
of at least 5 hours after the last intravenous dose or 24 hours after the
last subcutaneous dose should elapse before blood is drawn if a valid
prothrombin time is to be obtained. Platelet inhibitors: Drugs such as
acetylsalicylic acid, dextran, phenylbutazone, ibuprofen, indomethacin,
dipyridamole, hydroxychloroquine and others that interfere with platelet
aggregation reactions (the main hemostatic defense of heparinized patients)
may induce bleeding and should be used with caution in patients receiving
heparin sodium.

Patient information: Store heparin at room temperature away from moisture

and heat. Any unused heparin solution and intravenous administration

apparatus be replaced at least once every 24 hours.

LOW MOLECULAR WEIGHT HEPARINS

Dalteparin, Enoxaparin, Ardeparin, Bemiparin are some examples of low
molecular heparin. The pharmacokinetic properties of low molecular heparin
are more predictable, so they can be administered by sub cutaneous injection,
in a fixed or weight adjusted dose regimen once or twice daily. Monitoring is
not done routinely

Indications: Prophylaxis of deep vein thrombosis and pulmonary embolism
Contraindication/Precautions: Reports of congenital anomalies in infants
born to women who received LMWHSs during pregnancy, including cerebral
anomalies, limb anomalies, hypospadias, peripheral vascular malformation,
fibrotic dysplasia and cardiac defects. A causal relationship has not been
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established nor has the incidence been shown to be higher than in the
general population. Also see under heparin

Dosage schedule:

* Dalteparin:

- Prophylaxis of deep-vein thrombosis in surgical patients: adult,
subcutaneous injection: moderate risk, 2500 units 1-2 hours before
surgery, then 2500 units every 24 hours for 5-7 days or longer; high risk,
2500 units1-2 hours before surgery, then 2500 units 8-12 hours later
(or 5000 units on the evening before surgery, then 5000 units on the
following evening), then 5000 units every 24 hours for 5-7 days or longer.

- Prophylaxis of deep vein thrombosis in medical patients: adult,
subcutaneous injection, 5000 units every 24 hours. Treatment of deep
vein thrombosis and pulmonary embolism: adult, subcutaneous injection:
as a single daily dose. body-weight <46 kg, 7 500 units daily; 46-56 kg 10
000 units daily; 57-68 kg, 12500 units daily.

+ Enoxaparin:

- Prophylaxis of deep-vein thrombosis especially in surgical patients:
adult, subcutaneous injection: moderate risk, 20 mg (2000 units) about
2 hours before surgery then 20 mg (2000 units) every 24 hours for 7-10
days; high risk (e.g. orthopaedic surgery), 40 mg (4000 units) 12 hours
before surgery, then 4000 units every 24 hours for 7-10 days.

- Prophylaxis of deep-vein thrombosis in medical patients: adult,
subcutaneous injection: 4000 units every 24 hours for at least 6 days
until patient ambulent (maximum 14 days).

Adverse effects: See under heparin
Drug and food interactions: See under heparin

WARFARIN

Dosage form and strength: Tablet: 1 mg, 2 mg, 5 mg

Indications: Prevention of progression and recurrence of deep venous
thrombosis or pulmonary embolism following a initial course of heparin.
It is effective in prevention of thromboembolism in patients undergoing
gynecological and surgical procedure, acute MI, prosthetic heart valves or
chronic atrial fibrillation.

Contraindications/Precautions: ~ Patients with Gl ulcers, severe
hypertension, bacterial endocarditis, pregnancy. Pregnancy category X.
Contraindicated in women who are or may become pregnant. Hepatic and
renal impairment, recent surgery, breast feeding

Dosage schedule: Initial dose 10 mg for 2 days, subsequent doses 3-9 mg
daily in accordance with the prothrombin activity of blood

Drugs and food interactions: Food in Gl tract can decrease rate of
absorbtion. Barbiturates, rifampicin, phenytoin, chronic alcohol ingestion,
ingestion of large amount of Vit K rich food or supplements may cause
decreased effects of warfarin. Decreased metabolism and/or displacement
from protein binding site may be caused by phenylbutazone, metronidazole,
allopurinol, cimetidine, amiodarone, thus enhancing risk of hemorrhage
Patient information: Avoid OTC preparation that may cause serious product
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interaction unless directed by prescriber. Patients should report any sign of
bleeding: gum, under skin, urine, and stool and avoid hazardous activities
(e.g. hockey, football)

ACENOCOUMAROL

Dosage forms and strength: Tablet: 1 mg, 2 mg, 3 mg and 4 mg.
Indications: See warfarin

Contraindications/Precautions: See warfarin

Dosage schedule: 4-12 mg on first day, 4-8 mg on second day, maintenance
dose usually 1-8 mg daily.

Adverse effects: See warfarin.

Safety in pregnancy: Pregnancy category X

APIXABAN

Dosage form and strength: Tablet: 2.5 mg, 5 mg

Indications: Stroke prophylaxis with atrial fibrillation, postoperative

prophylaxis of deep vein thrombosis/pulmonary embolism, deep vein

thrombosis or pulmonary embolism.

Contraindications/Precautions: Active bleeding, malignant neoplasms,

oesophageal varices, recent brain surgery, recent gastro-intestinal ulcer,

recent intracranial, haemorrhage, recent ophthalmic surgery, recent spine

surgery, significant risk of major bleeding, vascular aneurysm. Anaesthesia

with postoperative indwelling epidural catheter (risk of paralysis), prosthetic

heart valve, risk of bleeding, pregnancy category B, lactation. Patients with

nonvascular atrial fibrillation and or spinal or epidural hematoma.

Dosage schedule:

- Stroke prophylaxis with atrial fibrillation: adult, oral: 5 mg twice a day,

- Postoperative prophylaxis of deep vein thrombosis/pulmonary embolism:
2.5 mg per oral twice a day for 35 days,

- Deep vein thrombosis or pulmonary embolism: adult, oral: 10 mg twice a
day for 7 day, then 5 mg twice a day.

Adverse effects: Anaemia, bruising, haemorrhage, nausea

Drug and food interactions: See under rivaroxaban

BIVALIRUDIN

Dosage forms and strength: Injection, powder for reconstitution: 250 mg/
vial; Injection, ready-to-use solution: 5 mg/mL (250 mg/50 mL; 500 mg/100
mL)

Indication: Unstable angina/non-ST-segment elevation myocardial infraction
in patients planned for urgent or early intervention, unstable angina/ non-
ST-elevation myocardial infraction in patients proceeding to percutaneous
coronary intervention without cardiopulmonary bypass.
Contraindications/Precautions: Active bleeding, bleeding disorders, severe
hypertension, subacute bacterial endocarditis. Brachytherapy procedures,
previous exposure to lepirudin. Discontinue bivalirudin if unexplained fall in
blood pressure or hematocrit occurs. INR monitoring should be done during
treatment. Also see under fondaparinox



Drugs used in Blood Disorders M

Dosage schedule:

- Unstable angina/non-ST-segment elevation myocardial infraction in
patients planned for urgent or early intervention : Intravenous injection
Adult: Initially 100 micrograms/kg, then (by intravenous infusion) 250
micrograms,/kg/hour (for up to 72 hours in medically managed patients)

- Unstable  angina/  non-ST-elevation  myocardial  infraction  in
patients proceeding to percutaneous coronary intervention without
cardiopulmonary bypass: Initially by intravenous injection Adult: Initially
100 micrograms/kg for 1 dose, then (by intravenous injection) 500
micrograms/kg for 1 dose, then (by intravenous infusion) 1.75 mg/kg/
hour for duration of procedure; (by intravenous infusion) reduced to 250
micrograms/kg/hour for 4-12 hours as necessary following percutaneous
coronary intervention, for patients proceeding to coronary artery bypass
surgery with cardiopulmonary bypass, discontinue intravenous infusion 1
hour before procedure and treat with unfractionated heparin

Adverse effects: Bleeding (discontinue), ecchymosis, allergic reactions,

anaemia, headache, hypotension, nausea, thrombocytopenia.

Drug and food interaction: Increase risk of haemorrhage when given with

other analgesics and anticoagulants.

DABIGATRAN

Dosage form and strength: Capsule: 75 mg and 150 mg

Indication: Stroke prophylaxis with atrial fibrillation, DVT/pulmonary

embolus treatment and or prophylaxis.

Contraindication/Precautions: Severe renal impairment (CrCl <15 mL/min)

or haemodialysis, hypersensitivity, active pathologic bleeding, impairment of

haemostasis. Increased bleeding risk during labor and delivery, discontinue

1-2 days (CrCl 250 mL/min) or 3-5 days (CrCl <50 mL/min) before invasive

or surgical procedure to decrease bleeding risk, monitor Ecarin clotting time

(ECT), if unavailable than monitor aPPT, PT, or TT; aPPT. Also see under

apixaban and fondaparinux.

Dosage schedule:

- Stroke prophylaxis with atrial fibrillation: adult, oral: CrCl >30 mL/min: 150
mg twice a day, CrCl 15-30 mL/min: 75 mg PO twice a day,

- DVT/pulmonary embolus treatment: adult, oral: CrCl >30 mL/min: 150 mg
twice a day,

- DVT/pulmonary embolus treatment prophylaxis: adult, oral: CrCl >30 mL/
min: 110 mg 1-4 hr after surgery and after haemostasis has been achieved
on first day, then 220 mg taken once a day for 28-35 days.

Adverse effects: Dyspepsia, gastritis, intracranial hemorrhage,

hypersensitivity including urticaria, rash, pruritic.

FONDAPARINUX

Dosage forms and strengths: Prefilled syringe: 2.5 mg/0.5 mL, 5 mg/0.4 mL,
7.5mg/0.6 mL, 10 mg/0.8 mL

Indication: Deep vein thrombosis, heparin induced thrombocytopenia,
superficial vein thrombosis, unstable angina, ST-segment elevation and non-
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ST-segment elevation myocardial infarction, pulmonary embolism.
Contraindications/Precautions: Active bleeding, bacterial endocarditis.
Active gastro-intestinal ulcer disease, bleeding disorders, brain surgery,
elderly patients, low body weight, ophthalmic surgery, recent intracranial
haemorrhage, spinal or epidural anaesthesia, spinal surgery. Epidural
or spinal hematomas, monitored for sign and symptoms of neurologic
impairment.

Dosage schedule:

- Deep vein thrombosis/acute pulmonary embolism: <50 kg: 5 mg SC once
a day, 50-100 kg: 7.5 mg SC once daily, >100 kg: 10 mg SC once daily-
Administer for 5-9 days

- Heparin-induced thrombocytopenia: 2.5 mg SC once daily

Adverse effects: Anaemia, bleeding, purpura, chest pain, dyspnoea,

gastro-intestinal disturbances, hepatic impairment, oedema, pruritic, rash,

thrombocythemia.

Drug and food interactions: Analgesics- risk of haemorrhage when

anticoagulants given with 1V, risk of haemorrhage with other anticoagulants.

RIVAROXABAN

Dosage form and strength: Tablets: 10 mg, 15 mg and 20 mg

Indication: Prophylaxis of venous thromboembolism (orthopaedic surgery),

deep vein thrombosis, pulmonary embolism, nonvalvular atrial fibrillation.

Contraindication/Precautions: Hypersensitivity, active bleeding, malignant

neoplasms, oesophageal varices, recent brain surgery, Gl ulcer, vascular

aneurysm.Anaesthesia with postoperative indwelling epidural catheter (risk of

paralysis), bronchiectasis, prosthetic heart valve, risk of bleeding, pulmonary

embolism in patients with haemodynamic instability, severe hypertension,

vascular retinopathy. Also see under apixaban and fondaparinux.

Dosage schedule:

- Prophylaxis of venous thromboembolism (orthopaedic surgery): oral, adult:
10 mg once a day for 12 days,

- Deep vein thrombosis or pulmonary embolism: oral, adult: 15 mg twice a
day for 21 days then 20 mg per oral once a day for 6 months.

Adverse effects: Abdominal pain, constipation, diarrhoea, dizziness,

dyspepsia haemorrhage, headache, hypotension, nausea, pain in extremities,

pruritus, rash, renal impairment, vomiting

Drug and food interactions: Analgesics and anticoagulants (increases risk

of haemorrhage), antibacterial, antidepressants, antiepileptics (decreases

plasma concentration of rivaroxaban), antifungal and antiviral (increases

plasma concentration of rivaroxaban).

3.3 Antiplatelet drugs

ASPIRIN

Dosage form and strength: Tablet: 50 mg, 75 mg and 300 mg.

Indication: Prophylaxis of cerebro vascular diseases, and myocardial
infarction, thromboembolic disorder, post-MI, ischemic stroke and angina.
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Contraindication/Precautions: Antiplatelet drugs are not used in

the management of haemorrhagic stroke, hypersensitivity (including

asthma, angioedema, urticaria) to  acetylsalicyclic, active  peptic

ulceration,haemophilia and other bleeding disorder. Asthma, uncontrolled

hypertension, pregnancy. Tell the patient to take aspirin after food with full

glass of plenty of water to reduce stomach irritation. Aspirin should not be

given to children and adolescent due to Reye’s syndrome. Watch for signs of

bleeding. Watch for the sign of salicylate poisioning.

Dosage schedule:

- Thromboembolic disorders: Adult: oral 325-650 mg/day.

- Transient ischemic attack: adult oral 50-325 mg/day.

- Evolving MI with ST segment elevation: adult oral 160-325 mg nonenteric,
chewed and swallowed immediately, maintenance 75-162 mg/day Ml,

- Stroke prophylaxis: adult oral 50-325 mg/day

Adverse effects: Bronchospasm, Gl bleeding, thrombocytopenia, seizures,

Reye’ syndrome

Drug and food interaction: Aspirin may increase the effects of oral

hypoglycemic effects.if it is given with anticoagulant; the chance of bleeding

will be increased.

CLOPIDOGREL

Dosage form and strength: Tablet: 75 mg

Indications: Prevention of atherothrombotic events, transient ischaemic

attack or acute ischaemic stroke for patients with aspirin hypersensitivity/

intolerant of aspirin, Prevention of artherothrombotic events in acute
coronary syndrome with or without ST-segment elevation (given with aspirin)

Contraindication/Precautions: Hypersensitivity, Coagulation disorders,

active pathological bleeding. Risk of increased bleeding form trauma, surgery

or other pathological conditions. Pregnancy: Avoid, hepatic and renal
impairment: use with caution.

Dosage schedule:

- Prevention of atherothrombotic events in percutaneous coronary
intervention (adjunct with aspirin) in patients not already on clopidogrel:
Adult, oral: Loading dose 300 mg, to be taken prior to the procedure, Or
loading dose 600 mg, higher dose may produce a greater and more rapid
inhibition of platelet aggregation

- Transient ischaemic attack for patients with aspirin hypersensitivity/
intolerant of aspirin, acute ischaemic stroke for patients with aspirin
hypersensitivity/ intolerant of aspirin: Adult, oral: 75 mg once daily

- Prevention of atherothrombotic events in peripheral arterial disease or
within 35 days of MI/ within 6 months of ischaemic stroke: Adult, oral: 75
mg once daily

- Prevention of artherothrombotic events in acute coronary syndrome
without ST-segment elevation (given with aspirin): Adult, oral: Initially 300
mg, then 75 mg daily for up to 12 months

- Prevention of artherothrombotic events in acute myocardial infarction with
ST-segment elevation (given with aspirin): Adult, oral: 18-75 years: Initially
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300 mg, then 75 mg for at least 4 weeks. >75years and over: 75 mg daily

- Prevention of atherothrombotic and thromboembolic events in patients
with atrial fibrillation (with aspirin) and for whom warfarin is unsuitable:
Adult, oral: 75 mg once daily

Adverse effects: Abdominal pain, bleeding disorders (including gastro-

intestinal and intracranial), diarrhea, dyspepsia.

Drug and food interaction: Anticoagulants, aspirin, NSAIDS, increase

bleeding risks. It increases action of some NSAIDSs, Phenytoin, Tamoxifen.

Proton pump inhibitor decrease clopidogrel effects.

PRASUGREL

Dosage form and strength: Tablet: 5 mg and 10 mg

Indications: Prevention of atherothrombotic events in patients with acute

coronary syndrome undergoing percutaneous coronary intervention, Patients

undergoing coronary angiography within 48 hours of admission for unstable
angina or NSTEMI, alternative to clopidogrel in certain patients undergoing
percutaneous coronary intervention

Contraindication/Precautions: Active bleeding, history of stroke or

transient ischemic attack. Pregnancy: D, Breastfeeding: avoid, Hepatic

impairment: Use with caution in moderate impairment, increased risk of
bleeding. Avoid in severe impairment, renal impairment Use with caution—
increased risk of bleeding. Body weight less than 60 kg, discontinue at least

7 days before elective surgery if antiplatelet effect not desirable, elderly,

patients at increased risk of bleeding(e.g. from recent trauma, surgery,

gastrointestinal bleeding, or active peptic ulcer disease)

Dosage schedule:

- In combination with aspirin for the prevention of atherothrombotic events
in patients with acute coronary syndrome undergoing percutaneous
coronary intervention: Adult, oral: 18-74 years :body-weight up to 60 kg:
Initially 60 mg for 1 dose, then 5 mg once daily usually for up to 12 months.
body-weight 260 kg: Initially 60 mg for 1dose, then 10 mg once daily usually
for up to 12 months. 275 years: : Initially 60 mg for 1 dose, then 5 mg once
daily usually for up to 12 months.

- Patients undergoing coronary angiography within 48 hours of admission for
unstable angina or NSTEMI: Adult, oral: Initially 60 mg, to be administered
at the time of percutaneous coronary intervention to minimize the risk of
bleeding, maintenance dose of 10 mg or 5 mg daily should then be selected
as appropriate.

- Alternative to clopidogrel in certain patients undergoing percutaneous
coronary intervention: Adult, oral: 60 mg as a single dose

Adverse effects: Anemia, gastro-intestinal hemorrhage, hematoma,

hematuria, hemorrhage, intracranial hemorrhage, rash

Drug and food interaction: More chance hypersensitivity reaction while

administered with thienopyridines (e.g. clopidogrel)

TICLOPIDINE
Dosage form and strength: Tablet: 250 mg
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Indications: Coronary artery stent thrombosis (prevention), stroke

Contraindication/Precautions: Neutropenia, thrombocytopenia,

hemostatic disorder or active bleeding, severe hepatic impairment, history

of either thrombotic thrombocytopenic purpura (TTP) or aplastic anemia.

Pregnancy: B. Breast feeding: avoid. Hepatic impairment: caution, avoid in

severe hepatic impairment. Monitor Complete blood count, Liver function

test prior to initiation of treatment and every 2 weeks for the first 3 months.

May cause lifethreatening hematologic events, inclusing neutropenia,

agranulocytosis, thrombocytopenia purpura and aplastic anemia.

Dosage schedule:

- Coronary artery stent thrombosis (prevention): Adult, oral: 250 mg twice a
day with aspirin for 30 days.

- Stroke: adult, oral: 250 mg twice daily with food.

Adverse effects: Diarrhea, elevated alkaline phosphatase and aspartate

aminotransferase, nausea, dyspepsia, rash, neutropenia, purpura

Drug and food interaction: Concurrent use of other anticoagulant drugs

increases the incidence of bleeding

3.4 Fibrinolytic drugs/Thrombolytics

ALTEPLASE (rTPA; TISSUE-TYPE PLASMINOGEN ACTIVATOR)
Dosage form and strength: Powder: 10 mg, 20 mg; Cathflo powder: 2 mg
and 50 mg.

Indications: Acute myocardial infarction, pulmonary embolism, acute stroke

Contraindication/Precautions: ~ Current  intracranial  hemorrhage,

subarachnoid hemorrhage, history of recent stroke, active internal

bleeding, recent (within 3 months) intracranial or intraspinal surgery or
serious head trauma, presence of intracranial conditions that may increase
the risk of bleeding (eg. Some neoplasms, arteriovenous malformations,
aneurysms), bleeding diathesis, current severe uncontrolled hypertension.

Contraindicated if history of hypersensitivity to gentamicin (residue from

manufacturing process). Conditions in which thrombolysis might give rise to

embolic complications such as enlarged left atrium with atrial fibrillation (risk
of dissolution of clot and subsequent embolisation), elderly, external chest
compression, hypertension. Pregnany: C, Breast feeding: use with caution.

When used for acute ischemic stroke Monitor for intracranial hemorrhage

and monitor blood pressure (antihypertensive recommended if systolic

above 180 mmHg or diastolic above 105 mmHg).

Dosage schedule:

- Acute myocardial infarction: accelerated regimen: (to be initiated within 6
hours of symptom onset): Adult, intravenous injection: body-weight <65 kg:
Initially 15 mg over 1-2minutes, followed by intravenous infusion 0.75 mg/
kg, over 30 minutes, then by intravenous infusion 0.5 mg/kg, to be given
over 60 minutes, maximum total dose of 100 mg administered over 90
minutes. Adult, intravenous injection: body-weight >65 kg: Initially 15 mg,
to be initiated within 6 hours of symptom onset, followed by intravenous
infusion 50 mg, to be given over 30 minutes, then by intravenous infusion



116 NNF 2018
35 mg, to be given over 60 minutes, maximum total dose of 100 mg
administered over 90 minutes.

- Acute myocardial infarction: 3 hour regimen: (to be initiated within 6-12
hours of symptom onset): Adult, intravenous injection: Initially 10 mg,
followed by intravenous infusion 50 mg, to be given over 60 minutes, then
by intravenous infusion 10 mg for 4 infusions, each 10 mg infusion dose to
be given over 30 minutes, total dose of 100 mg over 3 hours; maximum 1.5
mg/kg in patients <65 kg.

- Pulmonary embolism: Adult, intravenous injection: Initially 10 mg, to be
given over 1-2 minutes, followed by (by intravenous infusion) 90 mg, to be
given over 2 hours, maximum 1.5 mg/kg in patients <65 kg

- Acute stroke: (under specialist neurology physician only): Adult, intravenous
infusion: 18-79 years: Initially 900 mcg/kg (max. per dose 90 mg), treatment
must begin within 4.5 hours of symptom onset, to be given over 60 minutes,
the initial 10% of dose is to be administered by intravenous bolus injection
and the remainder by intravenous infusion

Directions for administration: For intravenous infusion give intermittently or

continuously in sodium chloride 0.9%; dissolve in water for injections to a

concentration of 1 mg/mL or 2 mg/mL and infuse intravenously; alternatively

dilute the solution further in the infusion fluid to a concentration of not less
than 200 mcg/mL; not to be infused in glucose solution.

Adverse effects: Risk of cerebral bleeding increased in acute stroke,

allergic reactions, anaphylaxis, angina (when used in MI), back pain,

bleeding (usually limited to the site of injection, but can occur from other
sites), cerebral edema (caused by reperfusion), convulsions, fever, flushing,
hypotension, intracerebral hemorrhage, nausea, pulmonary  edema

(caused by reperfusion), rash, recurrent ischemia (when used in myocardial

infarction), reperfusion arrhythmias (when used in myocardial infarction),

uveitis, vomiting

Drug and food interaction: Concurrent use of other anticoagulant drugs

increases the incidence of bleeding

STREPTOKINASE

Dosage form and strength: Powder: 250000 unit, 750000 unit
Indications: Pulmonary embolism, deep venous thrombosis, acute
myocardial infarction, central retinal venous or arterial thrombosis.
Contraindication/Precautions: ~ Surgery within 10 days including
organ biopsy, puncture of non-compressible vessel, severe trauma,
cardiopulmonary resuscitation; serious gastrointestinal bleeding within 3
months, history of hypertension (diastolic > 110 mm Hg), active bleeding or
hemorrhagic disorder, aortic dissection, acute pericarditis. Risk of bleeding
from any invasive procedure, pregnancy, abdominal aneurysm or where
thrombolysis may give rise to embolic complications such as enlarged left
atrium with atrial fibrillation (risk of dissolution of clot and subsequent
embolization) , diabetic retinopathy (small risk of retinal hemorrhage); recent
or concurrent anticoagulant treatment. Streptokinase is strongly antigenic,
repeated administration elicits antibodies which diminish the effect and may
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cause allergic reactions.

Dosage schedule:

- Acute myocardial infarction: Adult, intravenous infusion: 1500000 units,
to be initiated within 12 hours of symptom onset, dose to be given over 60
minutes

- Deep-vein  thrombosis, ~ Pulmonary  embolism,  Acute arterial
thromboembolism, Central retinal venous or arterial thrombosis: Adult,
Intravenous infusion: 250000 units, dose to be given over 30 minutes,
then 100000 units every 1 hour for up to 12-72 hours, duration is adjusted
according to condition with monitoring of clotting parameters.

Adverse effects: Nausea, vomiting, bleeding, hypotension, arrhythmias

(Particularly in MI), allergic reactions including rash, flushing, uveitis, and

anaphylaxis.

Drug and food interaction: Use of streptokinase and oral anticoagulants or

heparin or platelet function may increase the risk of hemorrhage. Avoid use

with the drugs that affect platelet function such as aspirin, indomethacin,
dipyridamole etc that can increase possible risk of hemorrhage.

TENECTEPLASE

Dosage form and strength: Powder for injection: 50 mg

Indications: Acute myocardial infarction

Contraindication/Precautions: Active bleeding, history of CVA, recent
(within 2 months) intracranial or intraspinal surgery or trauma, intracranial
neoplasm, AVM, aneurysm, bleeding diathesis, severe uncontrolled
hypertension, recent (within 3 month) facial, trauma, suspected aortic
dissection. See under ‘Alteplase’

Pregnancy: C, Breast feeding: avoid

Dosage schedule: Adult, intravenous: 30-50 mg (max. per dose 50 mg), dose
to be given over 10 seconds and initiated within 6 hours of symptom onset,
dose varies according to body weight (< 60 kg: 30 mg, 60-70 kg: 35 mg, 70-80
kg: 40 mg, 80-90 kg: 45 mg and >90 kg: 50 mg)

Adverse effects: See under alteplase

UROKINASE

Dosage form and strength: Injection: 25000 international units (1U), 50000
IU, 100000 IU and 500000 IU.

Indications: See under streptokinase.

Contraindications/Precautions: It must not be given by subcutaneous
or intramuscular injection. A dose reduction may be required in patients
with impaired renal and/or hepatic function. In these cases, the fibrinogen
level should not fall below 100 mg/dl. Before starting thrombolytic
therapy, haemostasis tests should be performed including haematocrit,
platelet count, thrombin time (TT), prothrombin time (PT) and activated
partial thromboplastin time (aPTT). If heparin has been given, it should be
discontinued and the aPTT should be less than twice the normal control value
before urokinase therapy is initiated. Also see under streptokinase.

Dosage schedule: Pulmonary embolism: injection, adult: Initial dose: 4400
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IU/kg IV at a rate of 90 mL/hr over 10 minutes. Maintenance dose: 4400 U/
kg/hr IV at a rate of 15 mL for 12 hours.

Adverse effects: In contrast to streptokinase, urokinase is non-antigenic;
however, mild allergic reactions including bronchospasm and rash have been
reported. Also see under streptokinase.

Drug and food interactions: Anticoagulants: Oral anticoagulants or
heparin may increase the risk of haemorrhage and should not be used
concomitantly with urokinase. Active substances affecting platelet function:
Due to increased risk of haemorrhage, concomitant use of urokinase and
active substances that affect platelet function (e.g., acetylsalicylic acid, other
non-steroidal anti-inflammatory agents, dipyridamole, dextrans) should be
avoided. Contrast agents: Contrast agents may delay fibrinolysis.

3.5 Antifibrinolytic drugs

ETHAMSYLATE

Dosage form and strength: Tablet: 500 mg

Indications: Blood loss in menorrhagia, post-partum bleeding, post abortion
bleeding.

Contraindications/Precautions: Pregnancy or breastfeeding woman;
Category B. Avoid excess dosage.The drug should be used with caution if
patient develops fever with treatment, non-cancerous growths fibroids in
uterus and, porphyria Dosage schedule: Oral, adult: 500 mg 4 times daily
during menstruation.

Adverse effects: Headache, rashes, hypotension

TRANEXAMIC ACID

Dosage form and strength: Tablet: 500 mg

Indications: Menorrhagia, epistaxis, thrombolytic overdose, hereditary

angioedema, prophylaxis of hereditary angioedema.

Contraindication/Precautions: Severe renal impairment (CrCl<1.5 mg/dl)

and thromboembolic disease. Caution in renal impairment and pregnancy

Adverse effects: Nausea, vomiting, diarrhoea, disturbances in colour vision,

nose stuffiness

Dosage schedule:

- Menorrhagia (initiated when menstruation started): oral, adult: 1g 3 times
daily for up to 4 days, maximum 4 g daily.

- Local fibrinolysis: adult, oral: 15-25 mg/kg 2-3 times daily. Epistaxis: oral,
adult: 1g 3 times a day for 7 days.

- Hereditary angioedema: oral, adult: 1-1.5 g 2-3 times a day, for short-term.

Patient information: Drug shouldn’t be used in combination with hormonal

contraceptives (birth control pills, patches, rings, injection). Do not take for

more than 5 days in a row.

PROTAMINE SULPHATE
Dosage forms and strength: Injection: 10 mg/ml in 5 ml ampoule
Indication: Heparin overdose
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Contraindication/Precautions: Bleeding that occurs without prior
exposure to heparin. Should be cautiously used in patients with known
hypersensitivity to fish, post-vasectomy, severe left ventricular dysfunction
and abnormal pulmonary hemodynamics. Monitor patients closely following
cardiac surgery; administer additional doses of protamine sulfate if indicated
by coagulation studies. Pregnancy Category C

Dosage schedule: Adult, slow intravenous injection: 1 mg neutralises 100
units heparin when given within 15 minutes; if longer time, less protamine
required as heparin rapidly excreted, maximum 50 mg.

Adverse effect: Hypotension, bradycardia, flushing, urticaria and
angioedema.

Patient information: Do not take if allergic to fish

3.6 Antidotes

PHYTOMENADIONE (VITAMIN K|)

Dosage form and strength: Injection: 10 mg /ml in 5 ml ampoule; Tablet:

10 mg

Indications: Antagonists to warfarin, prophylaxis against hemorrhagic

disease of newborn.

Contraindications/Precautions: Rapid 1V administration may cause

potentially fatal anaphylaxis. Protect from light; agent is degraded. Avoid IM

route if patients is bleeding or in 3 trimester of pregnancy. IV/IM reactions

may occur with first dose (no prior exposure to phytonadione). Restricts

use of 1IV/IM routes where SC administration is not feasible and serious risk

involved is considered justified.

Dosage schedule:

- Warfarin-induced hypoprothrombinemia: adult: 5-10 mg slow intravenous
injection.

- Prophylaxis, hemorrhagic disease of newborn: intramuscular injection, 0.5-
1 mg as single dose.

Adverse effects: Hypersensitivity characterized by flushing of the face,

bronchospasm, dyspnea, hypotension.

Drug and food interactions: Vitamin K decreases effects of warfarin by

pharmacodynamics antagonism.

3.7 Plasma fractions for specific use

HUMAN ALBUMIN

Dosage form and strength: Albumin (Human) 20% is supplied in 10 g/50 mL
infusion bottle, 20 g/100 mL infusion bottle

Indications: Hypovolemia with or without shock, hypoalbuminemia, ovarian
hyperstimulation syndrome, adult respiratory distress syndrome (ARDS),
hemolytic disease of the newborn.

Contraindications/Precautions: Severe anemia, increased risk of bleeding,
high blood pressure, failure of the heart to maintain adequate circulation,
esophageal varices, fluid in the lungs, fluid overload, absence of urine
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formation, allergy to albumin products. Decompensated cardiac insufficiency,
hypertension, esophageal varices, pulmonary edema, hemorrhagic diathesis,
severe anemia, renal and post-renal anuria.

Dosage schedule: The concentration of the albumin preparation, dosage and

the infusion rate should be adjusted to the patient’s individual requirements.

The dose required depends on the body weight of the patient, the severity

of trauma or illness and on continuing fluid and protein losses. Measures

of adequacy of circulating volume and not plasma albumin levels should be
used to determine the dose required. The daily dose should not exceed 2 g of

Albumin (Human) 20% per kg of body weight.

- Hypovolemia: In adults, intravenous infusion: 25 g should be given. If
adequate response (stabilization of circulation) is not achieved within 15 to
30 minutes, an additional dose may be given. In spite of limited information
about the efficacy in pediatric subjects, an intravenous infusion of 2.5 to
12.5 g or 0.5 to 1 g/kg body weight may be given. If adequate response
(stabilization of circulation) is not achieved within 15 to 30 minutes, an
additional dose may be given.

- Hypoalbuminemia: adults, intravenous infusion: 50 to 75 g of Albumin
(Human) 20% may be used. Hypoalbuminemia is usually accompanied by
a hidden extravascular albumin deficiency of equal magnitude. This total
body albumin deficit must be considered when determining the amount
of albumin necessary to reverse the hypoalbuminemia. In burns, therapy
usually starts with the administration of large volumes of crystalloid
injection to maintain plasma volume. After 24 hours, Albumin (Human) 20%
may be added at an initial dose of 25 g with the dose adjusted thereafter
to maintain a plasma protein concentration of 2.5 g per 100 mL or a serum
protein concentration of 5.2 g/100 mL.

- Ovarian Hyperstimulation Syndrome: adults, intravenous, doses of 50 - 100
g of Albumin (Human) 20% should be infused over 4 hours and repeated at
4-to 12-hour intervals as necessary, when infusion of normal saline fails to
achieve or maintain hemodynamic stability and urine output.

- Adult Respiratory Distress Syndrome (ARDS): adults, intravenous: a dose of
25 g of Albumin (Human) 20% can be infused over 30 minutes and repeated
at 8 hour intervals for 3 days, if necessary.

- Induction of Diuresis in Patients with Acute Nephrosis: In adults, a dose
of 25 g of Albumin (Human) 20% can be infused, administered with an
appropriate diuretic once a day for 7 to 10 days.

- Hemolytic Disease of the Newborn: newborns, Albumin (Human) 20% may
be administered prior to or during exchange transfusion at a dose of 1g per
kg body weight.

Adverse effects: Anaphylactic shock, circulatory failure, cardiac failure,

pulmonary edema

FACTOR IX COMPLEX

(COAGULATION FACTORS, II, VII, IX, X dried concentrate)

Dosage form and strength: 500 U FIX/5 mL single dose vial; 1000 U FIX/10
mL single dose vial; 1500 1U FIX/10 mL single dose vial
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Factor IX complex concentrate is a complementary list preparation and a
representative coagulation factor preparation.

Indications: Replacement therapy for factor IX deficiency in haemophilia B;

bleeding due to deficiencies of factors I1, VII, or X.

Contraindications/Precautions: Disseminated intravascular coagulation.

Risk of thrombosis (less risks with highly purified Preparations). Factor IX

Complex should not be administered at a rate exceeding 10 mL/minute.

Rapid administration may result in vasomotor reactions. Nursing personnel,

and others who administer this material, should exercise appropriate

caution in handling due to the risk of exposure to viral infection. Discard any
unused contents. Discard administration equipment after single use. Do not
resterilize components. Do not reuse components. Pregnancy Category C. It
should be stored at temperatures between 2 and 8°C. Do not freeze diluent.

May be stored at room temperature not to exceed 30°C for up to 3 months.

When removed from refrigeration, record the date on the vial or carton.

Dosage schedule:

- Haemophilia B: adult and child, slow intravenous infusion: according to
patient’s needs and specific preparation used.

- Treatment of bleeding due to deficiencies in factor II, Vil or X as well as IX:
adult and child, slow intravenous infusion: according to patient’s needs.In
general, factor IX 1 unit/kg will increase the plasma factor IX level by 1%:
Number of factor IX units required = bodyweight (kg) x desired factor IX
increase (as % of normal) x 1 unit/kg. For example, to increase factor IX
level to 25% of normal in a 70 kg patient: Number of factor IX units needed
=70 kg x 25 x 1 unit/kg = 1,750 units

Adverse effects: Allergic reactions including chills, and fever, Flushing,

thrombosis (sometimes fatal)

Drug and food interaction: Aminocaproic Acid: May enhance the adverse/

toxic effect of Factor IX Complex (Human) [(Factors II, IX, X)1. Specifically, use

of this combination may increase the risk of thrombosis. Avoid combination

3.8 Other drugs

DESMOPRESSIN

Dosage forms and strength: Tablets: 100 mcg, 200 mcg. Injection: 4 mcg.
Indications: For bleeding control, diabetes insipidus, primary nocturnal
enuresis.

Contraindications/Precautions: Hypersensitivity, pseudo Von Willebrand’s
disease, cardiac insufficiency, angina pectoris, hypertension, renal
impairment, hypertension and cardiovascular disease. Rhinitis or Upper
respiratory tract infection can decrease the effectiveness of intranasal
preparation

Adverse effects: Fluid retention, headache, nausea, vomiting, epistaxis,
allergic reaction. Less pressor activity, but still need for considerable caution
in renal impairment, cardiovascular disease and hypertension.

Dosage schedule:

- Hemophilia A/ Von Willebrand's disease: Intranasal (adults and children) 1
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spray (150 mcg) in each nostril (if >50 kg), in one nostril (if <50 kg)

- Diabetes insipidus diagnosis: subcutaneous or intramuscular, adult and
child, 2 mcg; Treatment: subcutaneous, intramuscular or intravenous, adult:
1-4 mcg daily, child: 400 nanogram.

- Renal function testing: subcutaneous or intramuscular, adult and child: 2
mcg

Drug and food interactions: Chlorpropamide, clofibrate or carbamazipine

may enhance antidiuretic response to desmopressin. Demeclocycline,

lithium, norepinephrine, alcohol may diminish the antidiuretic response to
desmopressin.

POLYGELINE

Dosage form and strength: Solution: 3.5%

Indications: Low blood volume

Contraindications/Precautions: Use caution in cardiac disease, severe liver
disease. Pregnancy: avoid at the end of pregnancy. Use with caution in severe
impairment and renal impairment. Monitor urine output, hypersensitivity
reactions, fluid and electrolyte therapy. Avoid hematocrit concentration from
falling below 25-30%

Dosage schedule: Intravenous infusion, adult: initially 500-1000 ml of a
3.5% solution

Adverse effects: Anaphylactic reaction, hypersensitivity reactions, transient
increase in bleeding time

Drug and food interaction: Avoid use with febuxostat
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4.1 Minerals

CALCIUM

Dosage form and strength: Tablets: 1.25 g calcium carbonate (equivalent to

500 mg calcium); Injection: 500 mg/5 ml, 1 g/10 ml (as calcium gluconate)

and 100 mg/10 ml (as calcium chloride)

Indications: Hypocalcemia in tetany, osteoporosis

Contraindications/Precautions: Hypercalcemic states, do not use if allergic

to any ingredients of calcium preparations

Dosage schedule:

- Supplement: 1-2 g between meals; daily requirement varies with the age and
is greater in childhood, pregnancy, lactation and old age

- Acute hypocalcaemia: 1-2 g by slow intravenous injection

Adverse effects: Constipation, bradycardia, cardiac arrhythmia, hypotension

and irritation after parenteral administration

Drug and food interactions: Reduce absorption of ciprofloxacin,

tetracycline, iron, bisphosphonates

IODINE

Dosage form and strength: Injection: 480 mg/ml (iodized oil)

Indications: Prevention and treatment of iodine deficiency

Dosage schedule: Daily recommended intake is 150 pg (200 pg in pregnant
and breast-feeding mothers), 50 pg for under 1 year, 90 ug for 2-6 years and
120 pg for 7-12 years. Also see section 12.5 under drugs used in endocrine
system.

Adverse effects: See section 12.5 under drugs used in endocrine system

IRON
See section 4 under drugs used in blood

PHOSPHATES

Dosage form and strength: Tablet: Potassium phosphate 126 mgwith Sodium
phosphate 67 mg; Potassium phosphate 250 mg with Sodium phosphate 160
mg; Potassium phosphate 250 with Sodium phosphate 298 mg

Indications: Treatment of hypophosphatemia
Contraindications/Precautions: ~ Hyperphosphotemia,  hyperkalemia,
hypocalcemia, hypomagnesemia

Adverse effects: Diarrhoea, nausea, vomiting, fluid retention, and
hypocalcaemia

SODIUM FLUORIDE

Dosage form and strength: Tablet: 2.2 mg; Mouth wash: 0.05% and 0.2%
Indications: Prevention of dental caries

Contraindications/Precautions: Infants under 6 months of age, advisable
to institute artificial fluoridation in areas with drinking water containing less
than 700 pg/! (0.7 ppm)
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Dosage schedule:

- Water content less than 0.3 ppm: child up to 6 months none; 6 months-3
years 250 pg daily; 3-6 years 500 pg daily; over 6 years 1 mg daily;

- Water content 0.3-0.7 ppm: child up to 3 years none; 3-6 years 250 pg daily,
over 6 years 500 pg daily;

- Prevention of dental caries: as oral rinse, child over 6 years 10 ml 0.05%
solution daily or 10 ml 0.2% solution weekly

Adverse effects: White flakes on teeth with recommended doses; Yellowish

brown discoloration of teeth with more than recommended doses

ZINC

Dosage form and strength: Tablets: 10 mg and 20 mg

Indications: Zinc deficiency, diarrhoea in children (rota virus infection),
adjunct to vitamin A therapy

Contraindications/Precautions: Must be taken for 2-3 months to be
effective. Used with caution in acute renal failure

Dosage schedule: Adjunct to oral rehydration solution in acute diarrhoea,

- Under 6 months: 10 mg (elemental zinc) daily for 10 days;

- 6 months - 5 years: 20 mg daily for 10 days

Adverse effects: Dyspepsia, abdominal pain, headache, nausea, vomiting,
gastritis

Drug and food interactions: Decreases absorption of floroquinolones;
absorption of zinc is reduced when taken with dietary products, caffeine

4.2 Vitamins

4.2.1 Fat soluble vitamins

VITAMIN A (RETINOL)

Dosage form and strength: Capsules: 200,000 U; Soft gel capsules:

200,000 U (retinol) and 40 U (DL-alpha-tocopherol or tocopheryl acetate)

Indications: Deficiency states, prophylaxis in high risk subjects, steatorrhea,

severe biliary obstruction, cirrhosis of liver or following total gastrectomy,

severe ocular damage

Contraindications/Precautions: ~ Hypersensitivity ~ to  vitamin A,

malabsorption syndrome, hypervitaminosis A, pregnancy, breastfeeding,

impaired renal function, children, hepatic disease, alcoholism, hepatitis

Dosage schedule:

- Treatment of xerophthalmia: infants (6-11 months) 100,000U (3 drops) on
diagnosis, repeated next day and then after one month; child over one year
and adult (except women of child-bearing age) 200,000 units on diagnosis,
repeated next day and then after one month

- Prevention of vitamin A deficiency: child age 6 months to 5 years, 200,000
U every 6 months

- Measles: 200,000 U on diagnosis, repeated next day

- Prolonged diarrhoea of more than 14 days: 200,000 U on diagnosis
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- Newly delivered mothers: 200,000 U at delivery or in the first 6 weeks

- Severe malnutrition: 200,000 U on diagnosis

Adverse effects: Hypervitaminosis, fatigue, irritability, mental change,
anorexia, nausea, vomiting, Gl upset

Drug and food interactions: Mineral oil, cholestyramine, colestipol decrease
absorption of Vitamin A

Patient information: Refer to prescriber upon development of adverse effects

VITAMIN D, (CALCITRIOL)

Dosage from and strength: Capsule: 0.25 pg and 0.5 pg; Injection: 1 pg/ml

Indications: Hypocalcaemia with chronic renal disease, psoriasis,

renal dystrophy, prevention and treatment of rickets, post menopausal

osteoporosis

Contraindications/Precautions: Hypersensitivity, hyperphosphataemia,

hypercalcaemia

Precautions: Pregnancy, breastfeeding, renal calculi

Dosage schedule:

- Hypocalcaemia (Stage 5 chronic kidney disease): Children > 5 yrs and
adults, oral, 0.25 pg/day, Children 1-5 year, oral, 1-5 pg/day; Rickets, oral,
1 ug/day,

- Osteoporosis prophylaxis in corticosteroid therapy: oral, 0.5-1 mcg/day

Adverse effects: Drowsiness, headache, palpitations, Hypertension,

photophobia, hypercalcemia, myalgia, arthralgia, weakness, pain in injection

site

Drugs and food interactions: Hypercalcaemia may occur if thiazide

diuretics, calcium supplements are concomitantly used; cardaic dysarrythmia

may occur with concomitant use of cardiac glycosides, verapamil

Patient information: Avoid over the counter products containing calcium,

potassium, sodium; maintain adequate fluid and water intake

VITAMIN E (TOCOPHEROL)

Dosage form and strength: Capsule: 100 1U, 200 U, 400 1U, 500 U, 600
IU and 1000 U

Indications: Vitamin E deficiency states, impaired fat absorption, hemolytic
anemia in premature neonates, prevention of retrolental fibroplasias, sickle
cell anemia, supplementation of malabsorption syndrome
Contraindications/Precautions: ~ Pregnancy, anemia, breastfeeding,
hypoprothrombinaemia.

Dosage schedule: Deficiency states: adult, oral, 60-75 1U/day, child, oral, 1
1U/day

Adverse effects: Headache, fatigue, increased risk of thrombophlebitis,
cramps, diarrhea, gonadal dysfunction, weakness

Drug and food interactions: Increases actions of oral anticoagulants,
concomitant use of cholestyramine, sucralfate decrease absorption of
vitamin E
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VITAMIN K
See under Drugs used in blood disorders

4.2.2 Water soluble vitamins

VITAMIN B, (THIAMINE)

Dosage form and strength: Tablets: 50 mg, 100 mg, 250 mg and 500 mg, 20
mg (enteric coated); Injection: 100 mg/ml

Indications: Vitamin B, deficiency, polyneuritis, cheilosis, beri-beri, Wernicke-
Korsakoff syndrome, pellagra, metabolic disorders
Contraindications/Precautions: Hypersensitivity, pregnancy

Dosage schedule: Adult, oral (males) 1.2-1.5 mg, (females) 1.1 mg, (pregnancy)
1.4 mg, (breast feeding): 1.4 mg; child, oral-0.5-0.9 mg; infant, oral 0.2 mg
Adverse effects: Weakness, restlessness, pulmonary edema, hypotension,
collapse, angioneurotic edema, cyanosis, hemorrhage

Patient information: About the necessary foods to be included in diet: yeast,
beef, liver legumes, whole grains.

VITAMIN B, (RIBOFLAVIN)

Dosage form and strength: Tablets: 5 mg, 10 mg, 25 mg, 50 mg, 100 mg and
250 mg

Indications: Vitamin B, deficiency, polyneuritis, cheilosis, migraine and
prophylaxis

Contraindications/Precautions: Hypersensitivity to vitamin B,, pregnancy.
Dosage schedule: Adult- 5-30 mg/day, child>12 yr: PO 3-10 mg/day then 0.6
mg/1000 calories ingested; Migraine porphylaxis: adult- 400 mg/day for
three months

Adverse effects: Yellow discoloration of urine

Drug and food interactions: Decrease action of tetracyclines, may cause
false elevations of urinary catecholamines

Patient information: Urine may turn bright yellow; Avoid alcohol

VITAMIN B, (NIACIN)

Dosage form and strength: Tablets: 50 mg, 100 mg, 250 mg and 500 mg
(niacin); Tablets: 100 mg and 500 mg (niacinamide)

Indications: Pellagra, hyperlipidemias (types 4, 5), peripheral vascular
disease

Contraindications/Precautions: Pregnancy, breastfeeding, hypersensitivity,
peptic ulcer, hepatic disease, hemorrhage, severe hypotension, glaucoma,
coronary artery disease, diabetes mellitus, gout, schizophrenia. Assess
cardiac status, nutritional status, CNS symptoms, Niacin deficiency,
Hyperlipidemia

Dosage schedule: Pellagra: adult, up to 500 mg daily in divided doses.
Adverse effects: Paraesthesia, headache, dizziness, anxiety, Postural
hypotension, vasovagal attacks, dysrhythmias, vasodilation, blurred vision,
ptosis, jaundice, hepatotoxicity, hepatitis, glycosuria,
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Drug and food interactions: When combined with statins, either increases
the toxicity of the other: increase risk of rhabdomyolysis. Cholestyramine,
erythromycin, insulin decrease the blood level of niacin.

Patient information: Flushing and increase in feelings of warmth will occur
several hours after taking medicine; remain recumbent if postural hypotension
occurs; abstain from alcohol if product is prescribed for hyperlipidemia;
avoid sunlight if lesions are present

VITAMIN B, (PYRIDOXINE)

Dosage form and strength: Tablets: 10 mg, 25 mg, 50 mg and 100 mg; 100
mg (extended release); Injection: 100 mg/ml; Capsules: 150 mg (extended
release)

Indications: Vitamin B, deficiency, seizures, isoniazid therapy, oral
contraceptives, alcoholic polyneuritis

Contraindications/Precautions:  Pregnancy, breastfeeding, children,
Parkinson’s disease, patients taking levodopa should avoid supplemental
vitamins with >5 mg pyridoxine.

Adverse effects: Paresthesia, flushing, warmth, lethargy, pain at injected
site.

Dosage schedule:

- Deficiency states: oral, 25-50 mg up to 3 times daily;

- Isoniazid neuropathy, prophylaxis: oral, 10 mg daily;

- Isoniazid neuropathy treatment: oral, 50 mg 3 times daily;

- Sideroblastic anemia: oral, 100-400 mg daily in divided doses

Drug and food interactions: Decrease the effects of levodopa

Patient information: Avoid vitamin supplements unless directed by prescriber;
increase meat, bananas, potatoes, lima beans, whole grains, and cereals in
diet

VITAMIN B, (FOLIC ACID)

Dosage form and strength: Tablets: 0.1 mg, 0.4 mg, 0.8 mg, 1 mg and 5 mg;

Injection: 5 mg/ml and 10 mg/ml

Indications: Megaloblastic or macrocytic anemia caused by folic acid

deficiency; hepatic disease, alcoholism, hemolysis, intestinal obstruction,

pregnancy to reduce risk for neural tube defects

Contraindications/Precautions: ~ Pregnancy, anemia  other than

megaloblastic/macrocytic anemia, vit B, deficiency anemia, uncorrected

pernicious anemia.

Dosage schedule:

- Treatment of folate-deficiency, megaloblastic anemia: oral, adult, 5 mg
daily for 4 months (in pregnancy continued to term); up to 15 mg daily may
be necessary in malabsorption states;

- Prevention of first occurrence of neural tube defects: oral, adult, 400-
500 micrograms daily before conception and during the first 12 weeks of
pregnancy;

- Prevention of recurrence of neural tube defects: oral, adult, 5 mg daily from
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at least 4 weeks before conception until 12th week of pregnancy.

Adverse effects: Confusion, depression, excitability, irritability, anorexia,

nausea, pruritus, rash, erythema, bronchospasm, anaphylaxis

Drug and food interactions: Folic acid by estrogen, hydantoins,

carbamazepine, glucocorticoids, decreased levels of methotrexate,

sulfonamides, sulfasalazine, trimethoprim

Patient information: Urine will turn bright yellow; alter nutrition to include

high folic acids

VITAMIN B,, (COBALAMIN)

Dosage form and strength: Injection: 1 mg/ml (cyanocobalamine), 1 mg/ml

(hydroxycobalamine); Tablets: 50 ug

Indications: Vitamin B , deficiency states, malabsorbtion, pernicious anemia,

stomach or lower ileal resection; macrocytic anemia

Contraindications/Precautions: Hypersensitivity to Vitamin B,,, uremia,

folate deficiency, concurrent infections, iron deficiency, renal dysfunction.

Parenteral products should be used when deficiency is due to malabsorption.

Dosage form and schedule:

- Vitamin B, deficiency of dietary origin: oral- adult, 50-150 pg /day
(cyanocobalamin), child, 25-50 pg, twice daily; intramuscular injection-
initially 1 mg repeated 10 times at intervals of 2-3 days, maintenance 1 mg
every month;

- Pernicious anaemia and other macrocytic anaemias without neurological
involvement: intramuscular injection, initially 1 mg (hydroxocobalamin)
repeated 5 times at intervals of 2 days, then 1 mg every 3 months

Parenteral preparation should be used until hematologic remission develops

and then should be switched to oral preparations

Adverse effects: Dizziness, memory impairment, restlessness, hypertension,

chest pain, tachycardia, dry throat, eye redness, diarrhea, dyspepsia,

thrombocytosis, hypokalemia, pain at injection site

Drug and food interactions: Chloramphenicol and antineoplastics

may decrease hematologic response to B, ,; Colchicine, aminoglycosides,

aminosalicylic acid, cimetidine, excess intake of alcohol or vitamin C may

decrease oral absorbtion or effectiveness of B,,

Patient information: Patient should be encouraged to comply with diet

recommendations of heath care professional.

VITAMIN C (ASCORBIC ACID)

Dosage form and strength: Tablet: 50 mg

Indications: Vitamin C deficiency, scurvy, delayed wound, bone healing,
chronic disease; urine acidification; before gastrectomy; dietary supplement
Contraindications/Precautions: Tartrazine, sulfite sensitivity; glucose-6-
phosphate deficiency. Pregnancy, gout, diabetes, renal calculi.

Adverse effects: Headache, insomnia, dizziness, fatigue, flushing, nausea,
vomiting, diarrhea, anorexia, heartburn, cramps, polyuria, hemolysis
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Dosage schedule:

- Prophylaxis of scurvy: oral, 25-75 mg daily;

- Treatment of scurvy: oral, not less than 250 mg daily in divided doses
Patient information: Addition of citrus fruits; avoid smoking
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Diuretics
Acetazolamide
Amiloride hydrochloride
Chlorthalidone
Eplerenone
Furosemide
Hydrochlorothiazide
Indapamide
Mannitol
Metolazone
Spironolactone
Torsemide
Triamterene

Anti diuretics drugs
Desmopressin
Vasopressin

Urinary antiseptics
Nitrofurantoin

Drug used for bladder pathology
Bethanchol

Flavoxate

Mirabegron

Oxybutynin

Solifenacin

Tolteradin

Solutions correcting fluid and electrolyte disturbances
Albumin

Glucose

Glucose with sodium chloride

Potassium chloride

Ringer’s lactate

Sodium bicarbonate

Sodium chloride
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ACETAZOLAMIDE

Dosage form and strength: Tablet: 125 mg and 250 mg; Powder for injection:

500 mg; Extended release capsule: 500 mg; Eye drops: 2%

Indication: Open-angle glaucoma, angle-closure glaucoma (preoperatively

if surgery delayed), secondary glaucoma, acute altitude sickness, CHF, drug

induced edema

Contraindication/Precaution: Hypersensitivity to sulfonamide, severe renal

disease, hepatic disease, electrolyte imbalance (hyponatremia/hypokalemia),

hyperchloremic acidosis, addison’s disease, adrenocortical deficiency,

cirrhosis, long-term use in non-congestive angle-closure glaucoma. Not

recommended in pregnancy (C) and lactation: , hypercalciuria, diabetes,

respiratory acidosis, pulmonary obstruction, emphysema and COPD,

concomitant high dose aspirin.

Dosage schedule:

- Angle closure glaucoma: per oral/intravenous- 250 mg 24hr and 250 mg BD
for short term therapy.

- Open-Angle glaucoma: per oral/intravenous - 250 mg/day in divided doses
for amounts of more than 250 mg or 500 mg BD (max 1 g/day)

Adverse effects: Confusion, convulsions, cholestatic jaundice, drowsiness,

malaise, metallic taste, metabolic acidosis

Drug and food interaction: Increases action of amphetamines, phenytoin,

procainamide, quinidine, anticholinergic; increases toxicity of salicylate and

cyclosporine; causes cardiac toxicity if hypokalemia develops with arsenic

trioxide, cardiac glycoside.

Patient’s information: May impair alertness and/or physical coordination.

AMILORIDE HYDROCHLORIDE

Dosage form and strength: Tablet: 5 mg

Indications: Oedema, CHF/HTN/Thiazide induced hypokalemia

Contraindications/Precautions: Hyperkalaemia, Addison’s Disease, Renal

failure (if CrCL<10), Anuria, Diabetic nephropathy. Pregnancy, breast-feeding,

children, elderly, dehydration. Should be used with caution in patients with

diabetes mellitus, mild renal impairment.

Dosage schedule:

- Oedema (used alone): per oral: initially 10 mg daily in 1 or 2 divided doses,
adjusted according to response (maximum 20 mg daily).

- Oedema (in combination with a thiazide or a loop diuretic): per oral: initially
5 mg daily, increasing to 10 mg daily if necessary (maximum 20 mg daily).

- CHF/HTN/Thiazide induced hypokalemia: 5-10 mg/day PO q day or divided
every 12 hour

- Renal impairment: If CrCl 10-50 ml/min: 50% normal dose; If CrCI<10 ml/
minute: not recommended

Adverse effects: Hyponatremia, postural hypotension, diarrhoea, loss of

appetite, dizziness.

Drug and food interaction: When combined with lithium: increases toxicity

Patient information: Take with food. To rise slowly from sitting to standing

to avoid orthostatic hypotension.To avoid driving and using machineries if
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dizziness occurs. To avoid potassium-rich food.

CHLORTHALIDONE

Dosage form and strength: Tablet: 15 mg, 25 mg, 50 mg and 100 mg

Indications: Hypertension, ascites due to cirrhosis in stable patients (under

close supervision), oedema due to nephrotic syndrome, mild to moderate

chronic heart failure, nephrogenic diabetes insipidus, partial pituitary
diabetes insipidus.

Contraindications/Precautions: Hypersensitivity to it or sulfonamides,

anuria. Pregnancy (B/D possible hazards include fetal or neonatal jaundice,

thrombocytopenia). Lactation not recommended.

Dosage schedule:

- Hypertension: 12.5- 25 mg daily; per oral, dose to be taken in the morning,
increase if necessary to 50 mg daily.

+ Edema: 50-100 mg/day PO or 100 mg PO every other day; not to exceed
200 mg/day.

- Mild to moderate heart failure: 25-50 mg daily; per oral, dose to be taken
in the morning, then increased if necessary to 100-200 mg daily, reduce to
lowest effective dose for maintenance.

- Nephrogenic diabetes insipidus [Partial pituitary diabetes insipidus:
Initially 100 mg per oral twice daily then reduced to 50 mg daily.

Adverse effects: Hypotension, vasculitis, photosensitivity, phototoxicity,

electrolyte abnormalities, hyperglycemia, hyperuricemia, constipation,

diarrhea, loss of appetite, nausea, vomiting, spasticity, restlessness, dizziness,
headache, paresthesia, cardiac dysrhythmia (rare), pancreatitis (rare)

Drug and food Interactions: Aminolevulinic acid oral/topical +

Chlorthalidone-increases  toxicity by pharmacodynamic  synergism.

Amisulpride+Chlorthalidone:-  Pharmacodynamic  synergism, risk  of

hypokalemia. Cisapride+Chlorthalidone: Contraindicated .Risk of prolonged

QTc interval. Tretinoin topical+ Chlorthalidone: Increased phototoxicity.

Avoid concurrent use with lithium (lithium dose reduction by 50% may be

necessary).

Patient information: Administered in the morning with food. Report to

treating doctor if dizziness and other mentioned side effects occurs.

EPLERENONE
Dosage form and strength: Tablet: 25 mg and 50 mg
Indications: HTN, heart failure post MI, renal impairment, hepaticimpairment
Contraindications/Precautions: Hypersensitivity. Serum potassium >5.5
mEq/L at initiation. Renal impairment if CrCl <50ml/min or Serum creatinine
>2 mg/dl in males or 1.8 mg/dl in females. Concomitant use with strong
CYP3A inhibitors. Pregnancy(B). Lactation -unknown. Hyperkalemia,
liver dysfunction, metabolic or respiratory acidosis, renal impairment,
hypersensitivity to spironolactone. Risk of hyperkalemia is higher in patients
with impaired renal function, proteinuria, diabetes and those concomitantly
treated with ACEls and ARBs, NSAIDS and moderate CYP3A inhibitors.
Dosage schedule:
- HTN: Initial 50 mg PO gDay; may increase to 50 mg PO every 12 hour; may
take up to four weeks for full therapeutic response; hyperkalemia may
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occur with doses >100mg/day
- Heart failure post MI: Initial 25 mg PO gDay; may titrate to maximum of 50
mg once daily within 4 weeks as tolerated (Dose adjusted may be required
based on potassium levels).
Adverse effects: Hyperkalemia, increased risk of hyperkalemia in presence
of renal dysfunction, dizziness, fatigue, albuminuria, abdominal pain
Drug and food interactions: Itraconazole and Nefazodone and Saquinavir:
will increase the level or effect of eplerenone by affecting hepatic/intestinal
enzyme CYP3A4 metabolism. May increase the risk of hyperkalemia and
hypotension.
Patient’s information: Report to your treating doctor if awareness of heart
beat (palpitation) occurs and all other mentioned side effects occurs. Do not
use other medications without consulting registered doctor.

FUROSEMIDE
Dosage form and strength: Injection: 10 mg/ml in 2 ml ampoule; Tablet: 20
mg and 40 mg
Indications: Edema, heart failure, hypertension resistant to thiazide, fluid
overload in AKI/CKD, Acute Pulmonary edema/hypertensive crisis/increased
intracranial pressure
Contraindications/Precautions: Renal failure with anuria, comatose
or precomatose states associated with liver cirrhosis, dehydration,
hyperkalemia, hypovolemia, severe hyponatremia. Pregnancy(C).Lactation:
drug excreted into breast milk; use with caution; may inhibit lactation. In
patients with liver cirrhosis, hypotension, elderly (reduce dose), oliguria,
renal and hepatic impairment and prostatic enlargement.

Dosage schedule:

- Edema: initially 40 mg in the morning, maintenance 20-40 mg daily,
increased in resistant edema to 80 mg daily; child 1-3 mg/kg daily. Refractory
CHF may necessitate larger doses.

- Hypertension resistant: 20-80 mg PO divided every 12 hour

- Acute  Pulmonary edema/Hypertensive crisis/Increased intracranial
pressure: 0.5 mg/kg (or 40 mg) IV over 1-2 minutes; may be increased to 80
mg if there is no adequate response within 1 hour; not to exceed 160-200
mg/dose.

- Hyperkalemia in Advanced Cardiac Life Support (ACLS): 40-80 mg IV.

- Hypermagnesemia in ACLS: 20-40 mg IV q3-4hr PRN.

Adverse effect: Hypokalemia, hyponatremia, tinnitus, reversible or

permanent hearing impairment, rashes, loss of appetite, vomiting, diarrhea,

constipation, hyperuricemia gout.

Drug and food interactions: Patients receiving cardiac glycoside,

furosemide predisposes the patient to digitalis toxicity principally due to

hypokalemia. The hypotensive effects enhanced when given concomitantly
with ACE inhibitors, alcohol, alpha blockers, general anesthetic agents,
angiotensin-Il receptor antagonists, beta blockers and calcium channel
blockers. Concomitant administration of furosemide and aminoglycosides
may result in increased incidence of ototoxicity and nephrotoxicity. Cisapride
+ Furosemide:-C/I; Risk of prolonged QTc interval.
Patient information: To take high potassium diet or potassium replacement



Drugs used in Renal Disorders 135
with drug as hypokalemia is seen. Rise slowly from lying or sitting position
because orthostatic hypotension may occur, to take with food or milk for GI
symptoms, to use sunscreen or protective clothing to prevent photosensitivity.

HYDROCHLORTHIAZIDE
Dosage form and strength: Tablet: 12.5 mg, 25 mg and 50 mg,
Indications: Edema associated with mild congestive heart failure, hepatic
cirrhosis, nephritic syndrome, chronic renal failure, acute glomerulonephritis,
hypertension, nephrogenic diabetes mellitus, calcium nephrolithiasis.
Contraindications/Precautions: Hypersensitivity, anuria, hyponatremia,
hypercalcemic states (hyperparathyroidism, malignancies), hypokalemia,
hyperuricemia, contraindicated in patients hypersensitive to sulfonamide,
polymorphic ventricular tachycardia. Pregnancy(B), Lactation: drug excreted
in breast milk. Use with caution in gout, elderly, may unmask latent diabetes
mellitus, glucose intolerance, history of MI, DM, fluid or electrolyte imbalance,
hypercholesterolemia, SLE.

Dosage schedule:

- Hypertension: 12.5 mg daily per oral (can be increased up to 25-50mg)
administered in morning or in twice daily dose (second dose should be
before 6pm)

- Edema: 25-50 mg per oral initially, maintenance dose 25-50 mg on alternate
days.

Adv)clsrse effects: Anaphylaxis, anorexia, confusion, dizziness, extracellular

fluid volume depletion, hypotension, hypokalemia, hyponatremia,

hyperglycemia, hypercalcemia, hyperuricemia, hyperlipidemia, erectile
dysfunction, CNS and Gl disorders are less common or rare, hepatotoxicity,
cholesterol.

Drug and food interaction: Amphotericin B and Corticosteroids increase

the risk of hypokalemia, Torsade’s de pointes and fatal ventricular fibrillation

when used along with Quinidine. Decreased effects of anticoagulants,
uricosuria drugs, sulfonyl ureas and increased effects of loop diuretics,
anesthetics, digitalis, lithium when concomitantly used.

Patient’s information: To rise slowly from lying or sitting position. To report if

any signs of electrolyte imbalance, confusion occurs.

INDAPAMIDE

Dosage form and strength: Tablet: 2.5 mg (immediate release), 1.5 mg

(sustained release)

Indications: Hypertension, congestive heart failure

Contraindications/Precautions: Avoid in severe hepatic impairment, renal

impairment. Use caution in acute porphyria, hypotension, diabetes mellitus,

hyperuricemia, gout, SLE, hepatic and/or renal impairment. Pregnancy

(B). Breast feeding: avoid. Efficacy and safety of the drug has not been

established in children

Dosage schedule:

- Essential hypertension: oral (using immediate-release), adult: 2.5 mg daily,
dose to be taken in the morning

- oral (using sustained release), adult: 1.5 mg daily, may increase at 4 week
interval up to 5 mg, dose to be taken in the morning.
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- Congestive heart failure: oral (using immediate-release), adult: 2.5 mg daily,
dose to be taken in the morning

Adverse effects: Skin rash, hypokalemia, anorexia, diarrhea, orthostatic
hypotension, palpitation.

Drug and food interaction: Avoid if hypersensitivity to sulfonamides. Avoid
concurrent use with arrhythmogenic drugs such as amisulpride, amitriptyline,
artemether/  lumefantrine, astemizole, ~Chlorpromazine, cisapride,
clarithromycin, disopyramide, desimipramine, fluconazole, ketoconazole,
itraconazole, nilotinib, octreotide, haloperidol. Avoid use with other diuretics
due to risk of hypokalemia.

MANNITOL

Dosage form and strength: Injectable solution: 10% and 20%.

Indications: Cerebral edema; raised intraocular pressure (emergency

treatment or before surgery), anuria/ oliguria.

Contraindications/Precautions: Pulmonary edema, intracranial bleeding

(except during craniotomy), severe congestive heart failure, metabolic edema

with abnormal capillary fragility, severe dehydration, renal failure (unless

test dose produces diuresis). Monitor fluid and electrolyte balance, monitor
renal function. Advice patient to consult a physician or pharmacist before
taking over the counter medication concurring with this therapy. Do not give

simultaneously with blood .

Dosage schedule:

- Cerebral edema: 1.5-2 g/kg IV infused over 30-60 minutes.

- Intraocular pressure: 1.5-2 g/kg IV infused over 30-60 minutes.

- Anuria/Oliguria: Test dose by intravenous infusion as a 20% solution
infused over 3-5 minutes, 200 mg/kg: repeat test dose if urine output is
less than 30-50 ml/hour; if response is inadequate after a second test dose,
re-evaluate the patient.

Adverse effects: Fluid and electrolyte imbalance, circulatory overload,
acidosis, pulmonary edema (particularly in diminished cardiac reserve),
chills, fever, chest pain, dizziness, visual disturbances, hypotension or
hypertension, urticaria, hypersensitivity reactions, extravasation may cause
edema, skin necrosis, and thrombophlebitis, rarely acute renal failure (with
large doses).

Drug and food interaction: Increases excretion of salicylates barbiturates,

imipramine, bromides.

Patient’s information: To rise slowly from lying or sitting position. To report

signs of electrolyte imbalance, confusion.

METOLAZONE

Dosage form and strength: Tablet: 2.5 mg, 5 mg and 10 mg

Indications: Hypertension, Edema

Contraindications/Precautions: Hypersensitivity to it or sulfonamides.
Anuria, Hepatic coma or precoma. Acute porphyrias. Pregnancy (drug crosses
placenta; hypokalemia, hypoglycemia, jaundice, thrombocytopenia and
hyponatremia reported in fetus following maternal use of thaizide diuretics)
Lactation: The amount present in milk is too small to be harmful. Large doses
may suppress lactation. Use with caution in DM, hypercholesterolemia,



Drugs used in Renal Disorders 137
hyperuricemia or gout, hypotension, SLE, previously sympathectomy, liver
disease.

Dosage schedule:

- Oedema: 5-10 mg daily, dose to be taken in the morning, dose may be
increase in resistant oedema; increased if necessary to 20 mg daily;
maximum 80 mg per day.

- Hypertension: initially 5 mg daily, dose to be taken in the morning;
maintenance 5 mg once daily on alternate days

Adverse effects: Chest pain, chills, dizziness, drowsiness, electrolyte

abnormalities, glucosuria, hyperuricemia, hepatotoxicity

Drug and food interactions: Aminolevulinic acid oral /topical + Metolazone-

increases toxicity. Amisulpride+Metolazone, risk of hypokalemia.

Cisapride+Metolazone: Contraindicated .Risk of prolonged QTc interval.

Tretinoin topical+ Metolazone: Increased phototoxicity.

Patient’s information: Tablets may be crushed and mixed with water

immediately before use.

SPIRONOLACTONE
Dosage form and strength: Tablet: 25 mg, 50 mg and 100 mg
Indications: Edema and ascites in cirrhosis of liver, nephrotic syndrome,
congestive heart failure, primary hyperaldosteronism.
Contraindications/Precautions: Hyperkalemia, hyponatremia, addison
disease,moderate renal impairment. Elderly (reduce dose), diabetes mellitus,
renal and hepatic impairment, pregnancy, breastfeeding. Spironolactone
should be cautiously used when aforementioned drugs are to be used
concomitantly. Serum level of Blood Urea Nitrogen (BUN) and K* should be
monitored regularly.

Dosage schedule:

- Edema: In adult:100-200 mg per oral daily, increased up to 400 mg daily in
resistant edema; maintenance dose 25-200 mg daily. (child) 1-3 mg/kg daily
in 1- 2 divided doses.

- Primary hyperaldosteronism: per oral (adult) 400 mg daily for 3-4 weeks,
preoperative management: 100-400 mg daily; if not suitable for surgery,
lowest effective dose is used as maintenance therapy.

- Adjunct in severe heart failure: per oral (adult) usually 25 mg daily.

Adverse effects: Hyperkalemia, metabolic acidosis (in cirrhotic patients),

gynecomastia, impotence, decreased libido, hirsutism, menstrual irregularity,

diarrhea, gastritis, gastric bleeding, breast cancer risk is increased in chronic
use.

Drug and food interactions: Hepatic CYP3A4 isoform inhibitors like

macrolide antibiotics, (clarithromycin), azole antifungals (ketoconazole,

itraconazole), protease inhibitors(indinavir,ritonavir) may induce dangerous
hyperkalemia by inhibiting spironolactone catabolism.

Patient information: Avoid foods with high potassium content, oranges,

bananas, salty food.

TORSEMIDE
Dosage form and strength: Tablet: 10 mg, 20 mg and 100 mg
Indications: Congestive heart failure, Chronic renal failure, Hepatic cirrhosis,
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Hypertension.

Contraindications/Precautions: Known hypersensitivity to torsemide or
to povidone, Anuria, Hepatic Coma. Pregnancy & Lactation- No available
data. Use with caution in DM, fluid or electrolyte imbalance (hypokalemia,
hyponatremia), hyperglycemia, hyperlipidemia, hyperuricemia or gout, severe
liver disease with cirrhosis and ascites.

Dosage schedule:

- CHF: 10-20 mg PO/IV mg once daily initially, doubled until desired diuretic
effect is achieved, individual dose not to exceed 200 mg.

- CRF: 20 mg PO/IV OD initially; doubles until desired diuretic effect is
achieved; individual dose not to exceed 200 mg.

- Hepatic cirrhosis: 5-10 mg PO/IV once daily initially with aldosterone
antagonist or potassium sparing diuretic; individual dose not to exceed 40
mg.

- Hypertension: 2.5-5 mg/day PO initially; increased to 10 mg/day PO in 4-6
weeks PRN

Adverse effects: Headache, Electrolyte imbalance, Dizziness, Rhinitis,

Constipation, Cough, Diarrhoea, Dyspepsia

Patient’s information: Rise slowly from lying or sitting position. Limit alcohol

use. Take the medication with milk or food to limit GI symptoms. Use

sunscreen, protective clothing to prevent sunburn.

TRIAMTERENE

Dosage forms and strength: Tablet: 50 mg

Indications: Edema, potassium conservation with thiazides and loop
diuretics.

Contraindications/Precautions: Addison’s disease, anuria, hyperkalemia.
Diabetic mellitus, elderly, gout, may causes blue fluorescence of urine.
Regular monitoring of blood K* to check for hyperkalemia

Dosage schedule: Initially 15-250 mg daily, reducing to alternate days after 1
week, taken in divided dose after breakfast and lunch, lower initial dose when
given with other diuretics.

Adverse effects: Hyperkalemia, nausea, vomiting, diarrhea, muscle cramps,
dizziness

Drug and food interactions: When other K* sparing diuretics are
concomitantly used dangerous hyperkalemia may develop.

Patient’s information: Avoid using high K* diet like avocado, banana, dried
apricots etc.

5.2 Antidiuretic drugs

DESMOPRESSIN

Dosage form and strength: Tablet: 100 pug and 200 pg; Injection: 4 pg
Indications: Diabetes insipidus, primary nocturnal enuresis, post-operative
polyuria or polydipsia, nocturia associated with multiple sclerosis.
Contraindications/Precautions: Hyponatremia. In cardiac insufficiency,
renal impairment, conditions treated with diuretics, polydipsia in alcohol
dependence, psychogenic polydipsia. Asthma, cardiovascular disease,
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cystic fibrosis, heart failure. If hyponatremia occurs therapy may be hold or
discontinued.

Dosage schedule:

- Diabetes insipidus: adult and child, initially 300 pg per oral daily (in three
divided doses); maintenance: 300-600 pg daily in three divided doses;
range 0.2-1.2 mg daily. By injection in diabetes insipidus, for diagnosis
(subcutaneous or intramuscular adult and child, 2 pg; for treatment
(subcutaneous, intramuscular or intravenous) adult 1-4 pg daily, child 400
ng

- Primary nocturnal enuresis: Adult and child over 5 years: 200 pg at bedtime,
increased to 400 pg if lower dose not effective.

- Postoperative polyuria/polydipsia: adjust dose according to urine
osmolality.

- Renal function testing (subcutaneous or intramuscular): adult and child:
2 ug.

Adverse effects: fluid retention, headache, nausea, vomiting, epistaxis,

allergic reaction.

Drug and food interactions: Chlorpropamide/dobutamine increases effects

of desmopressin by pharmacodynamic synergism.

Patient’s information: Patients being treated for primary nocturnal enuresis

should avoid fluid overload and stop taking desmopressin during an episode

of vomiting or diarrhoea. Do not take excessive fluid while on therapy.

VASOPRESSIN (ANTIDIURETIC HORMONE)

Dosage form and strength: Injection: 20 units/ml.

Indications: Diabetes insipidus, abdominal distension, abdominal

roentgenography, bleeding oesophageal varices.

Contraindications/Precautions:  Hypersensitivity. ~ Vascular  disease

(especially disease of coronary arteries). Pregnancy (C). Lactation: unknown.

Use caution in patients with seizure, migraine, asthma, heart failure, vascular

disease, angina pectoris, coronary thrombosis. Controlled infusion should be

administered via controlled infusion device.

Dosage schedule:

- By subcutaneous or intramuscular injection, diabetes insipidus: 5-20 units
every four hours.

- By intravenous infusion, initial control of variceal bleeding: 20 units over
15 minutes.

- In abdominal distension: 5 units IM initially; repeated q3-4hr PRN; may be
increased to 10 units.

-In abdominal roentgenography: 10 units (0.5 ml) IM/SC 2 hrs before
procedure, then 10 units IM 30 minutes before procedure. (May give enema
prior to first dose of vasopressin)

Adverse effects: Nausea, vomiting, abdominal cramps, angina, belching,

fluid retention, sweating, tremor, constriction of coronary arteries and desire

to defecate, pounding in the head, vertigo

Drug and food interactions:  Amitriptyline/  Chlorpropamide/

Carbamazepine/ Fludrocortisone/Urea: increases effects of Vasopressin

by Pharmacodynamic synergism. Heparin/lithium: decreases effects of

vasopressin by pharmacodynamic antagonism.
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5.3 Urinary antiseptics

NITROFURANTOIN

Dosage form and strength: Tablet: 50 mg and 100 mg; Suspension: 25 mg/5
ml

Indications: UTI, cystitis, pyelonephritis, and postoperative infection of
urinary tract.

Contraindications/Precautions: Hypersensitivity, infant under 1-month,
impaired renal function with estimated GFR <30 ml/min, pregnancy at term
(38-42 weeks), hepatic dysfunction. Gastritis patients, gastrointestinal
disease, diabetes. Pregnancy (B). Crosses placenta. Lactation: enters breast
milk; discontinue drug or do not nurse. Avoid long term use in elderly.
Dosage schedule: Adult 50-100 mg per oral tid/qid. Child: 3-6 mg/kg body
weight per oral in four divided doses.

Adverse effects: Headache, dizziness, peripheral neuritis and neurological
effects, chest pain, leukopenia, blood dyscrasias, hemolytic anemia, Gl
intolerance, nausea, diarrheas, anorexia

Drug and food Interactions: Probenecid increases levels of nitrofurantoin
Increases antagonistic effect of norfloxacin.

Patient’s information: Suggested to take medicine after meal to avoid gastric
irritation. Color of the urine can be brownish, not to worry. Tablets should
not be crushed. Protect from light.

5.4 Drugs used in bladder pathology

BETHANECHOL

Dosage form and strength: Tablet: 5 mg, 10 mg, 25 mg and 50 mg
Indications: Urinary retention

Contraindications/Precautions: Hypersensitivity, ~ hyperthyroidism,
peptic ulcer, asthma, bradycardia, hypotension, AV Conduction defects,
CAD vasomotor instability, vagotonia, epilepsy, parkinsonism, obstructive
pulmonary disease, HTN. GI disturbances or anastomosis. Pregnancy (C),
Lactation: decision should be made whether to discontinue nursing or to
discontinue drug.

Dosage schedule: Urinary retention: 10-50 mg PO 3-4 times daily. Some
patients may require doses of 50-100 mg PO twice daily. Take 1 hour before
or 2 hours after meal.

Adverse effect: Abdominal cramps, belching, bronchial constriction,
diarrhoea, flushing, headache, urinary urgency

Drugand food interactions: Ambenonium: Itincreases effects of bethanechol
by pharmacodynamic synergism. Amitriptyline: Bethanechol increases
and amitriptyline decreases cholinergic cholinergic effects/transmission.
Flavoxate/ Solifenacin/Ipratropium: Bethanechol increases and flavoxate/
solifenacin/ Ipratropium decreases cholinergic effects/transmission.
Patient’s information: Take 1 hour before meal or 2 hour after meals

FLAVOXATE
Dosage form and strength: Tablet: 100 mg
Indications: Overactive bladder (OAB)
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Contraindications/Precautions: Obstructive uropathy, pyloric/duodenal
obstruction, ileus, Gl bleeding, achalasia. Pregnancy (B). Lactation: not
known. Use caution in patients with glaucoma. May impair ability to perform
hazardous tasks. May cause ocular disturbances; advice patients of potential
effects.

Dosage schedule: OAB (indicated for dysuria, increased urinary frequency/
incontinence, nocturia, suprapubic pain, urinary incontinence, urinary tract
irritation, urinary urgency): 100-200 mg PO q6-8hr

Adverse effects: Abdominal pain, Blurred vision, Confusion, Constipation,
Distubance in ocular accommodation, Drowsiness, Dry mouth, Dysuria,
Increased ocular tension, Vertigo.

Drug and food interactions: Pramlintide+Flavoxate: either increases effects
of the other by pharmacodynamic synergism. Contraindicated. Synergistic
inhibition of GI motility. Secretin: Flavoxate decreases effects of secretin
by pharmacodynamic antagonism. (avoid or use alternative drug). Monitor
closely while using amilsulpride/amitriptyline/Clozapine/Chlorpromazine.
Patient’s information: Vertigo can occur.

MIRABEGRON

Dosage form and strength: Tablet (extended release): 25 mg and 50 mg
Indications: Overactive Bladder (OAB)

Contraindication/ Precautions: Hypersensitivity, Pregnancy (C), Lactation:
unknown, discontinue nursing or the drug. May increase BP, Urinary
retention may occur with bladder outlet obstruction or with concomitant
antimuscarinic therapy. Angioedema of the face, lips, tongue and/or larynx
reported.

Dosage schedule: Indicated for OAB with symptoms of urge urinary
incontinence, urgency and urinary frequency: 25 mg PO gDay. 25 mg dose is
typically effective within 8 weeks. May increase to 50 mg PO gDay based on
individual efficacy and tolerability. Dosage modification in renal impairment:
Severe (Crcl-15-29ml/min) not to exceed 25 mg/day. ESRD-not recommended.
Adverse effects: Elevated BP occurring predominantly in patients with
preexisting hypertension, dry mouth, nasopharyngitis, UTI, headache,
constipation, cystitis, back pain, arthralgia, Steven Johnson syndrome.

Drug and food interactions: Monitor closely: while using amitriptyline/
codeine/metoprolol/tramadol- Mirabegron will increase the level or effect
of amitriptyline/codeine/metoprolol /tramadol, by inhibiting hepatic enzyme
CYP2D6 metabolism.

Instructions and warning: Appropriate monitoring is recommended and
dose adjustment may be necessary for narrow therapeutic index CYP2D6
substrates.

Patient’s information: May take with or without food. Swallow whole with
water, do not chew, divide or crush tablet.

OXYBUTYNIN

Dosage form and strength: Tablet: 5 mg; Tablet extended-release: 5 mg, 10
mg and 15 mg; Syrup: 5 mg/ml

Indications: Overactive bladder (OAB)

Contraindications/Precautions: Hypersensitivity, gastric or urinary
obstruction or retention, paralytic ileus, severe ulcerative colitis, uncontrolled
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narrow -angle glaucoma. Use with caution in : Myasthenia gravis, tachycardia

secondary to cardiac insufficiency or thyroxicosis. Pregnancy/Lactation: NA.

In controlled angle closure glaucoma; mild to moderate ulcerative colitis,

hyperthyroidism; partial obstructive uropathy; benign prostatic hyperplasia.

hepatic and renal impairment. May aggravate symptoms of decreased
gastrointestinal motility in patients with autonomic neuropathy.

Dosage schedule:

- OAB: Relief of symptoms (e.g. urge incontinence,frequency, urgency)
in patients with uninhibited neurogenic or reflex neurogenic bladder.
Immediate release: 5 mg PO twice/three times daily; not to exceed 5 mg PO
four times daily. Extended release: 5-10 mg/day PO; may be increased by 5
mg/day at weekly intervals; not to exceed 30 mg/day. Pediatric: Tab 5 mg,
Syrup: 5 mg/ml

- Detrusor overactivity: Bladder overactivity associated with a neurologic
condition (e.g. Spina bifida) >5 yrs (immediate release):5 mg PO every 12
hour;may be increased to 5 mg POg8hr. > 6 yrs (Extended release):5 mg/
day PO initially;may be increased by 5 mg/day at weekly intervals; not to
exceed 20 mg/day.

Adverse effects: Dry mouth, constipation, somnolence, nausea
Drug and food interactions: Potassium chloride + oxybutynin. Avoid or
use alternate drug. Patients using drugs with extensive anti cholinergic
effects should avoid concomitant use with solid oral dosage forms of
potassium chloride. May use effervescent potassium preparations as
alternatives. Pramlintide + oxybutynin: Either increases effects of the other
by pharmacodynamic synergism. Contraindicated. Synergistic inhibition
of GI motility. Secretin: Oxybutynin decreases effects of secretin by
pharmacodynamic antagonism.

Patient’s information: May cause memory loss. Contact doctor if symptoms

do not improve with 2 weeks of initial use.

SOLIFENACIN

Dosage form and strength: Tablet: 5 mg and 10 mg

Indications: Overactive bladder (OAB), Urge incontinence
Contraindications/Precautions: Urinary or gastric retention, uncontrolled
narrow angle glaucoma, severe hepatic impairment, hypersensitivity.
Pregnancy (C), Lactation: Avoid using drug or stop nurse. Bladder outflow
obstruction, controlled narrow angle glaucoma, decreased Gl motility, renal
or hepatic impairment. Peripheral edema, exfoliative dermatitis, erythema
multiforme, elevated liver enzymes, hyperkalemia, muscular weakness, renal
impairment, GERD were noted after post marketing.

Dosage schedule: OAB: 5 mg PO OD; may be increased to 10 mg PO OD
Adverse effects: Dry mouth, Constipation, Abdominal Pain, Blurred Vision
Drug and food interactions: Itraconazole: it will increase the level or effect of
solifencain by inhibiting hepatic/intestinal enzyme CYP3A4 metabolism(C/1)
Coadministration with solifenacin in hepatic/renal impairment may result
in potentially fatal adverse events. Use caution while using Ondansetron/
Ketoconazole/carbamazepine together with Solifencacin.

Patient’s information: Reports if there is headache, confusion, hallucinations
and somnolence.



Drugs used in Renal Disorders 143

TOLTERODIN

Dosage form and strength: Tablet: 1 mg and 2 mg

Indications: Overactive bladder, Urge incontinence
Contraindications/Precautions: ~ Urinary ~ or  gastric  retention,
Uncontrolled narrow angle glaucoma, hypersensitivity. Pregnancy(C),
Lactation: Unknown. Controlled narrow angle glaucoma, bladder outflow
obstruction, gastrointestinal obstruction, hepatic or renal impairment.
Caution with patients of myasthenia gravis. Reduce dosage of tolterodine
when coadministered with strong CYP3A4. Anaphylaxis and angioedema
necessitating hospitalization and emergency treatment reported with first or
subsequent doses.

Dosage schedule: OAB, urge incontinence: immediate release 2 mg PO every
12 hour, Extended release: 2-4 mg PO once daily

Adverse effects: Dry mouth, blurred vision, constipation, dizziness,
drowsiness, dyspepsia

Drug and food interactions: Carbamazepine will decrease the level or effect
of tolterodine. Clarithromycin will increase the level or effect of tolterodine
by affecting CYP3A4 metabolism.

Patient’s information: Report if dizziness/somnolence occurs. Do not drive or
operate heavy machinery until adjusted to therapy.

5.5 Solutions correcting fluid and electrolyte disturbances

ALBUMIN

Dosage form and strength: Injectable solution: 50 mg/dl, 250 mg/d|
Indications: 25% solution (acute nephrosis, acute liver failure, ARDS, burns,
hypoproteinemia, renal dialysis, hypovolemic shock, hemolytic disease of
newborn, hepatic surgery/transplantation). 5% solution (hypovolemic shock,
burns, hypoproteinemia, cardiopulmonary bypass, acute liver disease)
Contraindications/Precautions: Hypersensitivity to albumin;
hypersensitivity to blood, blood products, severe anaemia, cardiac failure.
Pregnancy (C), Lactation: endogenous albumin found in breast milk;
compatible. Chronic renal insufficiency, chronic anaemia, low cardiac reserve,
normal plasma albumin. Monitor patients for signs of hypervolaemia, such as
pulmonary edema. Use caution in patients with sodium restriction. Serious
cardiopulmonary reactions, including fatalities; always have resuscitation
equipment and trained personnel readily available. If 5% human albumin is
unavailable, dilute 25% human albumin with NS or D5W. Donot use sterile
water as diluents-risk of potentially fatal hemolysis & ARF. Use within 4
hr after opening vial; discard unused portion. Do not dilute 5% solution.
Albumin 25% may be given undiluted or diluted in NS.

Dosage schedule: Initial 25 g (5% or 25% solution) IV infusion; may repeat
q15-30 min if response adequate. Not to exceed 250 g/48 hr.

Adverse effects: Anaphylaxis, CHF, edema, HTN/hypotension hypervolemia,
tachycardia, pulmonary edema, bronchospasm, chills, fever.

Also see under section 3.7 Plasma fractions for specific use.

GLUCOSE
Dosage form and strength: Injectable solution: (5% w/v): 10 ml, 20 ml, 250
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ml, 500 ml, 1000 ml.

Indications: Fluid replacement without significant electrolyte deficit,

hypoglycemia, varicose veins

Contraindications/Precautions: Avoid in anuria, thiamine deficiency,

trauma, intracranial hemorrhage, hemodilution, acute ischemic shock,

hypophosphatemia, sepsis. Use caution in diabetes mellitus (may require
additional insulin), mannitol fluid balance

Dosage schedule:

- Fluid replacement without significant electrolyte deficit: intravenous/
infusion, adult/ child: determined on the basis of clinical and wherever
possible, electrolyte monitoring.

- Treatment of hypoglycemia: Infusion, adult: 25 ml, 50% glucose solution
into a large vein.

Adverse effects: local venous irritation, thrombophlebitis, fluid and

electrolyte disturbances, edema or water intoxication (on prolonged

administration or rapid infusion of large volumes of isotonic solutions),
hyperglycemia (on prolonged administration of hypertonic solutions)

GLUCOSE WITH SODIUM CHLORIDE

Dosage form and strength: Injectable solution: Dextrose 5% and sodium
chloride 0.9%: 250 ml, 450 ml, 500 ml, 1000 ml.

Store at 300C.

Indications: Fluid and extracellular volume depletion with excess diuresis;
gastroenteritis

Contraindications/Precautions: Avoid in impaired renal function, cardiac
failure, hypertension, peripheral and pulmonary edema; toxemia of
pregnancy.

Dosage schedule: Intravenous/ infusion, adult and child: fluid replacement
determined on the basis of clinical and wherever possible, electrolyte
monitoring.

Adverse effects: Administration of large doses may give rise to edema.

POTASSIUM CHLORIDE

Dosage form and strength: Solution: 15%. Syrup: 75 mg/ml

Indications: Prevention of hypokalaemia (patients with normal diet),

electrolyte imbalance

Contraindications/Precautions: Avoid in plasma-potassium concentration

>5 mmol/litre. Use caution in intravenous use (seek specialist advice in very

severe potassium depletion or difficult cases), oral use cardiac disease,

elderly Potassium overdose can be fatal. Ready-mixed infusion solutions

containing potassium should be used. Exceptionally, if potassium chloride

concentrate is used for preparing an infusion, the infusion solution should

be thoroughly mixed. Renal impairment: reduce dose. Avoid in severe renal

impairment. Regularly monitor plasma potassium concentration, ECG when

IV potassium is used

Dosage schedule:

- Prevention of hypokalemia (patients with normal diet): oral, adult: 2-4 g
daily in divided doses

- Potassium chloride concentrate as ampoules containing 1.5 g (potassium
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20 mmol) in 10 mL, is thoroughly mixed with 500 mL of sodium chloride
0.9% intravenous infusion and given slowly over 2 to 3 hours with specialist
advice and with ECG monitoring. For peripheral intravenous infusion, the
concentration of potassium should not usually exceed 40 mmol/L. Higher
concentrations of potassium chloride may be given in very severe depletion,
but require specialist advice.

- Electrolyte imbalance: intravenous infusion, adult: Dose dependent on
deficit/ the daily maintenance requirements

Adverse effects: Abdominal pain, diarrhea, flatulence, nausea, vomiting,

heart toxicity (with rapid infusion)

RINGER'S LACTATE

Dosage form and strength: Injectable solution: (1.87% w/v): 250 ml, 500
ml, 1000 ml

Indications: Perioperative fluid and electrolyte replacement, hypovolemic
shock, metabolic acidosis, peritoneal dialysis
Contraindications/Precautions: Avoid in metabolic or respiratory alkalosis,
hypocalcaemia or hypochlorhydria; hypernatremia. Use caution in impaired
renal function, cardiac failure, hypertension, peripheral and pulmonary
edema, toxemia of pregnancy, corticosteroid therapy, shock, hypoxemia
Dosage schedule: Fluid and electrolyte replacement or hypovolemic shock:
Intravenous infusion, adult/child: determined on the basis of clinical and
wherever possible, electrolyte monitoring. Common adult dose is 1to 3 L/day
Adverse effects: On excessive administration risk of metabolic alkalosis,
edema, tissue necrosis, hypernatremia, hypervolemia, reaction at injection
site.

SODIUM BICARBONATE

Dosage form and strength: Injectable solution: 7.5 % in 10-ml ampoule.

Indications: ~ Metabolic  acidosis,  cardiopulmonary  resuscitation,

hyperkalemia; muscle spasm

Contraindications/Precautions: avoid in metabolic or respiratory alkalosis,

hypocalcaemia, hypochlorhydria, hypoventilation, hypoosmolarity. Use

caution in impaired renal function, cardiac failure, hypertension, peripheral

and pulmonary edema, toxemia of pregnancy. Monitor electrolytes and acid

base status. Pregnancy (C)

Dosage schedule:

- Metabolic acidosis: Slow intravenous infusion, adult/ child: strong solution
(up to 8.4%), an amount appropriate to the body base deficit.

- Continuous intravenous infusion, adult/ child: weaker solution (up to1.4%),
an amount appropriate to the body base deficit

Adverse effects: On excessive administration risk of hypokalemia and

metabolic alkalosis, especially in renal impairment; large doses may give

rise to sodium accumulation and edema seizures; lactic acidosis; pulmonary

edema; hyperventilation

SODIUM CHLORIDE
Dosage form and strength: Injectable solution: 0.9% isotonic (sodium ions
(154 mmol /L), chloride ions (154 mmol/L) in water)
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Indications: Extracellular fluid replacement, electrolyte replacement for

maintenance, metabolic alkalosis in the presence of fluid loss, mild sodium

depletion, diabetic ketoacidosis, sterile irrigation medium, vehicle for many
parenteral drugs

Contraindications/Precautions: Avoid in congestive heart failure, severe

renal impairment, hypertension, peripheral edema, pulmonary edema

(auscultate bases of the lungs for crepitations), conditions of sodium

retention, liver cirrhosis and irrigation during electrosurgical procedures.

Use caution in toxemia of pregnancy, dilutional hyponatremia (especially in

children and the elderly). Examine jugular venous pressure, monitor the right

atrial (central) venous pressure in elderly or seriously ill patients

Dosage schedule:

- Extracellular fluid replacement/ electrolyte replacement for maintenance/
metabolic alkalosis in the presence of fluid loss/ mild sodium depletion:
intravenous, adult: As per requirement.

- Diabetic ketoacidosis (if systolic blood pressure is below 90 mmHg and
adjusted for age, sex, and medication as appropriate): intravenous infusion,
adult: 500 mL, sodium chloride 0.9% to be given over 10-15 minutes,
repeat if blood pressure remains below 90 mmHg and seek senior medical
advice, when blood pressure is over 90 mmHg, sodium chloride 0.9%
should be given by intravenous infusion at a rate that replaces deficit and
provides maintenance (management regimen also includes administration
of potassium chloride, soluble insulin, long acting insulin analogues and
glucose 10% solution)

Adverse effects: On large doses risk of sodium accumulation, hyperchloremic,
acidosis, hypokalemia, edema. In overdose: gastrointestinal effects of nausea,
vomiting, diarrhea and cramps, reduced salivation and lacrimation, increased
thirst and sweating, hypotension, tachycardia, renal failure, peripheral and
pulmonary edema and respiratory arrest may occur. CNS symptoms include
headache, dizziness, restlessness, irritability, weakness, muscular twitching
and rigidity, convulsions, coma and death.
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6.1. Anti-asthmatic drugs

6.1.1 Anticholinergic (antimuscarinic) bronchodilators

IPRATROPIUM BROMIDE

Dosage form and strength: Aerosol pressurized inhalation: 20 pg per

inhalation

Indications: COPD, bronchial asthma

Contraindications/Precautions: Closed angle glaucoma, urinary outflow

obstruction, enlarged prostate, glaucoma (standard doses unlikely to

be harmful; reported with nebulized drugs; particularly with nebulized

salbutamol; care needed to protect patient eyes from drug powder or

nebulized drug); medical supervision necessary for first dose of nebulized

solution (risk of paradoxical bronchospasm), use with caution among

children. If there is severe palpitation, product has to be changed.

Dosage schedule:

- By aerosol inhalation: 20-40 pg, 3-4 times daily; child up to 6 years - 20 pg
3 times daily; 6-12 years - 20-40 pg 3 times daily.

- By inhalation of powder: 40 pg 3-4 times daily; child under 12 years - not
recommended

Adverse effects: Occasionally dry mouth, urinary retention, constipation,

tachycardia and atrial fibrillation reported

Drug and food interactions: Anticholinergic action is increased with

phenothiazines, antihistamines, disopyramide, belladonna. Bronchodilator

effect is increased when taken with large amounts of tea.

Patient information: Shake well before use. Patient should prime the inhaler

before using for the first time by releasing 2 test sprays in the air, away from

the face, rinse after use.

6.1.2 Beta-2 adrenoceptor agonists

BAMBUTEROL

Dosage form and strength: Tablet: 10 mg and 20 mg

Indications: See under salbutamol.

Contraindications/Precautions: See under terbutaline

Dosage schedule: Initially, 10 mg once daily at bed time, increased if
necessary after 1-2 weeks to 20 mg once daily; not recommended in children.
Adverse effects: See under salbutamol

Drug and food interaction: See under salbutamol

FORMOTEROL

Dosage form and strength: Aerosol pressurized inhalation: 12 pg per dose;
Dry powder inhalation: 12 pg per dose

Indications: Asthma, prophylaxis of exercise induced bronchospasm,
nocturnal asthma, COPD

Contraindications/Precautions: Same as salmeterol

Dosage schedule: Adult: 12 pg twice daily, dose may be increased in more
severe airway obstruction; increased to 24 pg twice daily

Adverse effects: Very rare QT-interval prolongation, frequency not known
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dizziness, nausea, pruritus, taste disturbances
Drug and food interaction: Same as salbutamol

SALBUTAMOL

Dosage form and Strength: Aerosol pressurized inhalation: 100 pg per

inhalation; Dry powder: 200 pg per dose; Injection: 50 pg and 500 pg/ml;

Oral Solution: Each 2 mg/5 ml; Tablets: 2 mg, 4 mg and 8 mg.

Indications: Bronchial asthma, COPD

Contraindications/Precautions: Salbutamol must not be used to prevent

premature labour in the case of pre-eclampsia, placenta previa and bleeding.

Hyperthyroidism, myocardial insufficiency, arrhythmias, susceptibility to

QT-interval prolongation, hypertension, pregnancy (high doses should be

given by inhalation because parenteral use can affect the myometrium and

possibly cause cardiac problems), breastfeeding. Monitor blood Glucose

(Ketoacidosis has been reported in Diabetes Mellitus following Intravenous

administration)

Dosage schedule:

- By mouth: 4 mg (elderly and sensitive patient initially 2 mg) 3-4 times daily;
maximum single dose 8 mg (but unlikely to provide much extra benefit or to
be tolerated), child under 2 years 100 pg /kg 4 times daily; 2-6 years 1-2 mg
3-4 times daily; 6-12 years 2 mg

- By subcutaneous or intramuscular injection: 500 pg , repeated every 4
hours if necessary

- By slow intravenous injection: 250 pg repeated if necessary

- By intravenous infusion: initially 5 pg /minute, adjusted according to
response and heart-rate usually in range 3-20 pg /minute or more if
necessary

- By aerosol inhalation: 100-200 pg (1-2 puffs); for persistent symptoms up
to 3-4 times daily; child 100 pg (1 puff) increased to 200 pg (2 puffs) if
necessary. Prophylaxis in exercise induced bronchospasm, 200 pg (2 puffs);
child 100 pg (1 puff)

- By inhalation of a powder: 200-400 pg ; for persistent symptoms up to 3-4
times daily; child 200 pg. Prophylaxis in exercise-induced bronchospasm
(powder), 400 pg ; child 200 pg

- By inhalation of nebulized solution: adult and child over 18 months, chronic
bronchospasm unresponsive to conventional therapy and severe acute
asthma, 2.5 mg, repeated up to 4 times daily, increased to 5 mg if necessary,
child 2.5 mgincreased to 5 mg if required.

Adverse effects: Muscle cramps, dizziness, headache, muscle tremor,

palpitation, ankle edema, hypokalemia.

Drug and food interactions: Concomitant use of high dose of salbutamol

and corticosteroids or diuretics increases the risk of hypokalemia.

SALMETEROL

Dosage form and strength: Aerosol pressurized inhalation: 25 pg per
inhalation; Dry powder inhalation: 50 g per dose

Indications: Reversible airways obstruction (including nocturnal asthma and
prevention of exercise -induced bronchospasm) in patients requiring long
term bronchodilator therapy, chronic obstructive pulmonary diseases.
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Contraindications/Precautions:  Hypersensitivity,  tachyarrhythmias,
severe cardiac disease. Pregnancy, breastfeeding, cardiac disorders,
hyperthyroidism, diabetes mellitus, hypertension, close angle glaucoma,
seizure, acute asthma. It should not be use in children as monotherapy for
asthma, use only in combination with inhaled steroid

Dosage schedule: Adult: 50 pg (2 puffs or 1 blister) twice daily. Up to 100 pg
(4 puffs or 2 blisters) twice daily in severe air way obstruction; Child: under 4
years: not recommended; Over 4 years: 50 pg (2 puffs or 1 blisters) twice daily
Adverse effects: Headache, dizziness, tachycardia, palpitation, ventricular
arrhythmias, cough.

Drug and food Instruction: Same as salbutamol

Patient information: Hold breath for 10 seconds after inhalation, Wash
rotahaler only with tap water.

TERBUTALINE SULFATE

Dosage form and Strength: Aerosol pressurized inhalation: 250 pg dose;

Injection: 500 pg per ml; Tablets: 2.5 mg and 5 mg

Indications: See under salbutamol.

Contraindications/Precautions: See under salbutamol. Tolerance develops

in patients receiving long term therapy; dose may have to be changed;

monitor rebound bronchospasm

Precautions: See under salbutamol

Dosage schedule:

- Oral: 2.5-5 mg 2-3 times daily; child 0.1 pg /kg 3 times daily.

- By subcutaneous, intramuscular or slow intravenous injection: 250-500 pg
up to 4 times daily; child <12 years 0.01ug /kg every 20 minutes 3 doses;

- By continuous intravenous infusion (as a solution containing): 3-5 pg /ml,
1.5-5 pg /minute for 8-10 hours, reduce dose for children.

- By aerosol inhalation: adults and children 250-500 pg (1-2 puffs), for
persistent symptoms up to 3-4 times daily.

Adverse effects: See under salbutamol

Drug and food interactions: Increases hypertensive crisis with MAOIs.

Decreases the action of beta-blockers. The effect of terbutaline is increased

with green tea (large amounts).

6.1.3 Corticosteroids
6.1.3.1 Inhaled corticosteroids

BECLOMETHASONE DIPROPIONATE

Dosage form: Inhalation (aerosol): 50 pg and 250 pg per dose.

Indications: See under budesonide

Contraindications/Precautions: Untreated fungal infection, active or
quiescent tuberculosis; systemic therapy may be required during periods of
stress or when airway obstruction or mucus prevent drug access to smaller
airways; not for relief of acute symptoms; monitor height of children receiving
prolonged treatment; if growth is slowed, review therapy.

Dosage schedule:

- Chronic asthma: by aerosol inhalation (standard-dose inhaler): adult: 200
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pg twice daily or 100 pg 3-4 times daily (in more severe cases, initially 600-
800 pg daily); child: 50-100 pg 2-4 times daily or 100-200 pg twice daily.
- Chronic asthma: by aerosol inhalation (high-dose inhaler): adult: 500 pg
twice daily or 250 pg 4 times daily; if necessary may be increased to 500 pg
4 times daily; child: not recommended.
Adverse effects: Oropharyngeal candidiasis, cough, and dysphonia (usually
only with high doses); adrenal suppression, growth retardation in children
and adolescents, impaired bone metabolism, glaucoma, and cataract (with
high doses, but less frequent than with systemic corticosteroids); paradoxical
bronchospasm (requires discontinuation and alternative therapy but if mild,
may be prevented by inhalation of beta-2 adrenoceptor agonist or by transfer
from aerosol to powder inhalation); rarely urticaria, rash, and angioedema;
very rarely anxiety, sleep disorders, and behavioral changes. Candidiasis can
be reduced by the use of a spacer device; rinsing the mouth with water after
inhalation may also help to prevent candidiasis.
Patient information: The products are not always interchangeable owing
to differences in route of administration and in the amount of active drug
released per spray. Use the personal container to avoid the spread the
infection and shake the canister well before administering.

BUDESONIDE

Dosage form and strength: Inhalation powder: 100, 200, 400 pg per dose;

Nebulizer liquid: 250 pg per ml and 500 pg per ml

Indication: Bronchial asthma

Contraindications/Precautions: Avoid in case of hypersensitivity, active

PTB, oral thrush. An inhaled corticosteroid should be used cautiously in

quiescent tuberculosis, osteoporosis, diabetes mellitus. Not to exceed

recommended doses because adrenal suppression may occur, maintain good
oral hygiene if using nebulizer or inhaler and avoid breastfeeding.

Dosage schedule:

- By inhalation of powder, when starting treatment, during period of severe
asthma and while reducing or discontinuing oral corticosteroid: 0.2-1.6 mg
daily in 2 divided dose; in less severe cases 200-400 pg once daily (each
evening); child under 12 years 200-800 pg daily in 2 divided doses;

- By inhalation of nebulized suspension, when starting treatment, during
periods of severe asthma and while reducing or discontinuing oral
corticosteroid: 1-2 mg twice daily; child 3 months - 12 years, 0.5-1 mg twice
daily. Maintenance, usually half above doses.

Adverse effects: Inhaled corticosteroids have considerably fewer systemic

effects than oral corticosteroids. Oropharyngeal candidiasis, cough, adrenal

suppression (usually with higher doses of inhaled drug and in children),
growth retardation (usually with oral drug and in children), glaucoma

(prolonged high dose of inhaled drug), cataract (inhaled drug).

Drug and food interactions: Concomitant use of corticosteroids (generally

other than topical and inhaled) antagonize hypotensive effect of ACE

inhibitors, alpha-blockers, angiotensin-II receptor antagonists and calcium
channel blockers.

6.1.3.2 Systemic corticosteroids
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HYDROCORTISONE

Dosage form and strength: Injection: 100 mg and 200 mg; Injection:
25mg/5ml; Ointment: 0.1%, 0.5% and 1%

Indications: Inflammatory and allergic disorder, inflammatory bowel
disease, asthma, immunosuppression, nephritic syndrome, rheumatic
disease, hematological disorders, collagen disease, neoplastic disease,
adrenal insufficiency.

Contraindication/Precautions: Active untreated infectious, except for
tuberculous meningitis, lactation, and peptic ulcer, diabetes mellitus,
psychiatric disease, undiagnosed fever. Avoid live virus vaccines in those
receiving immunosuppressive doses. Dose depends upon condition being
treated and response of patient. Discontinuation of long term therapy
requires gradual withdrawal by tapering the dose.

Dosage schedule: Adult: slow IV or infusion, 100-500 mg TDS or QID in a
day or as required; Child: up to 1 year Slow IV: 25 mg daily; 1-5 year: 50mg
daily; 5-12 years: 100 mg daily; locally: 1-2 times daily for mild inflammatory
skin disorder such as eczema, nappy rash; 5-50 mg intra-articular depending
on joint size.

Adverse effects: Euphoria, depression, seizure, vertigo, pseudotumor cerebri,
peptic ulceration, thromboembolism, hypertension, glaucoma, cataracts.
Drug and food interactions: Hypokalemia with furosemide,
hydrochlorothiazide, piperacillin. It may reduce the action of insulin and oral
hypoglycemic drugs.

Patient information: Emergency card id as corticosteroid user should be
carried. Report immediately in case of abdominal pain, black tarry stools
because Gl bleeding/perforation can occur. Not to discontinue abruptly
because adrenal crisis can result; product has to be tapered before stopping.

6.1.4 Leukotriene receptor antagonists

MONTELUKAST

Dosage form and strength: Tablet: 4 mg, 5 mg and 10 mg.

Indications: Chronic asthma in adults and children, seasonal allergic rhinitis,
bronchospasm prophylaxis.

Contraindications/Precautions: Hypersensitivity. Pregnancy, breastfeeding,
children <6 yrs, acute attack of asthma, alcohol consumption, severe hepatic
disease, corticosteroid withdrawal, phenylketonuria, suicidal ideation,
depression.

Dosage schedule: Adult and child>15 yr: 10 mg/day in PM; child 6 -14 yrs: 5
mg chew tab/day in PM; child 2 - 5 yrs: 1 packet (4 mg) granules taken in PM
Adverse effects: Dizziness, fatigue, headache, behavior change,
hallucinations, seizures, agitation, anxiety, Churg-Strauss syndrome.

Patient information: Avoid hazardous activities; dizziness may occur,
continue the use inhaled beta agonists if exercise-induced asthma.

ZAFIRLUKAST
Dosage form and strength: Tablet: 10 mg and 20 mg.
Indications: Prophylaxis and chronic treatment of asthma in adults/children
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>5yr, allergic rhinitis

Contraindications/Precautions: Hypersensitivity, hepatic encephalopathy.
Pregnancy, breastfeeding, children, geriatric patients, hepatic disease,
Churg-strauss syndrome, acute bronchospasm. Adult patients carefully for
symptoms of Churg- Strauss syndrome; Liver function test.

Dosage schedule: Adult and children>yr: 20 mg twice daily; Child 5-11yr: 10
mg twice daily; Child >12 yr: 20 mg twice daily

Adverse effects: Headache, dizziness, nausea, diarrhea, abdominal pain,
vomiting, hepatic failure, hepatitis, angioedema

Drug and food interactions: Food decrease bioavailability.

6.1.5 Mast cell stabilizers

SODIUM CROMOGLYCATE

Dosage form and strength: Hard gelatin capsule: 20 mg

Indications: Prophylaxis of asthma, allergic rhinitis, allergic conjunctivitis.
Contraindications/Precautions: ~ Known hypersensitivity. ~ Pregnancy,
lactation, old age children  and used with caution in patients with cardiac,
hepatic and renal diseases

Dose schedule: Inhalation of powder, adults and children, 20 mg 4 times
daily, increased in severe cases to 8 times daily.

Adverse effects: Throat irritation and cough, nasal congestion, headache,
dizziness, arthralgia, rashes, bronchospasm

Patient’s information: The capsules are intended for use in an inhaler and
not to be swallowed. Sodium cromoglycate insufflation should be protected
from moisture. Nasal sol. blow nose, hold pump between fingers; if its use,
spray in air until fine mist occurs, Aerosol: take off cover mouthpiece, sake
gently, breathe out slowly, place mouthpiece in mouth, close mouth around
it, till head back, breathe in as inhaler, inhalation: Do not swallow sol, empty
ampule into power driven nebulizer as directed.

6.1.6 Sympathomimetic

EPHEDRINE HYDROCHLORIDE

Dosage form and strength: Tablets: 30 mg

Indications: Reversible airways obstruction
Contraindications/Precautions: The drug should be used with caution
in patients with  hypertension, severe renal impairment and prostate
hypertrophy.

Dosage schedule: 15-60 mg 3 times daily; child 3 times daily, up to 1year: 7.5
mg, 1-5 years: 15 mg, 6-12 years: 30 mg.

Adverse effect: Arrhythmias, insomnia, tremor, tachycardia.

EPINEPHRINE
See under medicines used in shock

6.1.7 Xanthines

AMINOPHYLLINE
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Dosage form and strength: Tablet: 100 mg; Injection: 250 mg/10ml
Indications: Bronchial asthma, COPD, Neonatal apnea.
Contraindications/Precautions: Hyperthyroidism, uncontrolled
arrhythmias. Patient of Age> 60 years, patient with liver disease. Should not
be given to the children under one year of age except in apnea of prematurity,
therapeutic dose is near the toxic dose so that give carefully, don’t give IM
or SC.

Dosage schedule: Adult: 100-300 mg three times a day; Injection: IV dose
6 mg /kg over 20 to 30 minutes as loading dose, then maintenance dose 0.4
to 0.7 mg/kg/hour depending on comorbidities; Child dose, loading dose: IV
5-6mg/kg, maintenance dose: IV 1-2 mg/kg/dose every 8 hours

Adverse effects: Headache, dizziness, extra systoles, sinus tachycardia,
anorexia, nervousness, tremor

Drug and food Instruction: Additive CVS and CNS side effects can be seen
with sympathomimetic, elevated serum levels in patients receiving cimetidine,
beta blockers, erythromycin, allopurinol or oral contraceptive pills.

Patient information: Suggest patients to take a lot of water with this medicine.

DOXOFYLLINE

Dosage form and strength: Tablet: 400 mg

Indications: Asthma, COPD

Contraindications/Precautions: ~ Hypersensitivity, —acute myocardial
infarction, hypotension. Use with caution in patients with hypoxemia,
hyperthyroidism, liver disease, renal disease, in those with a history of peptic
ulcer and in elderly.

Dosage schedule: Adult: 400 mg once daily or twice daily; Children: 12 mg/
kg/day

Adverse effects: Headache, nausea, vomiting, sleeplessness, dizziness,
Drug and food interaction: Should not be administered together with
other xanthine derivatives, including beverages and foods containing caffeine

THEOPHYLLINE

Dosage form and strength: Tablet: 100 mg and 200 mg

Indications: COPD, Bronchial asthma, Nocturnal asthma

Contraindications/Precautions: Same as aminophylline. Close monitoring

of the patient taking medicine should be done because the effective dose is

very close to the toxic dose.

Dosage schedule:

- Adult: 200 mg bid .Dose can be increased after 1 week up to 300 mg bid,
Over 70 kg: 200-300 mg twice daily;

- Neonatal apnea: Loading dose: PO 5 mg/kg/dose, maintenance dose: PO
3-6 mg/kg/day in 3-4 divided doses; Child: >1 year

- Bronchospasm: PO 12-14 mg/kg/day in 3-4 divided doses (Max. dose 300
mg/day)

Adverse effects: Nausea, vomiting, Gl upset, headache, dizziness, convulsion,

Drugand food interaction: Never combinewith ciprofloxacin, corticosteroids,

theophylline, erythromycin and cimetidine they may cause increase the level

of theophylline in the blood. Never combine with carbamazepine; phenytoin

and barbiturates they may cause decrease the level of theophylline in the
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blood.
Patient information: Same as aminophylline

6.2 Drugs used in cough

6.2.1 Antitussives

CODEINE PHOSPHATE

Dosage forms and strength: Tablet: 15 mg, 30 mg and 60 mg

Indications: Non-productive cough, pain

Contraindications/Precautions: In asthmatics, patients with decreased

respiratory reserve, patients who are allergic to codeine or oxycodone,

patients with history of drug abuse and drug seeking behavior (due to
abuse liability). It should be cautiously used in patients with severe prostatic
hypertrophy and hepatic disease; pregnancy, breastfeeding, COPD.

Dosage Schedule:

- Mild to moderate pain: 30-60 mg every 4 hours when necessary, to a
maximum of 240 mg daily; child 1-12 years, 0.5-1 mg/kg/dose every 6 hours
(Max. dose 60 mg/kg);

- Dry or painful cough: 15-30 mg 3-4 times daily. Child 5-12 years, 1-1.5 mg/
kg 4 times daily.

Adverse drug reaction: Nausea, constipation, drowsiness, confusion,

blurred vision, hypotension, bradycardia, respiratory depression on large

doses, physical dependence on prolonged use.

Drug and food interaction: Codeine is used with extreme caution in patient

receiving MAO inhibitors, additive CNS depression occurs with alcohol,

antidepressants, antihistamines, sedative and hypnotics.

Patient information: Avoid driving or other activities requiring high alertness

DEXTROMETHORPHAN

Dosage form and strength: Syrup: 10 mg and 30 mg/5 ml

Indication: Non productive cough

Contraindications/Precautions: Allergy to Dextromethorphan, patients
taking MAO inhibitors or SSRIs, should not be used for chronic productive
cough. Pregnancy, lactation, children less than four years of age, patients
with history of drug abuse and drug seeking behavior.

Dosage schedule: 10-20 mg every four hours or 30 mg every 6-8 hours;
child, 6-12 years 5-10 mg every 4-8 hours to a maximum of 60 mgin 24 hours,
and 2-6 years 2.5-5 mg every 4 hours, to a maximum of 30 mg in 24 hours.
Adverse drug effects: Dizziness, sedation, nausea

Drug and Food interactions: Use along with MAO inhibitors may cause
serotonin syndrome (nausea, confusion, changes with blood pressure),
CNS depression is increased with alcohol, antihistamines, antidepressants,
sedatives, hypnotics, opioids, amiodarone. Quinidine may increase blood
levels and precipitate adverse drug reaction.

NOSCAPINE
Dosage form and strength: Linctus: 15 mg/5 ml
Indication: Nonproductive cough
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Contraindications/Precautions: Lactation, children below 2 vyears,
pregnancy

Dosage schedule: Adults: 15-30 mg daily; Children: 15 mg three times daily
(6-12 years); Infants: 7.5 mg three times daily (2-6 years)

Adverse effects: Drowsiness and nausea, occasionally large doses can
causes bronchospasm and hypertension.

PHOLCODINE

Dosage form and strength: Syrup: 1.5 mg/5 ml

Indications: Nonproductive cough.

Contraindications/Precautions: Chronic lung diseases, liver or kidney
failure, productive cough, pregnancy, breastfeeding. Difficulty in breathing,
chronic cough and asthma, children under 5 years. It has practically no
analgesic or addictive property, but is similar in efficacy as antitussive to
codeine; It is longer acting—acts for 12 hours

Dose Schedule: 5-10 ml 3-4 times daily; child 1-2 years: 2.5-5 ml, 2-5 years: 5
ml, 5-12 years: 5-10 ml.

Adverse effects: Dizziness, loss of attention, swelling of the face and neck,
difficulty in breathing

Drug and Food Interactions: Additive depressant effects with other
depressants

Patient information: Do not drive or operate machines; Do not drink alcohol;

6.2.2 Mucolytic

BROMHEXINE

Dosage form and strength: Tablets: 5 mg; Syrup: 4 mg/5 ml

Indications: Reduction of sputum viscosity in COPD patients.
Contraindications/Precautions: Not recommended for infants < 1 year,
peptic ulcer, severe hepatic /renal impairment. Should be used with cautionin
pregnant and breastfeeding women. Since mucolytics may disrupt the gastric
mucosal barrier, bromhexine should be used with caution in patients with a
history of gastric ulceration. Clearance of bromhexine or its metabolites may
be reduced in patients with severe hepatic or renal impairment.

Dosage Schedule: Oral: 8 to 16 mg three times daily; child 2-6 years 8 mg 2-3
divided dose daily; 6-12 years: 4-8 mg per dose three times daily.

Adverse effects: Gastrointestinal side effects may occur occasionally with
bromhexine and a transient rise in serum aminotransferase values has
been reported. Other reported adverse effects include headache, vertigo
(dizziness), sweating and allergic reactions.

Drug and food interactions: Should not be given with especially paracetamol
(if so chances of hepatitis is increased).

Patient information: Should be taken after meal.

CARBOCYSTEINE

Dosage form and strength: Capsules: 375 mg; Syrup: 250 mg/5 ml
Indications: Reduction of sputum viscosity in COPD.
Contraindications/Precautions: Avoid use in pregnancy. It should be used
with caution by patients with a history of peptic ulceration. Should be
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cautiously used in children under 2 years old.

Dosage schedule : 750 mg 3 times daily initially; then 1.5 g daily in divided
doses; child 2-5 years 200-500 mg per day 2- 4 times divided dose daily, 6-12
years 300-750 mg 3 times divided dose daily.

Adverse effects: Skin rashes, occasional gastro- intestinal irritation.

ACETYL CYSTEINE

Dosage form and strength: Inhalation: 200 mg/ml

Indications: Mainly as a mucolytic and in the management of paracetamol
(acetaminophen) overdose.

Contraindications/Precautions: Hypersensitivity

Dosage schedule: When nebulized into a face mask, mouth piece or
tracheostomy, 1 to 10 mL of the 20% solution or 2 to 20 mL of the 10%
solution may be given every 2 to 6 hours

Adverse effects: Stomatitis, nausea, vomiting, fever, rhinorrhea, drowsiness,
clamminess, chest tightness

6.3 Systemic nasal decongestant

PHENYLEPHRINE

Dosage form and strength: Tablet: 5 mg; Nasal spray: 0.125%, 0.25%,
0.5% and 1%

Indications: Nasal congestion associated with acute or chronic rhinitis,
common cold, and sinusitis

Contraindications/Precautions: Patients with diabetes, hypertension,
ischemic heart disease, hepatic impairment, renal impairment. Stinging may
occur: to rinse dropper with hot water to prevent contamination.

Dosage schedule: Oral: 5 mg 3-4 times a day; Child 1-6 years: 1-2 drops
0.01%, 6-12 years: 1-2 drops 0.25 %,> 12 years: 0.25 or 0.5%.

Adverse effects: Increased heart rate, palpitation, tremors, ventricular
premature contractions and hypertension.

PSEUDOEPHEDRINE

Dosage form and strength: Syrup: 30 mg/5 ml; Tablets: 60 mg
Indications: Nasal congestion associated with acute or chronic rhinitis,
common cold, sinusitis. In patients with otic inflammation or infection,
the drug may be useful in opening obstructed Eustachian tube. The drug
may be used as an adjunct to analgesics, antihistamines, antitussives when
indicated.

Contraindications/Precautions: Use cautiously in patients with prostatic
hypertrophy, ischemic heart disease, glaucoma and diabetes mellitus.
Dosage schedule: 60 mg 3-4 times daily; child 4 mg/kg/day per oral in 3-4
divided doses.

Adverse effects: Nervousness, restlessness, dizziness, insomnia, headache
and drowsiness. Larger doses may cause lightheadedness, nausea and /or
vomiting.

Drug and food interactions: Do not use with MAOQIs or tricyclics;
hypertensive crisis may occur.

Patient information: Do not crush, divide, chew or dissolve, avoid taking drug
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near bed time because stimulation can occur.

6.4 Other medicines acting on the respiratory tract

CAFFEINE CITRATE

Dosage form and strength: Injection: 20 mg/ml (equivalent to 10 mg
caffeine base/ml); Oral liquid: 20 mg/ml (equivalent to 10 mg caffeine base/
ml)

Indication: Neonatal apnea in preterm infants
Contraindications/Precautions: Cardiovascular disorders, hepatic or renal
impairment

Dosage schedule: Neonatal apnea, by mouth, or by intravenous injection,
Neonate 20-25 mg/kg as a loading dose, then 5-10 mg/kg once daily starting
24 hours after loading dose; continue for 4-5 days after cessation of apnea.
Adverse effects: Lethargy (physical sign of withdrawal), feeding intolerance,
irritability, excessive CNS stimulation, tachycardia (early sign of toxicity),
hyperglycemia or hypoglycemia; rarely acidosis, disseminated intravascular
coagulation, hemorrhage, lung edema, gastritis, renal failure, retinopathy of
prematurity, sepsis.



7.1 Anticonvulsants

Carbamazepine
Clobazam
Clonazepam
Diazepam
Gabapentin
Lacosamide
Lamotrigine
Levetiracetam
Oxcarbazepine
Phenobarbital
Phenytoin
Topiramate
Valproic acid

7.2 Antiparkinsonian drugs

Amantadine

Benztropine

Bromocriptine

Entacapone

Levodopa and carbidopa
Oxphenadrine hydrochloride
Pramipexole

Rasagiline

Ropinirole

Selegiline hydrochloride
Trihexyphenidyl hydrochloride (benzhexol)

7.3 Drugs used for migraine

7.3.1 Drugs for acute migraine attacks
Ergotamine tartarate
NSAIDS
Opioids
Rizatriptan
Sumatriptan
7.3.2 Drugs for migraine prophylaxis
Amitriptyline
Flunarizine
Lamotrigine
Metoprolol
Propranolol
Sodium valproate
Topiramate
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7.4 Drugs used for neuropathic pain
Amitriptyline
Carbamazepine
Duloxetine
Gabapentine
Lamotrigine
Oxcarbazepine
Pregabalin
Topiramate

7.5 Drugs used to lower intracranial pressure
Acetazolamide
Mannitol

7.6 Opioid analgesics
Buprenorphine
Codeine phosphate
Methadone hydrochloride
Morphine sulphate
Pethidine hydrochloride (meperidine)
Tramadol hydrochloride

7.7 Opioid antagonists
Naloxone
Naltrexone
Pentazocine

7.8 Psychotropic drugs
7.8.1 Antidepressants/antianxiety

7.8.1.1 Noradrenergic and specific serotonergic (NaSSA)
Mirtazapine

7.8.1.2 Norepinephrine dopamine reuptake inhibitors (NDRIs)
Bupropion

7.8.1.3 Selective Serotonin Reuptake Inhibitors (SSRIs)
Escitalopram
Fluoxetine
Fluvoxamine
Paroxetine
Sertraline

7.8.1.4 Serotonin Antagonists and Reuptake Inhibitors
(SARIs)
Trazodone hydrochloride

7.8.1.5 Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)
Duloxetine
Venlafaxine

7.8.1.6 Tricyclic antidepressants and related drugs
Amitriptyline
Clomipramine
Dosulepin (dothiepin)
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Imipramine
Nortryptyline
7.8.2 Antipsychotics
7.8.2.1 First generation
Chlorpromazine
Fluphenazine decanoate
Haloperidol
Trifluoperazine
7.8.2.2 Second generation
Amisulpride
Aripiprazole
Clozapine
Olanzapine
Quetiapine
Risperidone
7.8.3 Drugs used for Attention Deficit Hyperactivity Disorder
(ADHD)
Atomoxetine
Bupropion
7.8.4 Drugs used for dementia
Donepezil hydrochloride
Memantine hydrochloride
Rivastigmine
7.8.5 Drugs used for psychoactive substance use disorder
7.8.5.1 Drugs used for alcohol dependence
7.8.5.1.1 Drugs used for acute withdrawal
Chlordiazepoxide
Diazepam
Lorazepam
7.8.5.1.2 Drugs used for relapse prevention
Disulfiram
Naltrexone
Topiramate
7.8.5.2 Drugs used for opioid dependence
7.8.5.2.1 Antagonist for relapse prevention
Naltrexone
7.8.5.2.2 Drugs used for acute withdrawal
Codeine
Clonidine
7.8.5.2.3 Substitution therapy
Buprenorphine
Methadone
7.8.5.3 Drugs used in smoking cessation
Bupropion
7.8.6 Mood stabilizers
Carbamazepine
Gabapentine
Lamotrigine
Lithium
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Sodium valproate
7.8.7 Sedatives/hypnotics

7.8.7.1 Benzodiazepines
Alprazolam
Chlordiazepoxide
Clobazam
Clonazepam
Diazepam
Lorazepam

7.8.7.2 Non - benzodiazepines
Zolpidem
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7.1 Anticonvulsants

CARBAMAZEPINE

Dosage form and strength: Tablet: 100mg, 200mg, 300 mg, 400mg; oral

solution: each 5ml of oral solution containing 100mg of carbamazepine

Indications: Treatment of tonic-clonic, mixed and complex partial seizures

(not used in absence seizures and myoclonic seizure), management of pain in

trigeminal neuralgia or diabetic neuropathy, acute mania.

Contraindications/Precautions: Bone marrow suppression, administration

of MAO-I within last 14 days, jaundice, hepatitis. Use cautiously in cardiac

or hepatic disease, renal failure, skin reactions, history of blood disorders,
glaucoma, pregnancy (esp. Tt trimester: risk of fetal carbamazepine
syndrome).

Dosage schedule:

- As anticonvulsants: PO (adults) 200mg BD (tab) or 100mg q (suspension),
increase by 200mg/day for 7 days until therapeutic levels are achieved
(range 600-1200mg/day in divided doses q 6-8 hours; not to exceed 1 gm/
day in 12-15 year olds.

- As antineuralgic: 100mg BD or 50mg qid (suspension); increase by up to
200mg/day until pain is relieved, then maintenance dose of 200-1200mg/
day in divided doses (usual range: 400-800mg/day); PO (children 6-12
years): 100mg BD or 50mg qid (suspension), increase by 100mg weekly
until therapeutic levels are obtained (400-800mg/day, not to exceed 1gm/
day); PO (children <6 years): 10-20mg/kg/day in 2-3 divided doses; may be
increased at weekly intervals until optimal response and therapeutic levels
are achieved. Usual maintenance dose is 250-350mg/day (not to exceed 35
mg/kg/day)

Adverse effects: Ataxia, drowsiness, CHF, renal damage, blurring of vision,

agranulocytosis, migraine (headache), increased ADH secretion (dilutional

hyponatremia), exfoliative dermatitis/hypersensitivity reaction, decreased
platelet, increased risk of lupus, nausea, emesis.

Drug and food interactions: Concurrent use of MAO-I may result in

hyperpyrexia, hypertension, seizures and death, induces hepatic enzymes.

Regular dosage promotes its own metabolism and that of other drugs

metabolized in liver, including phenobarbital, ethosuximide, phenytoin, oral

contraceptives.

Patient information: Report immediately to health care provider if behavioral

changes, suicidal ideation occur. Confirm that chewable tablets are crushed

or chewed before swallowing.

CLOBAZAM

Dosage form and strength: Tablet: 10 mg

Indication: Adjunct in epilepsy, anxiety

Contraindications/Precautions: Hypersensitivity. Do not stop the drug
abruptly

Dosage schedule: Epilepsy: 20 to 30 mg daily (max. 60mg daily); child >3yrs:
not more than half adult dose; Anxiety: 20 to 30 mg daily in divided doses
or as a single dose at bed time, increased in severe anxiety (in hospitalized
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patients) to a maximum of 60mg daily in divided doses; elderly 10-20 mg
daily.

Adverse effects: Somnolence, sedation, pyrexia, URTI

Drug and food interactions: CNS depressants (effect may be potentiated)
Patient information: Tablets should be swallowed whole; do not crush, break
or chew

CLONAZEPAM

Dosage form and strength: Tablets: 0.25mg, 0.5mg, Tmg

Indications: Status epilepticus, all types of epilepsy, anxiety disorder

Contraindications/Precautions: Hypersensitivity, severe liver diseases,

respiratory depression and acute pulmonary insufficiency. Pregnancy

category C, breast feeding mothers. Do not stop the drug abruptly

Dosage schedule:

- Seizures: 1.5 mg divided into 3 doses, raise by 0.5 mg every 3 days until
desired effect is reached; divide into 3 even doses or else give largest dose
at bedtime.

- Panic: 1 mg/day; start at 0.25 mg divided into 2 doses, raise to 1 mg after 3
days; dose either twice daily or once at bedtime; maximum dose generally
4 mg/day

Adverse effects: Suicidal thoughts, dizziness, drowsiness, ataxia, muscle

hypotonia, restlessness, salivary or bronchial hypertension in infants and

small children, sexual dysfunction, dependence.

Drug and food interactions: With verapamil, diltiazem: risk of AV block.

Patient information: Notify if mouth sores, sore throat, fever, swelling of

hands or feet, irregular heartbeat, chest pain, signs of angioedema. Avoid

prolong use beyond prescription.

DIAZEPAM

Dosage forms and strength: Injection: 5mg/ml, Tablets: 2mg, 5mg
Indications: Adjunct in the management of anxiety disorder, anxiety relief
prior to cardioversion, preoperative sedation, conscious sedation (provides
light anaesthesia and anterograde amnesia), treatment of status epilepticus/
uncontrolled seizures, as a skeletal muscle relaxants, management of
symptoms of alcohol withdrawal.

Contraindications/Precautions: Acute alcohol intoxication, myasthenia
gravis, acute narrow angle glaucoma and sleep apnea, children <6 months.
Severe renal impairment, compromised liver function, history of suicidal
tendency or drug dependence and acute alcoholism, debilitated patients
with low albumin, COPD and sleep apnea. Facilities for mechanical
ventilation should always be at hand and patients should remain under close
observation for at least 1 hr. Danger of apnea and hypotension are reduced
if injections are administered slowly.

Dosage schedule: IV inj. 10-20 mg at the rate of 0.5ml (2.5 mg) per 30 sec;
repeat if necessary after 30-60 min; may be followed by IV infusion to max.
3mg/kg over 24 hrs. Children: 200-300 pg/kg.

Adverse effects: Apnea, hypotension, thrombophlebitis, dizziness and
drowsiness, lethargy, depression, headache, muscle weakness, ataxia,
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dependence.

Drug and food interactions: Concomitant use of benzodiazepine with
opioids and/or other CNS depressants may result in profound and potentially
fatal respiratory depression.

GABAPENTIN

Dosage form and strength: Capsule: 300mg

Indication: Adjunct treatment of partial seizures, with and without
secondary generalization; bipolar affective disorder (BPAD), post-herpetic
neuralgia, neuropathic pain

Contraindications/Precautions: Increased blood CPK levels and
rhabdomyolysis. Safety not established in children <3yrs and pregnant
women.

Dosage schedule: Epilepsy: 300mg on day 1, then 300mg twice daily on day
2, then 300mg 3 times daily on day 3, then increased according to response
in steps of 300 mg daily (in 3 divided doses) to a maximum 2.4 gm daily; child
(6-12 yrs) 10 mg/kg on day 1, then 20mg/kg on day 2, then 25-35mg/kg daily,
maintenance 900 mg daily.

Adverse effects: Ataxia, dizziness, drowsiness, fatigue, somnolence, diplopia,
nystagmus, tremor, suicidal thoughts.

Drug and food interactions: Antacids may decrease the absorption of
gabapentin, increased risk of CNS depression with other CNS depressants.
Patient information: Not to drive until they have gained experience to assess
whether therapy will impair their ability to drive. Do not discontinue abruptly
(may increase seizure frequency); gradually taper over a minimum of 1 week.

LACOSAMIDE

Dosage form and strength: Tablets: 50 mg, 100 mg, 150 mg, 200 mg;

injectable solution: 200 mg/20 ml; Oral solution: 10 mg/ml

Indications: As monotherapy or adjunctive treatment of focal seizures with

or without secondary generalization.

Contraindications/Precautions: Second- or third-degree AV  block.

Conduction problems, in elderly, severe cardiac disease; Caution in renal and

hepatic impairment.

Dosage schedule:

- Monotherapy: 100 mg PO/IV 12hrly initially, then, based on response and
tolerability, increase dose at weekly intervals by 50 mg PO/IV BID; up to
a recommended dose of 150-200 mg BID (300-400 mg/day); Alternate
loading dose schedule: 200 mg PO/IV as a single loading dose, followed
12 hr later by 100 mg PO/IV BID; then increase dose at weekly intervals by
50 mg BID; up to a recommended dose of 150-200 mg BID (300-400 mg/
day). In patients already taking an antiepileptic drug (AED), maintain at
recommended maintenance dose of 150-200 mg PO BID for at least 3 days
before initiating withdrawal of the previous AED.

- Adjunctive therapy: Initial: 50 mg PO/IV 12 hourly, based on response and
tolerability, increase dose at weekly intervals by 50 mg PO/IV BID, up to a
recommended dose of 100-200 mg BID (200-400 mg/day).

Adverse effects: Abnormal gait, tremor, impaired coordination, nystagmus,
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blurred vision, cognitive disorder, depression, dizziness, drowsiness, fatigue,
headache, agitation. Nausea, vomiting, constipation, flatulence, pruritus.
Cardiac arrhythmias and conduction defects.

LAMOTRIGINE

Dosage form and strength: Tablets: 25mg, 50mg, 100mg

Indications: Partial, secondarily generalized tonic clonic seizures, Lennox-

Gastaut syndrome, bipolar affective disorder

Contraindications /Precautions: Hypersensitivity, lactation. Pregnancy

Category C, cardiac/renal/hepatic disease, severe depression, blood

dyscrasias, children <16yr

Dosage schedule:

- Monotherapy: 25mg daily initially for 14 days, increased to 50mg daily for
further 14 days, then increased by 50-100 mg daily every 7-14 days; usual
maintenance as monotherapy, 100-200 mg daily in 1-2 divided doses;

- Adjunct therapy with valproate: initially 25 mg every other day for 14 days,
then 25 mg daily for further 14 days, thereafter increased by 25-50mg daily
every 7-14days; usual maintenance 100-200mg daily in 1-2 divided doses.

- Adjunct therapy with carbamazepine: for the first 2 weeks administer 50
mg/day; at week 3 increase to 100 mg/day in 2 doses; every 1-2 weeks can
increase by 100 mg/ day; usual maintenance dose 300-500 mg/ day in 2
doses.

Adverse effects: Dizziness, ataxia, blurred or double vision, nausea,

vomiting, rash, Stevens-Johnson syndrome.

Patient information: Medicine to be taken with food if gastrointestinal upset

occurs. Do not discontinue the drug abruptly. Discontinue the drug and

consult your doctor at first sign of rashes.

LEVETIRACETAM

Dosage form and strength: Tablet: 250 mg, 500 mg, 750 mg, 1g; Granules:
250 mg, 500 mg, 1g; Oral solution: 100 g/ml; Solution for infusion: 100 mg/
ml

Indications: Monotherapy of focal seizures with or without secondary
generalization, adjunctive therapy of focal seizures with or without secondary
generalization, adjunctive therapy of myoclonic seizures and tonic-clonic
seizures

Contraindications/Precautions: Avoid in breastfeeding mothers. Dose
should be monitored carefully during pregnancy and after birth, and
adjustments made on a clinical basis. It is recommended that the fetal
growth should be monitored. Cautions in hepatic and renal impairment, dose
adjustment required. Monitor renal function regularly.

Adverse effects: Abdominal pain, anorexia, nausea, vomiting, dyspepsia,
diarrhea. Headache, malaise, agitation, anxiety, insomnia, ataxia, convulsion,
dizziness, drowsiness, depression. Alopecia, amnesia, diplopia, blurred
vision, leucopenia, thrombocytopenia, myalgia, paraesthesia, eczema,
pruritus, psychosis, suicidal ideation.

Patient information: Consult therapist in case of suicidal ideation and chest
pain.
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OXCARBAZEPINE

Dosage form and strength: Tablet: 150mg, 300mg

Indications: Monotherapy or adjunctive therapy of partial seizures
Contraindications/Precautions: ~ Hypersensitivity, lactation. ~ Renal
impairment, may be teratogenic, children<4 years. Monitor patients for
notable changes in behavior that might be associated with suicidal thoughts
or depression. Discontinue if dermatological reactions occur. Monitor
especially in patients at risk of hyponatremia.

Dosage schedule: Initially 300 mg BD, increased according to response in
steps up to 600mg daily at weekly intervals; Usual dose range: 0.6-2.4 g
daily in divided doses; Child over 6 years: 8-10mg/kg daily in 2 divided doses
increased according to response in steps up to 10 mg/kg daily at weekly
intervals.

Adverse effects: Suicidal thoughts, dizziness, diplopia, headache, nausea,
vomiting, nystagmus, somnolence, ataxia, abnormal gait, tremor, abdominal
pain, fatigue, vertigo, vision abnormalities. Potentially fatal skin reactions
may occur. E.g. Steven Johnson Syndrome

Drug and food interactions: May render oral contraceptives ineffective
due to metabolic enzyme induction. Increased CNS depression with CNS
depressants

Patient’s information: Immediate release tablets should be administered on
an empty stomach. Extended release tablets should be swallowed whole; do
not crush, break or chew

PHENOBARBITAL
Dosage form and strength: Tablets: 30mg , 60mg; Injection 200mg
Indications: As anti-convulsant in tonic-clonic (grand mal), partial and
febrile seizures in children (except absence seizures). Pre-operative sedative
and other situations in which sedation may be required. Hypnotic (short-
term)
Contraindications/Precautions: Hypersensitivity, porphyria, severe hepatic
impairment, COPD, dyspnea, pregnancy and lactation. Use cautiously in
hepatic and renal dysfunction; history of suicide or drug abuse. Chronic use
in pregnancy results in drug dependency in the infant; may result in fetal
malformations and coagulation defects. May require regular monitoring of
the drug levels in plasma. Commercial injection is highly alkaline and may
cause tissue necrosis if given SC or if it extravasates (if it happens treat
with inj. 0.5% procaine); may render OCPs ineffective. Monitor respiratory
function when given parenterally or at high dose. Be aware of risk of fall
among elderly and children.

Dosage schedule:

- Status epilepticus (adults and children >1 mo): 15-18 mg/kg in single or
divided doses, max. loading dose = 20mg/kg;

- Maintenance anticonvulsant: 1V, PO (adults and children »12 yrs): 1-3mg/
kg/day as a single dose or 2 divided doses; IV, PO (children 5-12 yrs): 4-6
mg/kg/day in 1-2 divided doses; IV, PO (children 1-5yr): 6-8 mg/kg/day in 1-2
divided doses; 1V, PO (infants): 5-6 mg/kg/day in 1-2 divided doses; IV, PO
(neonates): 3-4 mg/kg/day, once daily, may need to increase up to 5mg/kg/
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day by 2" week of therapy.

- Sedation: PO, IM (adults): 30-120 mg/day in 2-3 divided doses; pre-op
sedation: 100-200 mg IM 1-1.5 hrs before procedure; PO (children): 2mg/
kg 3 times daily; pre-op sedation: 1-3 mg/kg PO/IM/IV 1-1.5 hrs before
procedure.

- Hypnotic: PO, IV, IM, S/C (adults): 100-300 mg at bed time; PO, 1V, IM, S/C
(children): 3-5 mg/kg at bed time.

Adverse effects: Ataxia, dizziness, drowsiness, dysarthria, nystagmus,

irritability, vertigo, impairment in cognitive function (especially in children);

IV: respiratory depression, laryngospasm, hypotension. Hypersensitivity

reactions including angioedema, serum sickness.

Drug and food interactions: Induces hepatic microsomal enzyme system

leading to increase in its own metabolism as well as that of other drugs such

as carbamazepine, warfarin, OCPs and corticosteroids thereby decreasing
their plasma concentrations

PHENYTOIN

Dosage form and strength: Capsule: 100mg ; Oral suspension: 100mg/5ml;
Tablet: 100mg

Indications: All forms of epilepsy (except absence seizures, myoclonic
seizure and drug induced), trigeminal neuralgia.
Contraindications/Precautions: Hypersensitivity, alcohol intolerance,
myoclonic seizure. It has a wide pharmacokinetic variability; needs
therapeutic drug level monitoring. Monitor closely for notable changes in
behavior that could indicate the emergence or worsening of suicidal thoughts
or behavior or depression. Tell patients about hypersensitivity syndrome.
Monitor for gingival hypertrophy.

Dosage schedule: By mouth, initially 3-4 mg/kg daily or 150-300mg daily (as
a single dose or 2 divided doses) increased gradually as necessary (plasma
monitoring); usual dose 200-500 mg daily; child 4-8 mg/kg daily (1 or 2
doses); By slow IV injection (with blood pressure and ECG monitoring) for
status epilepticus, 15mg/kg at a rate not exceeding 50mg per minute, as a
loading dose. Maintenance doses of about 100mg should be given thereafter
at intervals of every 6-8 hours, monitored by measurement of plasma
concentration; rate and dose reduced according to weight. Child: 15mg/kg as
a loading dose. Not recommended by IM injection.

Adverse effects: Suicidal thoughts, agranulocytosis, aplastic anemia,
Stevens-Johnson syndrome; gingival hyperplasia, acne, hirsutism and skin
rash at therapeutic level; nystagmus, ataxia, diplopia, sedation, nausea and
vomiting occur at high plasma level

Drug and food interactions: Metabolism may be impaired by drugs that
inhibit liver enzymes. Isoniazid, chloramphenicol, sulfonamides cause
phenytoin to accumulate and may precipitate toxicity. Carbamazepine,
alcohol and steroids induces its metabolism resulting in low plasma level.
Phenytoin can induce its own metabolism and that of other drugs like OCPs.
Patient information: Inform your physician in case of suicidal thoughts,
swelling of gums.
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TOPIRAMATE

Dosage form and strength: Tablets: 25 mg, 50 mg, 100 mg, 200 mg;
Capsules: 15 mg, 25 mg, 50 mg.

Indications: Monotherapy of generalized tonic-clonic seizures or focal
seizures with or without secondary generalization, adjunctive treatment of
generalized tonic-clonic seizures or focal seizures with or without secondary
generalization, adjunctive treatment for seizures associated with Lennox-
Gastaut syndrome, migraine prophylaxis, substance dependence.
Contraindications/Precautions: Acute porphyrias. Risk of metabolic
acidosis, risk of nephrolithiasis; ensure adequate hydration

Adverse effects: CNS symptoms: anxiety, agitation, cognitive impairment,
depression, drowsiness, dizziness, sleep disturbance, visual disturbances,
seizures, Gl distress, arthralgia, myalgia, pruritus, paraesthesia, speech
disorder, etc.

Patient information: Ensure adequate hydration; consult your doctor in case
of lower abdominal pain, flank pain or burning micturition.

VALPROIC ACID

Dosage form and strength: Tablet: 200mg

Indications: All forms of epilepsy, bipolar affective disorder
Contraindications/Precautions: Hypersensitivity, hepatic impairment.
Pregnancy Category D. Hepatic function tests should be performed before
treatment and every 2 months for the first six months.

Dosage schedule: By mouth-initially, 600 mg daily in divided doses,
preferably after food, increasing by 200 mg/day at 3 days intervals to a
maximum of 2.5 g daily in divided doses, usual maintenance 1-2 g daily (20-
30 mg/kg daily); Child up to 20 kg (about 4 years), initially 20 mg/kg daily in
divided doses, may be increased provided plasma concentration monitored;
over 20 kg, initially 400 mg daily in divided doses increased gradually to 20-
30 mg/kg daily; maximum 35 mg/kg daily. By IV injection (over 3-5 minutes)
or by IV infusion, continuation of valproate treatment when oral therapy not
possible, same as current dose by oral route. Initiation of valproate therapy
when oral valproate not possible by IV injection (over 3-5 minutes), 400- 800
mg (up to 10 mg/kg) followed by IV infusion up to maximum 2.5 g daily; Child,
usually 20-30 mg/kg daily.

Adverse effects: Suicidal thoughts, agitation, dizziness, headache, insomnia,
sedation, confusion, visual disturbance, tremor, nausea and gastric irritation,
weight gain, increased appetite, thrombocytopenia, transient hair loss,
oedema, drug induced hepatitis, sedation and drowsiness

Drug and food interactions: Increased risk of bleeding with warfarin
Patient information: Monitor weight and blood sugar (control calorie in case
of weight gain), avoid conception (consult your physician in case you are
planning for conception).

7.2 Antiparkinsonian drugs

AMANTADINE
Dosage form and strength: Capsule: 100mg
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Indications: Parkinsonism, post-herpetic neuralgia
Contraindications/Precautions: Hypersensitivity, breast-feeding,
pregnancy, children. In patients with cardiac, hepatic and renal disease and
history of seizures. Watch patient for confusion, mottling of skin, bowel
pattern before or during treatment.

Dosage schedule: 100mg daily increased after 1 week to 100mg twice daily,
max. 400mg daily in divided doses.

Adverse effects: Restlessness, depression, irritability, insomnia, excitement,
agitation and confusion, livedo reticularis, peripheral edema and postural
hypotension.

Drug and food interactions: Increases anticholinergic response of atropine
and other anticholinergics. Metoclopramide, phenothiazines decreases
effect of amantadine.

Patient information: Drug should be taken after meals. To avoid potentially
hazardous activities like driving and operating of machineries if dizziness,
blurred vision occurs.

BENZTROPINE

Dosage form and strength: Tablet: 2mg

Indications: Parkinsonism, EPS associated with neuroleptic drugs, acute
dystonic reactions, hypersalivation

Contraindications/Precautions: Children <3yrs, hypersensitivity, closed
angle glaucoma, dementia, tardive dyskinesia. Pregnancy (category C) and
breast-feeding; renal and hepatic diseases; hypo/hypertension, tachycardia,
dysrhythmia; myasthenia gravis; GI/GU obstruction, peptic ulcer, megacolon,
prostrate hypertrophy.

Dosage schedule: Parkinsonism: 0.5-1 mg at bed time, increased by 0.5 mg
q5-6 days titrated to patient’s response, max. 6mg/day

Adverse effects: Anxiety, restlessness, irritability, hallucinations, confusion,
delirium, palpitation, tachycardia. Dry mouth, constipation, paralytic ileus,
hyperthermia, heat stroke, numbness of fingers.

Drug and food interactions: Amantadine, TCAs, antihistamines,
phenothiazines increase the effect of benztropine. Antidiarrheal and antacids
decrease its absorption.

Patient information: Not to discontinue product abruptly, to taper off over
1 week or withdrawal symptoms may occur; avoid driving as dizziness may
occur. Take plenty of fluids and bulk forming food.

BROMOCRIPTINE

Dosage form and strength: Tablets: 1.25 mg, 2.5 mg

Indications: Parkinsonism, hyperprolactinemia; galactorrhoea,
amenorrhoea, infertility in women; gynecomastia, impotence and sterility in
men; acromegaly, breast engorgement.

Contraindications/Precautions: Hypersensitivity to ergot alkaloids, breast
carcinoma, severe ischemic heart disease, uncontrolled HTN, pregnancy and
lactation, children. In patients with hepatic, renal and cardiovascular disease;
history of psychosis, peptic ulcer, DM. Ability to drive may be impaired. May
result in failure of OCPs. Disulfiram reaction with alcohol.
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Dosage schedule: Parkinsonism: 1-1.25 mg OD at bed time in the 1 week,
2-2.5mg at bed time in the 2" week, gradually increasing to 2.5mg twice daily
and thrice daily weekly as required up to usual maintenance dose of 7.5-30
mg/day.

Adverse effects: Headache, nausea, vomiting, fatigue, postural hypotension,
confusion, leg cramps, loss of appetite, nasal stuffiness.

Patient information: Raise slowly from lying and sitting position. Do not
discontinue drug abruptly. Take medicine with food to reduce Gl upset.
Hormonal contraception may fail (use other methods).

ENTACAPONE

Dosage form and strength: Tablet: 200 mg

Indications: Adjunct in Parkinson’s disease with ‘end-of-dose’ motor
fluctuations

Contraindications/Precautions: History of neuroleptic malignant syndrome,
history of non-traumatic rhabdomyolysis, phaeochromocytoma, hepatic
failure; avoid in pregnancy (no information available), avoid in breastfeeding
women (present in milk in animal studies).

Dosage schedule: under expert supervision, oral, adult: 200 mg, along with
each dose of levodopa with dopa-decarboxylase inhibitor; maximum 2 g/day
Adverse effects: Abdominal pain, nausea, vomiting, constipation/diarrhoea,
confusion, dizziness, insomnia, hallucinations, abnormal dreams, dyskinesia,
dystonia, sweating, dry mouth, fatigue, ischaemic heart disease.

Drug and food interactions: Avoid iron-containing products at the same
time of day

Patient information: May colour urine reddish-brown with concomitant iron
containing products.

LEVODOPA AND CARBIDOPA

Dosage form and strength: Tablet: 10mg+100mg, 25mg+250mg

Indication: Parkinsonism

Contraindications/Precautions: Acute angle closure glaucoma, psychotic
illness, malignant melanoma, pregnancy and lactation. Caution should be
taken in patients with hepatic and renal impairment, MI, cerebrovascular
accidents and psychiatric disorders; history of peptic ulcer, glaucoma and
gout. Monitor skin lesion changes as levodopa may activate malignant
melanoma. Observe for S/E including mental status and BP changes.
Dosage schedule: 100mg levodopa+25mg carbidopa 3 times daily % hrs
before meal. 100mg levodopa + 10mg carbidopa 3-5 times daily. Start with 1
tablet 3 times a day and increase by 1 tab/day every 1-2 days, maximum up
to 8tabs/day. 200mg levodopa + 50mg carbidopa (controlled release form)
once or twice daily.

Adverse effects: Acute effect: Nausea, anorexia, vomiting, postural
hypotension, altered taste sensation, cardiac arrhythmia, angina, psychosis.
After prolonged therapy: dyskinesia, abnormal movements, behavioral effects
like delusion, nightmares, hallucinations.

Drug and food interactions: Pyridoxine promotes metabolism of levodopa.
Phenothiazine and butyrophenones antagonize effects of levodopa.
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Anticholinergic acts synergistically to decrease tremors of parkinsonism.
Amino acid present in food compete for same carrier for absorption

Patient information: Inform patient that sometimes a “wearing off” effect may
occur at the end of dosing interval, especially after 2-5yrs of therapy. So,
dose fractionation and frequent administration may be helpful.

OXPHENADRINE HYDROCHLORIDE

Dosage form and strength: Tablet: 50 mg

Indications: See under Trihexyphenidyl; muscle spasm and pain
Contraindications/Precautions: Narrow angle glaucoma, pyloric/duodenal
obstruction, BPH, stenosing peptic ulcer, cardiospasm (megaesophagus),
paralytic ileus, ulcerative colitis, toxic megacolon, achalasia; Myasthenia
gravis, obstructive uropathy. Use cautiously in patients with diarrhea, partial
obstructive uropathy, open angle glaucoma, hepatic/renal impairment,
cardiac conduction disorder, thyrotoxicosis, history of drug abuse or acute
alcoholism. May be taken with food to avoid stomach upset

Dosage schedule: 150mg daily in divided doses, gradually increased;
maximum 400mg daily

Adverse effects: Drowsiness, anticholinergic effects (dry mouth,
constipation, urinary retention, increased intraocular pressure, palpitation,
tachycardia), CNS stimulation (restlessness, agitation, insomnia, mental
confusion). Injectable form contains sulfites and precipitates anaphylactic
reactions in sensitive or asthmatic individuals

PRAMIPEXOLE

Dosage form and strength: Tablets: 0.125 mg, 0.25 mg, 0.5 mg, 1 mg
Indications: Parkinson’s disease, used alone or as an adjunct; restless leg
syndrome.

Contraindications/Precautions: Severe cardiovascular disease. Avoid in
breast feeding, may suppress lactation. Psychotic disorders, risk of visual
disorders (ophthalmological testing recommended). In pregnancy, use only
if potential benefit outweighs risk. Caution in patients with renal impairment.
Adverse effects: Nausea, vomiting, anorexia, weight changes, constipation;
Headache, confusion, dizziness, drowsiness, sleep disturbances, sudden
onset of sleep, dyskinesia, hallucinations, restlessness, visual disturbances;
Hypotension, postural hypotension, peripheral oedema; Impulse control
disorders: pathological gambling, binge eating, hypersexuality.

RASAGILINE

Dosage form and strength: Tablet: 1 mg

Indications: Parkinson’s disease, used alone or as adjunct for ‘end-of-dose’
fluctuations

Contraindications/Precautions: Avoid in moderate to severe hepatic
impairment. Pregnancy, breast feeding, mild hepatic impairment. Avoid
abrupt withdrawal

Dosage schedule: Oral, adult: 1 mg daily

Adverse effects: Anorexia, weight loss, dyspepsia, flatulence, constipation,
headache, vertigo, abnormal dreams, hallucinations, depression, angina,
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arthralgia, conjunctivitis, dry mouth, rash, influenza-like symptoms,
leucopenia, rhinitis, skin carcinoma, urinary urgency.

Drug and food interactions: May cause serotonin syndrome when used
with antidepressants

Patient information: Can be taken without regards to meal. Avoid taking it
with high tyramine containing food.

ROPINIROLE

Dosage form and strength: Tablets: 250 microgram, 500 microgram, 1 mg,
2mg, 4g,5mg, 8mg

Indications: Parkinson’s disease, either used alone or as adjunct
Contraindications/Precautions: Breast feeding: may suppress lactation.
In elderly, in patients with major psychotic disorders, severe cardiovascular
diseases (risk of hypotension, monitor blood pressure). Avoid in pregnancy
unless potential benefit outweighs risk (toxicity in animal studies). Avoid
in patients with renal impairment, hepatic impairment. Monitor patient for
impulsive behavior.

Adverse effects: Abdominal pain, dyspepsia, nausea, vomiting, constipation,
fatigue, gastro-oesophageal reflux, hypotension, peripheral oedema,
syncope, dizziness, drowsiness, sudden onset sleep, nervousness, dyskinesia,
confusion, hallucinations. Impulse control disorders: pathological gambling,
binge eating, hypersexuality.

Patient information: Should exercise caution when driving or operating
machinery. Should be counselled on improving sleep behavior. Consult in
case of impulsive behavior.

SELEGILINE HYDROCHLORIDE

Dosage form and strength: Tablets: 5 mg, 10 mg; oral lyophilisates: 1.25 mg
Indications: Parkinson’s disease, used alone or as adjunct
Contraindications/Precautions: Active duodenal or gastric ulceration, avoid
in postural hypotension (when used in combination with levodopa). Avoid in
patients with angina, arrhythmias, acute porphyrias, duodenal ulceration,
gastric ulceration, history of hepatic dysfunction, patients predisposed to
confusion and psychosis, uncontrolled hypertension. Avoid in pregnancy
and lactation. Caution in patients with renal and hepatic impairment. Oral
lyophilisates should be placed on the tongue and allowed to dissolve.
Dosage schedule: Immediate-release tablets, adult: Initially 5 mg once daily
for 2-4 weeks, then increased if tolerated to 10 mg daily, dose to be taken
in the morning. Oral lyophilisate, adult: 1.25 mg once daily, dose to be taken
before breakfast. Dose equivalence and conversion: 1.25 mg oral lyophilisate
is equivalent to 10 mg tablet (dosage form interchangeable)

Adverse effects: Arthralgia, myalgia, movement disorders, tremor, impaired
balance; Bradycardia, hypotension, hypertension, angina, palpitations;
Headache, confusion, depression, dizziness, fatigue, sweating, anxiety;
Nausea, constipation, diarrhea, dry mouth, mouth ulcers, stomatitis; Hair
loss, nasal congestion, psychosis, sleeping disorders.

Drug and food interactions: increased risk of serotonin syndrome with
SSRIs.
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Patient information: Should exercise caution when driving or operating
machinery. Advise patient not to drink, rinse, or wash mouth out for 5
minutes after taking the tablet

TRIHEXYPHENIDYL HYDROCHLORIDE (BENZHEXOL)

Dosage form and strength: Tablet: 2mg

Indications: Drug induced parkinsonism; modest improvement in tremor and
rigidity but no effect on bradykinesia.

Contraindications/Precautions: Hypersensitivity, angle-closure glaucoma.
Caution in patient with conditions in which anti-cholinergic effects are
undesirable. Not recommended in children. Monitor fluid intake and urine
output ratio: retention commonly causes decreased urine output, distention.
Dosage schedule: 1 mg daily, gradually increased, usual maintenance dose
5-15mg daily in 3-4 divided doses.

Adverse effects: Drowsiness, confusion, atropine like effects (dry mouth,
constipation, impaired vision and urinary retention)

Patient information: Take plenty of fluids and bulk forming food. Monitor
urine output.

7.3 Drugs used for migraine

7.3.1 Drugs for acute migraine attacks

ERGOTAMINE TARTARATE

Dosage form and strength: Tablet: 2 mg

Indications: Acute attack of migraine and migraine variants unresponsive to

analgesics; Menopausal hot flushes

Contraindications/Precautions: Hypersensitivity, PVD, CAD, Raynaud’s

disease, pregnancy/lactation, sepsis, malnutrition, impaired renal and

hepatic function, severe HTN. Ilinesses associated with peripheral vascular

pathology such as DM; Children: safety not established. Should be initiated

at first sign of vascular headache. Discontinue if signs and symptoms of

impaired circulation.

Dosage schedule:

- Migraine: 2mg sublingual followed by 1.2mg every 30mins until attack
abated; not to exceed 6mg/day and no more than 10mg/week.

- Menopausal hot flushes: 0.6mg PO every 12 hours (not to exceed 10mg/
week)

Adverse effects: Dizziness, rhinitis, hypertension, arterial spasm, intermittent

claudication; Abdominal pain, nausea, vomiting, diarrhea, polydipsia;

Extremity and neck stiffness, muscle pain and weakness, numbness or

tingling sensation, fatigue.

Drug and food interactions: Co-administration with CYP3A4 inhibitors

(including protease inhibitors like ritonavir, nelfinavir, indinavir; macrolides

like erythromycin, clarithromycin and troleondomycin and some antifungals

like ketoconazole, itraconazole) may produce life threatening peripheral

ischemia and is contraindicated
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NSAIDs
See under ‘Drugs acting on musculoskeletal and joint disease’

OPIOIDS
See under ‘Opioid analgesics’

RIZATRIPTAN

Dosage form and strength: Tablets: 5 mg, 10 mg; orodispersible tablet: 10
mg; oral lyophilisate: 10 mg

Indications: Acute migraine

Contraindications/Precautions: Severe hypertension, coronary vasospasm,
ischaemic heart disease, Prinzmetal’s angina, peripheral vascular disease,
severe heptic/renal impairment; history of MI, TIA or cerebrovascular
accident. Conditions which predispose to coronary artery disease, elderly,
hepatic/renal impairment, pregnancy; present in milk in animal studies:
withhold breast-feeding for 24 hours. Drowsiness may affect performance of
skilled tasks (e.g. driving).

Dosage schedule: Oral, adult: 10 mg, to be taken as soon as possible after
onset, followed by 10 mg after 2 hours if required or if migraine recurs
(patient not responding to initial dose should not take second dose for same
attack); maximum 20 mg per day

Adverse effects: Decreased alertness, drowsiness, paraesthesia, headache,
diarrhea, dry mouth, dyspnoea, palpitation, tachycardia, sweating, tremor,
fatigue, pharyngeal discomfort, nausea.

Drug and food interactions: Food delays absorption. May enhance toxic
effects of serotonin modulators.

Patient information: Orodispersible tablets should be placed on the tongue,
allowed to disperse and swallowed. Oral lyophilisates should be placed on
the tongue and allowed to dissolve.

SUMATRIPTAN

Dosage form and strength: Tablets: 25 mg, 50 mg, 100 mg; Injection: 10
mg,/ml

Indication: Acute migraine attacks, cluster headache
Contraindications/Precautions: Current history of ischemic cardiac,
cerebrovascular or peripheral vascular syndromes (angina, MI, stroke,
TIA, ischemic bowel disease); history of stroke, TIA or hemiplegic/ basilar
migraine; history of CAD or coronary artery vasospasm; WPW syndrome
or other cardiac accessory conduction pathway disorders, uncontrolled
HTN, within 2 weeks of MAO-A inhibitors, severe hepatic impairment. Use
cautiously in patients with history of seizure disorder or lowered seizure
threshold, hepatic impairment. Pregnancy category C. Avoid breast feeding
for 8-12 hrs after administration. Should not be given intravenously; it may
cause coronary vasospasm and angina. Use when clear diagnosis of migraine
established; use carefully among elderly and patients with cardiovascular
problems.

Dosage schedule:

- Oral: 50 mg to 100 mg, as soon as possible after onset (patient not
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responding should not take second dose for the same attack); dose may be
repeated after not less than 2 hours if migraine recurs. Child and adolescent
under 18 years: not recommended. By SC injection: 6 mg as soon as possible
after onset (patients not responding should not take second dose for same
attack); dose may be repeated once after not less than 1 hour if migraine
recurs; maximum12 mg in 24 hours. Child and adolescent under 18 years:
not recommended.

- For cluster headache: 6mg SC with auto-injector; may repeat in > 1hr; not
to exceed 12mg SC/day

Adverse effects: Injection site reaction, paresthesia, dizziness, warm or hot

sensation, chest discomfort, jaw or neck tightness, diaphoresis, dysphagia,

sore throat, hypotension, bradycardia, tachycardia.

Drug and food interactions: Serotonin syndrome may occur when used

along with SSRIs or SNRIs. Cerebral SAH and stroke reported when used with

5HT, agonist

Patient information: May cause depression including dizziness, weakness or

drowsiness; caution when operating heavy machinery

7.3.2 Drugs for migraine prophylaxis

AMITRIPTYLINE
See under ‘Tricyclic antidepressants and related drugs’

FLUNARIZINE

Dosage form and strength: Tablets/Capsules: 5 mg, 10 mg

Indications: Migraine prophylaxix

Contraindications/Precautions:  in patients with depression, in the
acute phase of a stroke, and in patients with extrapyramidal symptoms
or Parkinson’s disease. May cause CNS depression and precipitate
depression. Galactorrhea may be See undern in some patients. Monitor for
extrapyramidal symptoms.

Dosage schedule: Oral, adult: 10-20 mg once daily; child: 5 mg once daily
Adverse effects: drowsiness, sedation, constipation, dry mouth, weight gain,
hypotension, flushing, extrapyramidal effects, depression in elderly patients
Drug and food interactions: Effects of alcohol and other sedating drugs, as
well as of antihypertensives, can be increased.

Patient information: Administer with water at bedtime.

LAMOTRIGINE
See under ‘Anticonvulsants’

METOPROLOL
See under ‘Drugs acting on CVS'

PROPRANOLOL
See under ‘Drugs acting on CVS'

SODIUM VALPROATE
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See under ‘Anticonvulsants’

TOPIRAMATE
See under ‘Anticonvulsants’

7.4 Drugs used for neuropathic pain

AMITRIPTYLINE
See under Tricyclic antidepressants’

CARBAMAZEPINE
See under ‘Anticonvulsants’

DULOXETINE
See under ‘SNRIs" under ‘Antidepressants’

GABAPENTINE
See under ‘Anticonvulsants’

LAMOTRIGINE
See under ‘Anticonvulsants’

OXCARBAZEPINE
See under ‘Anticonvulsants’

PREGABALIN

Dosage form and strength: Capsules: 25 mg, 50 mg, 75 mg, 100 mg, 150 mg,

200 mg, 225 mg, 300 mg; Oral solution: 20mg/ml oral solution

Indications: Peripheral and central neuropathic pain, ajunctive therapy for

focal seizures with or without secondary generalization, generalized anxiety

disorder.

Contraindications/Precautions: Hypersensitivity to pregabalin. Conditions

that may precipitate encephalopathy, severe congestive heart failure, renal

impairment. Avoid abrupt withdrawal (taper over at least 1 week).

Dosage schedule:

- Peripheral and central neuropathic pain, oral, adult: initially 150 mg daily
in 2-3 divided doses, then increased after 3-7 days, if necessary, to 300 mg
daily in 2-3 divided doses, again increased if necessary up to 600 mg daily
in 2-3 divided doses after 7 days;

- Adjunctive therapy for focal seizures with or without secondary
generalization, oral, adult: initially 25 mg twice daily, increased in steps of
50 mg daily, at 7 day intervals, to 300 mg daily in 2-3 divided doses for 7
days, then increased if necessary up to 600 mg daily in 2-3 divided doses;

- Generalized anxiety disorder, oral, adult: initially 150 mg daily in 2-3
divided doses, then increased in steps of 150 mg daily if required, dose to
be increased at 7 day intervals, increased if necessary up to 600 mg daily
in 2-3 divided doses.

Adverse effects: Vomiting, appetite changes, weight gain, flatulence,
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constipation, diplopia, blurred vision, visual disturbances, visual field
defects, confusion, dizziness, drowsiness, insomnia, irritability, euphoria,
impaired attention, impaired memory, disturbances in muscle control and
movement, malaise, dry mouth, oedema, paraesthesia, sexual dysfunction,
speech disorder, congestive heart failure, QT-interval prolongation, Stevens-
Johnson syndrome.

Drug and food interactions: Increased CNS depression if taken with alcohol.
Patient information: Medicine may cause sleepiness, weight gain and
dizziness.

TOPIRAMATE
See under ‘Anticonvulsants’

7.5 Drugs used to lower intracranial pressure

ACETAZOLAMIDE
See under ‘Diuretics’

MANNITOL
See under ‘Diuretics’

7.6 Opioid analgesics

BUPRENORPHINE

Dosage form and strength: Injection: 0.3mg/ml; sublingual tablet: 200 pg
Indications: Perioperative analgesia; Moderate to severe pain; withdrawing
opioid addicts; chronic non-malignant pain.
Contraindications/Precautions: Pregnancy category C. Drug overdose can
result coma and death so use the dose exactly as prescribed. Keep opioid
antagonist (naloxone) in hand while giving this drug.

Dosage schedule: IM/Slow IV injection: 300 to 600 pg every 6-8hrs; 3-6 pg/
kg every 6-8hrs for children >6mnths (Max. 9 pg/kg). Sublingual tablet: 200
to 400 pg every 8hrs; 100 pg every 6-8hrs for children >6yrs (16-25kg); 100-
200 pg every 6-8hrs for children >6yrs (25-37.5kg); 200-300 pg every 6-8hrs
for children >6yrs (37.5-50kg).

Adverse effects: See under in Morphine, less abuse potential than Morphine
Drug and food interactions: See under in Morphine

Patient information: Do not chew or swallow the sublingual tablet. Hold it
under the tongue until it dissolves. Warn about the possibility of dependence
if used beyond prescription.

CODEINE PHOSPHATE

Dosage form and strength: Tablet: 15mg; linctus: <3mg/5ml (pediatric)
Indications: Management of mild to moderate pain, headache; as an
antitussive (non-productive cough); unlabeled use: management of diarrhea,
opioid withdrawal.

Contraindications/Precautions: Hypersensitivity reaction, respiratory
depression, obstructive airway disease, acute asthma attack; where there is
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risk of paralytic ileus. Pregnancy Category C; renal and hepatic impairment;
head trauma; dependence; breastfeeding children<l year, BPH. Codeine
phosphate tablet should be protected from light

Dosage schedule: Mild to moderate pain: 30-60mg 3-4 times a day
Adverse effects: Constipation, sedation, confusion, hypotension, nausea/
vomiting; codeine is much less liable than morphine to produce tolerance,
dependence, euphoria, sedation or other adverse effects.

Drug and food interactions: MAO inhibitors (use cautiously)

Patient information: Take with food to minimize GI upset. Increase intake of
fluid and fiber rich food. May cause dependence and tolerance, so use only
as prescribed.

METHADONE HYDROCHLORIDE

Dosage form and strength: Methadone oral concentrate (10mg/ml)
Indications: Severe pain, adjunct in treatment of opioid dependence, cough
in terminal disease, unlabeled use: neonatal abstinence syndrome
Contraindications/Precautions: ~ Hypersensitivity, ~ known  alcohol
intolerance and concurrent MAO inhibitor therapy. Pregnancy category C.
Dosage schedule: Adjunct in treatment of opioid dependence, initially 10-
40mg daily, increased by up to 10mg daily (maximum weekly increase 30mg)
until no signs of withdrawal or intoxication, usual dose range: 60-120 mg
daily, not recommended to children

Adverse effects: See under morphine.

Drug and food interactions: Rifampicin and Phenytoin accelerate the
metabolism of Methadone and can precipitate withdrawal symptoms. MAO
inhibitors (may result in severe unpredictable reactions).

MORPHINE SULPHATE

Dosage form and strength: Injection: 10mg/ml (morphine hydrochloride
or morphine sulfate); Tablets: 10mg (morphine sulfate); Oral liquid: 10mg
(morphine hydrochloride or morphine sulfate)/5ml.

Indications: Severe pain, MI, acute pulmonary edema, adjunct during major
surgery and post-operative analgesia.

Contraindications/Precautions:  Respiratory insufficiency, bronchial
asthma, hypotension, undiagnosed acute abdominal pain, head injury.
Renal and hepatic impairment, elderly and debilitated, dependence,
hypothyroidism, convulsive disorders, breastfeeding, pregnancy category
C. Obtain baseline respiratory rate, rhythm and depth and size of pupils
before administering morphine. Bedside rails are advisable in patients under
morphine.

Dosage schedule: Acute pain by SC or IM injection: 10mg every 4 hours;
child up to 1 month: 150ug/kg, 1-12 month: 200ug/kg, 1-5 years: 2.5-5mg,
6-12 years: 5-10mg. By slow IV injection: %- % corresponding IM dose. M,
by slow IV injection: 2mg/min, 10mg followed by further 5-10mg if necessary.
Adverse effects: Classic triad of pinpoint pupil, respiratory depression, coma
in acute toxicity. Sedation, mental clouding, lethargy, constipation, blurring
of vision, urinary retention, idiosyncrasy and allergy, urticaria, itch, swelling
of lips, local reaction at the site of injection, apnoea in new born if morphine
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given to mother during labor.

Drug and food interactions: Patients receiving MOA inhibitors within
14days.

Patient information: Sustained release tablets should be taken at regular
intervals and not on an as-needed basis for episodic or breakthrough pain.
Sustained-release tablets should not be crushed.

PETHIDINE HYDROCHLORIDE (MEPERIDINE)

Dosage form and strength: Injection: 50mg/ml, Tablet: 50mg

Indications: Moderate to severe pain and for obstetric analgesia
Contraindications/Precautions: Acute or severe bronchial asthma in an
unmonitored setting or in absence of resuscitative equipments. Known or
suspected Gl obstruction, including paralytic ileus. May cause addiction,
abuse and misuse. May cause life threatening respiratory depression. May
increase ventricular rate through a vagolytic action, the drug should be
used with caution in patients with atrial flutter and other supraventricular
tachycardias.

Dosage schedule: PO: 50-150mg every 4 hours; child: 0.5-2mg/kg every 4
hours; SC or IM injection: 25-100mg, repeated after 4 hours; child by IM
injection, 0.5-2mg/kg; By slow 1V injection: 25-50mg repeated after 4 hours;
Obstetrical analgesia: IM/SC, 50-100mg repeated 1-3 hours later if necessary;
maximum 400mg in 24 hours.

Adverse effects: Similar to morphine but may cause more severe nausea
and hypotension then morphine. It produces same degree of respiratory
depression, euphoria and sedation as morphine in equianalgesic doses.
Drug and food interactions: With MAO-I, may cause a serious (possibly
fatal) reaction

TRAMADOL HYDROCHLORIDE

Dosage form and strength: Tablet: 50mg; Injection: 50mg/ml.

Indications: Moderate pain, as adjunct in chronic pain
Contraindications/Precautions: Hypersensitivity, opioid dependence.
Pregnancy category C. Do not confuse Tramadol with Toradol (Ketoralac).
Watch for constipation. Monitor patient for seizure.

Dosage schedule: Oral: 50 to100mg not more often than every 4 hours, total
of >400mg not usually required; by IM or IV injection (over 2-3 minutes) or
by IV infusion, 50-100mg every 4-6hrs.

Adverse effects: Seizures, dizziness, headache, somnolence, constipation,
nausea

Drug and food interactions: CNS depressants (increases risk of CNS
depression); B-Lactam antibiotics (increases risk of seizures)

Patient information: Tablets should be swallowed whole; do not crush, break
or chew. Change position slowly. Take plenty of fluids and fiber rich food.

7.7 Opioid antagonists

NALOXONE
Dosage form and strength: Injection: 400pg/ml (hydrochloride) in 1ml
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ampoule

Indications: Opioid overdose (coma and respiratory depression), neonatal
asphyxia (due to opioid use in labor), respiratory depression due to intra-
operative opioid use, diagnosis of opioid addiction.
Contraindication/Precautions: Physical dependence on opioids or
other situations where acute withdrawal syndrome may be precipitated,
cardiovascular disease.

Dosage schedule: Overdose of opioids: by IV; adult: 0.4-2mg repeated at
intervals of 2-3 mins to maximum of 10mg; child: 10pg/kg, a subsequent dose
of 100pg/kg if no response.

Adverse effects: Nausea, vomiting, sweating; withdrawal symptoms in
opioid abusers.

Drug and food interactions: Antagonizes the effects of opioid analgesics
Patient information: Watch for signs of opioid withdrawal.

NALTREXONE

Dosage form and strength: Tablet: 50 mg, Injection: 380 mg

Indications: Opioid dependence, alcohol dependence, herpetic neuralgia,
Crohn’s disease in children.

Contraindications/Precautions: Currently dependent on opioids; acute
hepatitis or liver failure. In hepatic or renal impairment, pregnancy and
breastfeeding. Opioid withdrawal precipitated abruptly by administration
of opioid antagonist to opioid dependent patient may be severe enough to
necessitate hospitalization. Risk of hepatotoxicity with increasing doses;
discontinue therapy if signs/symptoms of acute hepatitis develop.

Dosage schedule: For chronic opioid dependence, PO: 25mg initially, then
observation for 1 hr, then 50mg once daily starting on day 2; IM: 380mg in
gluteal muscle every 4 weeks for maintenance of abstinence.

Adverse effects: Injection site reaction (bruising, induration, nodules,
pain, pruritus, swelling, tenderness), nausea, vomiting, diarrhea, decreased
appetite, headache, insomnia, dizziness, URTI, anxiety, arthralgia.

Drug and food interactions: Similar to naloxone

Patient information: Patients should be opioid free for a minimum of 7-10
days before initial therapy. Do not use opioid while taking naltrexone. Be
aware of signs and symptoms of anxiety and depression; if these occur,
inform your doctor.

PENTAZOCINE

Dosage form and strength: Injection: 30mg/ml as lactate; Tablet: 25mg as
hydrochloride

Indications: Moderate to severe pain, preoperative or pre-anesthetic /
supplement to surgical anesthesia.

Contraindications/Precautions: Toxin-mediated diarrhea, Pseudomonas
enterocolitis, respiratory depression, MI. Use cautiously in acute asthma,
bradycardia, chronic respiratory disease, head injury. May produce acute
withdrawal symptoms in those who have been receiving opioids on regular
basis. Pentazocine injection should be protected from light.

Dosage schedule: Oral: 50mg every 3-4 hours preferably after food (range:
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25-100mg); child (6-12 years): 25mg. By SC, IM or IV injection: moderate
pain: 30mg; severe pain: 45-60mg every 3-4 hours; child (>1 year): by SC or
IM injection, up to 1mg/kg; by 1V injection up to 500ug/kg.

Adverse effects: Similar to morphine. Nausea, vomiting, dizziness, sweating,
hypertension, palpitation, tachycardia, pulmonary artery hypertension,
tolerance, dependence.

Drug and food interactions: Use with caution in patients receiving MAO
inhibitors (may result in unpredictable reactions with Pentazocine).

Patient information: Do not use beyond prescribed dose and time. Do not
consume alcohol while taking this drug.

7.8 Psychotropic drugs

7.8.1 Antidepressants/antianxiety

7.8.1.1 Noradrenergic and specific serotonergic (NaSSA)

MIRTAZAPINE

Dosage form and strength: Tablets: 15 mg, 30 mg

Indications: Major depression, PTSD (off label), insomnia (off label)
Contraindications/Precautions:  Hypersensitivity, ~concurrent ~ MAOI
therapy. Start slowly in hepatic and renal dysfunction and in elderly. Use
cautiously in patients with history of seizures, mania, hypomania, head
trauma, alcoholism, brain damage, prolonged QTc interval; Pregnancy
category C; avoid in lactation; Child and adolescent under 18yrs: not
recommended. Discontinue therapy if neutropenia/ agranulocytosis occur.
Dosage schedule: Depression, adult: 15 mg PO HS; may increase no more
frequently than every 1-2 wks, not to exceed 60 mg HS; geriatric: 7.5 mg per
day PO HS, increase by 7.5-15 mg per day, no more frequently than 1-2 wks,
not to exceed 45 mg per day. Insomnia: 15-45 mg PO HS.

Adverse effects: Somnolence, increased appetite, weight gain, xerostomia,
constipation, asthenia, weakness, dizziness, postural hypotension,
convulsions, tremor, abnormal dreams, rash, reversible agranulocytosis.
Drug and food interactions: May cause hypertension, seizure and death
when used with MAOI; do not use within 14 days of MAOI.

7.8.1.2 Norepinephrine dopamine reuptake inhibitors (NDRIs)

BUPROPION
See under ‘Drugs used in smoking cessation’

7.8.1.3 Selective Serotonin Reuptake Inhibitors (SSRIs)

ESCITALOPRAM

Dosage form and strength: Tablets: 5,10, 20 mg

Indications: Major depressive disorder, generalized anxiety disorder, OCD
(off label), insomnia (off Label), panic disorder.
Contraindications/Precautions: Hypersensitivity. Similar to fluoxetine,
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pregnancy category C

Dosage schedule: Adult, for major depression (10 mg PO everyday may
increase to 20 mg per day after 1 week); generalized anxiety disorder, OCD
(off label): 10 mg PO every day, may increase to 20 mg per week; maintain
at lowest effective dose and assess need of therapy periodically if extended
therapy required. Pediatric, major depression, < 12 yrs: safety and efficacy
not established; > 12 yrs : 10 mg PO daily; may increase dose after at least 3
wks, not to exceed 20 mg/day. Geriatric, major depression/GAD: 10 mg/day.
Adverse effects: Similar to Fluoxetine

Drug and food interactions: Similar to Fluoxetine

Patient information: Similar to Fluoxetine

FLUOXETINE
Dosage form and strength: Capsules: 10mg, 20mg
Indications: Major depression, OCD, bulimia nervosa and panic disorder
Contraindications/Precautions: manic phase, hypersensitivity and breast
feeding. Epilepsy, cardiac disease, diabetes, angle closure glaucoma,
children and adolescents; pregnancy category C. Monitor closely for
changes in behavior, clinical worsening and suicidal tendencies. Discontinue
if symptomatic hyponatremia occurs. Gradually decrease dose while
discontinuing.

Dosage schedule:

- Adult, for major depression, OCD: Initial 20 mg PO every day may consider
gradually increasing dose after several weeks by 20 mg/day, not to exceed
80 mg/day;

- Bulimia: 60 mg once daily, max 80mg once daily;

- Panic Disorder: initial 10 mg PO daily for first week then 20 mg PO daily,
may consider gradually increasing dose after several weeks, not to exceed
60 mg daily.

- Pediatric, Major Depression: >8 yrs: 10-20 mg PO daily initially, not to
exceed 20 mg daily; OCD: >7yrs: 10 mg PO daily, further increases may be
considered after several weeks.

- Geriatric, major depression: 10 mg PO daily, may gradually increase dose by
10-20 mg after several weeks as tolerated.

Adverse effects: Headache, nausea, insomnia, anorexia, anxiety, asthenia,

diarrhea, nervousness, somnolence, tremor, weakness, dizziness, sexual

dysfunction, postural hypotension, taste disturbances, ataxia, urinary
retention and frequency, serotonin syndrome

Drug and food interactions: Co-administration with MAO inhibitors may

cause serotonin syndrome (do not use within 14 days). Increased risk of

serotonin syndrome with SSRI, SNRI. Not to be used with linezolid, IV

methylene blue, pimozide.

Patient information: Therapeutic effect may takel-4 week, not to discontinue

abruptly. Avoid alcohol and other CNS depressants. Change position slowly

because orthostatic hypotension may occur. Take medicine in the morning to
reduce risk of insomnia. Take medicines with food to prevent gastrointestinal
upset.
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FLUVOXAMINE

Dosage form and strength: Tablets: 50mg, 100mg

Indications: Depression, OCD

Contraindications/Precautions: Hypersensitivity. Similar to fluoxetine;

Pregnancy category C; caution in breast feeding; <8yrs: safety and efficacy

not established.

Dosage schedule:

- Depression: initially 50-100 mg daily in the evening, increased gradually if
necessary to maximum 300 mg daily (over 150 mg in divided doses); usual
maintenance dose 100 mg daily; child and adolescent under 18 years: not
recommended.

- Obsessive-compulsive disorder: initially 50 mg in the evening, increased
gradually if necessary after some weeks to maximum 300 mg daily (over
150 mg in divided doses); usual maintenance dose: 100-300 mg daily. Child
over 8 years: initially 25 mg daily, increased if necessary in steps of 25 mg
every 4-7 days to maximum 200 mg daily (over 50 mg in divided doses).

Adverse effects: Similar to fluoxetine. Palpitation, tachycardia.

Drug and food interactions: Similar to fluoxetine

Patient information: Therapeutic effects may take 2-3 weeks, not to use with

CNS depressants, to increase bulk in diet if constipation occurs, especially in

geriatric patients.

PAROXETINE

Dosage form and strength: Tablets: 10mg, 12.5mg, 20mg, 25mg

Indications: Major depressive disorder, GAD, OCD, panic disorder, social

phobia, PTSD

Contraindications/Precautions: History of mania, hypersensitivity. Use

cautiously in patient with bipolar disorder, seizure, history of suicidal

thoughts, angle closure glaucoma, severe hepatic impairment, severe renal
impairment, children and adolescents. Pregnancy category D, use cautiously
during lactation.

Dosage schedule:

- Major depression, social anxiety disorder, post-traumatic disorder,
generalized anxiety disorder: usually 20 mg each morning (maximum: 50
mg; elderly: 40 mg); child and adolescent under 18 years: not recommended.

- Panic disorder: iitially 10 mg each morning, increased gradually in steps of
10 mg to usual dose of 40 mg daily (maximum: 60 mg daily; elderly: 40 mg
daily); child and adolescent under 18 years: not recommended.

Adverse effects: Nausea, insomnia, dry mouth, headache, asthenia,

constipation, diarrhea, dizziness, ejaculation disorder, tremor, extrapyramidal

reactions, palpitations, myalgia, sexual dysfunction, weight loss or gain,
serotonin syndrome.

Drug and food interactions: Similar to fluoxetine

Patient information: Similar to fluoxetine

SERTRALINE
Dosage form and strength: Tablets: 25mg, 50mg, 100mg
Indications: Major depressive disorder, OCD, panic disorder, PTSD, social
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anxiety disorder

Contraindications/Precautions: Hypersensitivity, history of mania. Similar
to fluoxetine. Pregnancy category C. Use cautiously during lactation, history
of mania.

Dosage schedule: Adults: major depression, OCD: initial 50mg PO every
day; may increase by 25mg at 1 week intervals; not to exceed 200mg every
day. Panic disorder, PTSD, social anxiety disorder: Initial 25mg PO every
day, may increase by 25mg at 1 week intervals, not to exceed 200mg every
day. Pediatric: <6 yrs: safety and efficacy not established; 6-12 yrs: 25 mg
PO daily initially; 12-17 yrs: 50mg PO daily initially, may increase by 50mg
daily at 1 week intervals to no more than 200mg daily; give HS if somnolence
experienced.

Adverse effects: See under fluoxetine

Drug and food interactions: See under fluoxetine

Patient information: See under fluoxetine

7.8.1.4 Serotonin Antagonists and reuptake Inhibitors (SARIs)

TRAZODONE HYDROCHLORIDE

Dosage form and strength: Tablets: 25mg, 50mg, 100mg

Indications: Depressive illness particularly when sedation is required,

anxiety

Contraindications/Precautions: Hypersensitivity, recovery period after M,

concurrent ECT. Similar to amitriptyline; pregnancy category C

Dosage schedule:

- Depression: initially 150mg (elderly 100mg) daily in divided doses after
food or as a single dose at bed time, may be increased to 300mg daily;
hospital patient: up to maximum 600 mg daily in divided doses; child: not
recommended.

- Anxiety: 75 mg daily, increasing if necessary to 300 mg daily; child: not
recommended.

Adverse effects: Similar to amitriptyline but fewer anticholinergic and

cardiovascular effects, rarely priapism.

Drug and food interactions: Similar to amitriptyline

Patient information: Discontinue if prolonged or inappropriate erection

occurs. Take medicine at bedtime to reduce day time sleepiness.

7.8.1.5 Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)

DULOXETINE

Dosage form and strength: Capsules and gastro-resistant capsules, as
duloxetine hydrochloride: 20mg, 30 mg, 40 mg, 60 mg

Indications: Major depressive disorder, generalized anxiety disorder,
diabetic neuropathy, moderate to severe stress urinary incontinence
Contraindications/Precautions: Breastfeeding women, hepatic impairment.
In patients with bleeding disorders, cardiac disease, hypertension (avoid
if uncontrolled); in patients with history of mania, seizures, raised intra-
ocular pressure, susceptibility to angle-closure glaucoma, renal impairment;
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pregnancy, elderly. Dose should be reduced over at least 1-2 weeks and not

stopped abruptly

Dosage schedule:

- Major depressive disorder, adult: 60 mg once daily; Generalized anxiety
disorder, adult: Initially 30 mg once daily, increased if necessary to 60 mg
once daily; maximum 120 mg per day;

- Diabetic neuropathy, adult: 60 mg once daily, discontinue if inadequate
response after 2 months; review treatment at least every 3 months,
maximum dose to be given in divided doses; maximum 120 mg per day;

- Moderate to severe stress urinary incontinence, adult (female): 40 mg
twice daily, patient should be assessed for benefit and tolerability after 2-4
weeks, alternatively initially 20 mg twice daily for 2 weeks, this can minimize
side effects, then increased to 40 mg twice daily, the patient should be
assessed for benefit and tolerability after 2-4 weeks.

Adverse effects: Abdominal pain, anorexia, nausea, vomiting, constipation

or diarrhoea, weight changes, flatulence, dry mouth, dyspepsia. Abnormal

dreams, insomnia, anxiety, palpitation, sweating, tremor, dizziness,
drowsiness, fatigue, headache, hot flush, paraesthesia, sexual dysfunction,
visual disturbances, hypersensitivity reactions.

Drug and food interactions: Caution with concomitant use of drugs that

increase risk of bleeding.

Patient information: It may increase suicidal thinking and behavior.

VENLAFAXINE

Dosage form and strength: Tablets and modified-release tablets, as

venlafaxine hydrochloride: 37.5 mg, 75 mg, 150 mg

Indications: Major depression, generalized anxiety disorder, social anxiety

disorder

Contraindications/Precautions: Conditions associated with high risk of

cardiac arrhythmia, uncontrolled hypertension. Diabetes, heart disease

(monitor blood pressure), history of bleeding disorders, history of epilepsy,

history or family history of mania, susceptibility to angle-closure glaucoma,

pregnancy (C), breastfeeding, renal impairment, hepatic impairment.

Associated with a higher risk of withdrawal effects compared with other

antidepressants, so, dose should be reduced over several weeks. Gastro-

intestinal disturbances, headache, anxiety, dizziness, paraesthesia, tremor,
sleep disturbances, and sweating are most common features of withdrawal if
treatment stopped abruptly or if dose reduced markedly.

Dosage schedule:

- Major depression, oral dose in adult: Initially 75 mg daily in 2 divided
doses, then increased if necessary up to 375 mg daily, dose to be increased
if necessary at intervals of at least 2 weeks, faster dose titration may be
necessary in some patients; maximum 375 mg per day.

- Generalized anxiety disorder, social anxiety disorder: oral dose in adults: 75
mg once daily, increased if necessary up to 225 mg once daily, dose to be
increased at intervals of at least 2 weeks; maximum 225 mg per day.

Adverse effects: Abnormal dreams, insomnia, anxiety, nervousness,

palpitation, sweating, tremor, confusion, dizziness, drowsiness, paraesthesia,
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sensory disturbances, asthenia, hypertonia, dependence, headache,
hypertension. Anorexia, vomiting, weight changes, constipation. Changes
in serum cholesterol, difficulty with micturition, dry mouth, menstrual
disturbances, mydriasis, sexual dysfunction, vasodilatation, visual
disturbances, yawning.

Drug and food interactions: Concomitant use of drugs that increase risk
of bleeding.

Patient information: May affect performance of skilled tasks (e.g. driving).

7.8.1.6 Tricyclic antidepressants and related drugs

AMITRIPTYLINE

Dosage form and strength: Tablets: 10 mg, 25 mg, 75 mg

Indications: Depressive illness, nocturnal enuresis
Contraindications/Precautions: Angle closure glaucoma, known history
of QTc prolongation, recent MI, heart failure, manic phase and severe liver
disease. Cardiovascular diseases, prostatic hyperplasia, history of seizure,
safety not established in children less than 12 yrs, pregnancy category C.
Increased risk of suicidal thinking and behavior especially in children,
adolescents and young adults (24 yrs), so patient should be monitored
closely for changes in behavior. Avoid concurrent use with MAOI (discontinue
2 week before starting amitriptyline). Fluoxetine should be stopped 5 weeks
before starting amitriptyline.

Dosage schedule: Depression: adult: 75 mg PO (elderly and adolescent: 25-75
mg) daily in divided doses or as a single dose at bed time, increase gradually
as necessary to maximum 150-200 mg; child <16 years: not recommended.
Adverse effects: Suicidal thoughts, lethargy, sedation, blurred vision, dry
eyes, dry mouth, constipation, urinary retention, arrhythmia, hypotension,
possibilities of extrapyramidal symptoms and Neuroleptic Malignant
Syndrome.

Drug and food interactions: May cause hypotension, tachycardia and
potentially fatal reactions when used with MAOI. Concurrent use with SSRI
may result in toxicity and should be avoided. Concurrent use with clonidine
may result in hypotensive crisis and should be avoided. Not to be used with
linezolid and IV methylene blue.

Patient information: Take medicine at bedtime to reduce day time sleepiness.
Consult your physician in case of features like salivation, rigidity, tremor,
unusual movements of body parts (features of EPS). Increase fluid and fibers
in diet to avoid constipation. Raise slowly from bed.

CLOMIPRAMINE

Dosage form and strength: Tablet 10mg, 25mg, 50mg

Indications: Depression, OCD

Contraindications/Precautions: BPH, urinary retention, Gl retention,
hyperthyroidism, seizure disorder, brain tumor, respiratory impairment.
Safety not established in children.

Dosage schedule: Depression: initial 10 mg daily, increase gradually as
necessary to 30-50 mg daily in divided doses or single dose HS; max. 250
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mg daily; elderly: initially 10 mg daily increase carefully over approximately
10 days to 30-75 mg daily; child: not recommended. OCD: 25 mg PO initially
gradually increase to 100 mg per day (divided with meals) over two weeks
then, may increase further to 250 mg per day maximum; may be given as
single daily dose HS once tolerated; child: not recommended.

Adverse effects: Xerostomia, headache, constipation, ejaculation failure,
impotence, fatigue, nausea, wt. gain, hepatotoxicity, anti-cholinergic effects
Drug and food interactions: See under Amitriptyline

Patient information: See under Amitriptyline

DOSULEPIN (DOTHIEPIN)

Dosage form and strength: Tablet: 75 mg; capsule 25 mg

Indications: Depressive illness (particularly where sedation is required)
Contraindications/Precautions: Acute porphyrias, during the manic phase
of bipolar disorder, arrhythmias, heart block, immediate recovery period after
myocardial infarction. Cardiovascular disease, chronic constipation, diabetes,
epilepsy, history of bipolar disorder, history of psychosis, hyperthyroidism
(risk of arrhythmias), increased intra-ocular pressure, patients with a
significant risk of suicide, phaeochromocytoma (risk of arrhythmias),
prostatic hypertrophy, susceptibility to angle-closure glaucoma, urinary
retention, pregnancy, hepatic impairment.Should be withdrawn gradually
and not abruptly.

Dosage schedule: Oral, adult: initially 75 mg daily in divided doses or once
daily (at bedtime), increased if necessary to 150 mg daily gradually; up to 225
mg daily in some circumstances (e.g. hospital use); elderly: initially 50-75
mg daily in divided doses or once daily (at bedtime), increased gradually if
necessary to 75-150 mg daily; up to 225 mg daily in some circumstances (e.g.
hospital use)

Adverse effects: Dysarthria, extrapyramidal symptoms, paralytic ileus,
tremor, anxiety, confusion, increased intraocular pressure, sleep disturbances.
Patient information: Drowsiness may affect the performance of skilled tasks
(e.g. driving). Effects of alcohol enhanced.

IMIPRAMINE

Dosage form and strength: Tablet 25 mg and 75 mg

Indications: Depression, nocturnal enuresis

Contraindications/Precautions: Hypersensitivity, acute recovery of post-

M, angle closure glaucoma, known history of QTc prolongation. Pre-existing

cardiovascular disease, seizure disorder, BEP, urinary and Gl retention,

hyperthyroidism, brain tumor and respiratory impairment. Safety not
established in children <6 yrs.

Dosage schedule:

- Depression: initially up to 75 mg daily in divided doses, increase gradually to
150-200 mg (up to 300 mgin hospital patient); up to 150 mg may be given in
single dose at bedtime; Elderly: initial 10 mg, increase gradually up to 30-50
mg daily; Child: Not recommended.

- Nocturnal enuresis child: 7 yrs: 25 mg HS; 8-11 yrs: 25-50 mg HS; >11 yrs:
50-75 mg HS. Maximum period of treatment (including gradual withdrawal)



Drugs used in Neurological & Psychiatric Disorders 189
3 months.

Adverse effects: Seizures, dizziness, somnolence, pseudomembranous

colitis, diarrhea, nausea, vomiting, allergic reactions including anaphylaxis.

Drug and food interactions: Similar to Amitriptyline

Patient information: Do not discontinue abruptly after prolonged high

dosage. Similar to Amitriptyline.

NORTRYPTYLINE

Dosage form and strength: Tablet 25mg

Indications: Depression, nocturnal enuresis
Contraindications/Precautions: Acute recovery phase following MI,
angle closure glaucoma, alcohol intolerance. Use cautiously in pre-existing
cardiovascular disease, history of seizures, asthma, history of prolong QTc
interval; pregnancy category D

Dosage schedule: Adult, oral: 30-50mg (elderly 30mg) daily in single or
divided doses, increased gradually as necessary to maximum 100mg daily.
Nocturnal enuresis, child 7 yrs: 10mg; 8-11 yrs: 10-20mg; >11 yrs: 25-35mg at
night; maximum period of treatment including withdrawal: 3 months.
Adverse effects: See under amitriptyline but less sedating

Drug and food interactions: See under amitriptyline

7.8.2 Antipsychotics
7.8.2.1 First generation

CHLORPROMAZINE

Dosage form and strength: Tablet: 25mg, 50mg, 100mg and 200mg
Indications: Schizophrenia and other psychosis, mania, violent or
dangerously impulsive behavior, intractable hiccup.
Contraindications/Precautions: Hypersensitivity, cross-sensitivity with
other phenothiazines may occur, angle-closure glaucoma, liver impairment,
concurrent pimozide use, lactation. Use cautiously in DM, CNS tumors,
epilepsy, respiratory distress, prostatic hyperplasia. Monitor for the
development of neuroleptic malignant syndrome (fever, respiratory distress,
tachycardia, convulsions, hyper/hypotension, pallor, tiredness, muscle
stiffness, loss of bladder control).

Dosage schedule: Oral for schizophrenia and other psychoses, mania,
short term adjunctive treatment of severe anxiety, psychomotor agitation,
excitement, and violent or dangerously impulsive behavior: initially 25 mg
3 times daily (or 75 mg at night) adjusted according to response, to usual
maintenance dose of 75-300 mg daily (up to 1 g daily may be required in
psychoses); child 1-5 years: 0.5 mg/kg every 4-6 hours (maximum 40 mg
daily); 6-12 years: one third to half adult dose (maximum 75 mg daily); elderly,
(or debilitated) one third to half adult dose. Intractable hiccup: 25-50 mg 3-4
times daily.

Adverse effects: Sedation, extra-pyramidal symptoms, blurred vision,
dry eyes, constipation, dry mouth, anorexia, hepatitis, urinary retention,
photosensitivity, rashes, allergic reactions, hypotension, tachycardia,
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hyperthermia, galactorrhoea, amenorrhea, agranulocytosis, leukopenia.
Patient information: Medication may cause drowsiness; caution patients to
avoid driving or other activities requiring alertness. Protect skin from sunlight.
Do not take antacids 2 hours before or after taking this drug. Maintain oral
hygiene. Inform doctor in case of fever, rashes, change in color of urine and
stool.

FLUPHENAZINE DECANOATE

Dosage form and strength: Injection: 25mg/ml in sesame oil (IM use only;
should be protected from light)

Indications: Acute and chronic psychosis, schizophrenia, mania.
Contraindications/Precautions: Hypersensitivity, cross-sensitivity with
other phenothiazines, liver disease; Safety is not established in children < 6
months of age. Lactation: not recommended; pregnancy: use only if potential
benefits justifies potential risk to fetus, seizure disorder.

Dosage schedule: Maintenance in schizophrenia and other psychoses: by
deep IM injection, into the gluteal muscle, test dose 12.5 mg (6.25 mg in
elderly) then after 4-7 days 12.5-100 mg repeated at intervals of 14-35 days,
adjusted according to response; Child: not recommended.

Adverse effects: see under chlorpromazine

Drug and food interactions: Concurrent use with anti-arrhythmics, pimozide,
erythromycin, clarithromycin, fluoroquinolones and TCAs increases the risk
of arrhythmias. Additive hypotension with antihypertensives. Additive CNS
depression with other CNS depressants

Patient information: see under chlorpromazine

HALOPERIDOL

Dosage form and strength: Injection: 5 mg per ml; oral solution: 2 mg per ml;

Tablets: 1.5 mg, 5 mg, 10 mg and 20 mg.

Indications: Acute and chronic psychotic disorder including schizophrenia,

drug induced psychosis; delirium; schizophrenic patient who require long

term parenteral (IM) antipsychotic therapy; management of aggression
and violence; considered 2™ line treatment after failure with atypical
antipsychotic therapy.

Contraindications/Precautions: Hypersensitivity, liver/CVS disease, angle-

closure glaucoma. Pregnancy (safety not established), seizure disorder. Same

as chlorpromazine.

Dosage schedule:

- Oral for schizophrenia and other psychoses, mania, short term adjunctive
management of psychomotor agitation, excitement and violent or
dangerously impulsive behavior: initially 1.5-3 mg (3-5 mg in severely
affected or resistant patients), 2-3 times daily; in resistant schizophrenia
up to 30 mg daily may be needed; adjusted according to response to
lowest effective maintenance dose (as low as 5- 10 mg daily). Elderly (or
debilitated): initially half adult dose; child: initially 25-50 micrograms/kg
daily to a maximum of 10 mg. Short-term adjunctive management of severe
anxiety: adults 500 micrograms twice daily.

- Intractable hiccups: 1.5 mg 3 times daily adjusted according to response;



Drugs used in Neurological & Psychiatric Disorders 191
child: not recommended. By IM or IV injection: 2-10 mg, subsequent doses
being given every 4-8 hours according to response to a maximum 18 mg
daily; severely disturbed patients may require initial dose of up to 18 mg;
child: not recommended.

Adverse effects: Seizures, extra-pyramidal symptoms, confusion, drowsiness,
restlessness, tardive dyskinesia, blurred vision, dry eyes, dry mouth, anorexia,
hepatitis, respiratory depression, hypotension, tachycardia, hyperpyrexia,
constipation, urinary retention, impotence, photosensitivity, hypersensitivity,
rashes, agranulocytosis, anaemia, leucopenia, amenorrhoea, galactorrhoea,
gynaeomastia, neuroleptic malignant syndrome.

Drug and food interactions: Hypotension with antihypertensives, nitrates or

alcohol. Increase CNS depression with other CNS depressants. Increase anti-

cholinergic effects with drugs having anti-cholinergic properties including
anti-histamines, anti-depressants, atropine, phenothiazines, quinidine,
disopyramide.

Patient information: Advise patient not to take thioridazine within two hrs of

antacids/ antidiarrhoeal medications.

TRIFLUOPERAZINE

Dosage form and strength: Tablets: 5mg, 10mg

Indications: Psychoses like schizophrenia, schizo-affective disorders, short
term anxiety disorder

Contraindications/Precautions: Hypersensitivity, CNS depression like
coma, parkinsonism, epilepsy, angle closure glaucoma, bone marrow failure
(blood dyscrasias), severe liver and cardiac diseases. Pregnancy and lactation
only when benefits overweigh the risks. Should be used in low doses in elderly
and children. Monitor weight and BMI regularly, monitor for development of
NMS.

Dosage schedule: Adult: start with 5 mg twice daily and increase by 5 mg
after 1week, then after interval of 3 days, to a maximum of 20-40 mg/day (40
mg/day only in severe cases); child: 5 mg/day in divided doses.

Adverse effects: CNS depression, extrapyramidal symptoms like dystonia,
akathisia is marked, anticholinergic symptoms like urinary retention and
constipation, photosensitivity, a- blocking properties can cause hypotension
and dizziness.

Drug and food interactions: Antacids decrease absorption. Additive
hypotension with ingestion of alcohol and antihypertensives. May cause
dizziness, so drive cautiously.

Patient information: Can be taken with food, milk or water to minimize gastric
irritation. Do not skip or double the dose. Use sunscreen for photosensitivity.
Increase fluids and fibers in diet to avoid constipation. Rinse mouth
frequently to avoid dry mouth.

7.8.2.2 Second generation
AMISULPRIDE

Dosage form and strength: Tablet: 50 mg, 100 mg, 200 mg, 400 mg; Oral
solution 100 mg/ml
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Indications: Acute psychotic episode in schizophrenia, schizophrenia with

predominantly negative symptoms.

Contraindications/Precautions: CNS depression, comatose states,

phaeochromocytoma, pre-pubertal children, prolactin dependent tumours.

Cautious use in pregnant or breastfeeding women, in patients with renal

impairment.

Dosage schedule:

- Acute psychotic episode in schizophrenia, oral, adult: 400-800 mg daily in
2 divided doses, adjusted according to response; maximum 1.2 g per day.

- Schizophrenia with predominantly negative symptoms, oral, adult: 50-300
mg daily.

Adverse effect: Anxiety, bradycardia.

ARIPIPRAZOLE

Dosage form and strength: Tablets: 5 mg, 10 mg, 15 mg, 30 mg; orodispersible

tablets: 10 mg, 15 mg; oral solution: 1 mg/ml; solution for injection: 7.5 mg/ml;

powder and solvent for suspension for injection: 400 mg.

Indications: Acute episode of schizophrenia, maintenance in schizophrenia,

treatment and recurrence prevention of mania.

Contraindications/Precautions: CNS depression, comatose state,

phaeochromocytoma, IM preparation not to be used in children.

Cerebrovascular  disease, elderly (reduce initial dose), pregnancy,

breastfeeding, hepatic impairment.

Dosage schedule:

- Maintenance in schizophrenia: in patients stabilized with oral aripiprazole,
initially by IM injection, adult: 400 mg every 1 month, to be injected into the
gluteal muscle, minimum of 26 days between injections;

- Schizophrenia: initially oral, adult: 10-15 mg once daily (max. per dose 30
mg once daily);

- Treatment and recurrence prevention of mania: oral, adult: 15 mg once
daily, increased if necessary up to 30 mg once daily;

- Control of agitation and disturbed behaviour in schizophrenia: IM, adult:
initially 5.25-15 mg for 1 dose, alternatively usual dose 9.75 mg for 1 dose,
followed by 5.25-15 mg after 2 hours if required, maximum 3 injections daily,
maximum daily combined oral and parenteral dose 30 mg.

Adverse effects: Anxiety, hypersalivation, malaise, oropharyngeal/laryngo-

spasm and dysphagia, dizziness, drowsiness, constipation, headache,

insomnia, weight gain, rarely depression and dry mouth. With intramuscular
use erythema, nodules, pain at injection site, swelling.

Patient information: Orodispersible tablets should be placed on the tongue

and allowed to dissolve, or be dispersed in water and swallowed.

CLOZAPINE

Dosage form and strength: Tablet: 25mg and 100mg

Indications: Schizophrenia unresponsive/intolerant to standard therapy
with other anti-psychotics (refractory cases), to reduce recurrent suicidal
behavior in schizophrenic patient.

Contraindications/Precautions: Hypersensitivity, bone marrow depression,
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severe CNS depression, epilepsy, granulocytopenia; lactation: safety not
established. Use cautiously in malnourished patients or patients with
cardiovascular, hepatic, renal diseases, diabetes and seizure disorder;
children <16yrs (safety not established). Monitor patients’ mental status
(orientation, mood, behavior) before and periodically during therapy. Assess
fasting blood glucose and cholesterol levels initially and throughout therapy.
Monitor weight and BMI regularly. Monitor CBC before initiating therapy and
regularly thereafter. Monitor for signs of myocarditis (unexplained fatigue,
dyspnea, tachypnea, fever, chest pain, palpitation, ECG changes and/or
tachycardia during 1* month of therapy). If these occur, clozapine should
be discontinued. Clozapine lowers the seizure threshold. Institute seizure
precaution for patients with history of seizure disorder.

Dosage schedule: Schizophrenia, adult over 16 years: 12.5 mg once or twice
(elderly 12.5 mg once) on first day then 25-50 mg (elderly 25-37.5 mg) on
second day then increased gradually (if well tolerated) by 25-50 mg (in
elderly: maximum 25 mg) daily over 14-21 days up to 300 mg daily in divided
doses.

Adverse effects: Neuroleptic malignant syndrome, seizures, dizziness,
sedation, visual disturbances, hypotension, tachycardia, hypertension,
hyperglycemia, constipation, nausea, vomiting, weight gain, rash,
agranulocytosis, leukopenia, fever, extra-pyramidal symptoms (less
frequently than other typical neuroleptics).

Drug and food interactions: Use with lithium increases the risk of adverse
CNS reactions including seizures. Phenytoin, nicotine and rifampin decrease
levels and hence decrease efficacy. Caffeine containing herbs (cola, nut, tea,
coffee) increases serum levels and side effects.

Patient information: Inform patient that cigarette smoking can decrease
clozapine levels increasing the risk for relapse. Caution patient to avoid
driving or other activities requiring alertness. Instruct patient to notify health
care professional promptly if unexplained fatigue, dyspnea, tachypnea, chest
pain, palpitation, sore throat, fever, lethargy, weakness, malaise or flu like
symptoms occur or if pregnancy is planned or suspected.

OLANZAPINE

Dosage form and strength: Tablets: 2.5mg, 5mg, 7.5mg, 10mg, 15mg, 20mg
Indications: Schizophrenia, mania (used alone or along with lithium or
valproate), treatment resistant depression (with fluoxetine).
Contraindications/Precautions: Hypersensitivity, angle-closure glaucoma,
acute M, severe hypotension or bradycardia and breastfeeding (lactation:
safety not established; pregnancy category C). Should be used with caution
in DM, prostatic hypertrophy, hepatic, renal impairment and pregnancy.
Dosage schedule: adult over 18 years: 5-20 mg daily (adjust as required)
Adverse effects: Neuroleptic malignant syndrome, seizures, suicidal thoughts,
agitation, dizziness, headache, restlessness, sedation, weakness, amblyopia,
rhinitis, cough, dyspnea, hypotension, tachycardia, constipation, dry mouth,
increased appetite and weight gain, decreased libido, urinary incontinence,
leucopenia, neutropenia, photosensitivity, amenorrhoea, galactorrhoea,
gynecomastia, hyperglycemia, goiter, dyslipidemia, hypertonia, joint pain,
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tremor.

Drug and food interactions: Effect decreased by concurrent carbamazepine,
omeprazole or rifampin. Increased hypotensive effect with anti-hypertensives.
Increased CNS depression with alcohol or other CNS depressions.
Antagonizes the effects of levodopa and other dopamine agonist. Nicotine
can decrease its levels.

Patient information: Caution to avoid driving or other activities requiring
alertness. Change position slowly to avoid orthostatic hypotension. Caution
patient to avoid taking alcohol. Notify if pregnancy is planned. Calorie
controlled diet, inform excessive weight gain.

QUETIAPINE

Dosage form and strength: Tablets: 25 mg, 100 mg, 150 mg, 200 mg, 300

mg; Modified-release tablets: 50 mg, 150 mg, 200 mg, 300 mg, 400 mg

Indications: Schizophrenia, treatment and prevention of mania/depression

in bipolar disorder, adjunctive treatment of major depression.

Contraindications/Precautions: ~ Avoid in  breastfeeding women.

Cerebrovascular disease, elderly, patients at risk of aspiration pneumonia,

treatment of depression in patients under 25 years (increased risk of suicide);

caution in pregnancy and hepatic impairment.

Dosage schedule:

- Schizophrenia, oral immediate release tablets, adults: 25 mg twice daily for
day 1, then 50 mg twice daily for day 2, then 100 mg twice daily for day 3,
then 150 mg twice daily for day 4, then, adjusted according to response,
usual dose 300-450 mg daily in 2 divided doses, rate of dose titration may
need to be slower and the daily dose lower in elderly patients; maximum
750 mg per day; oral modified-release medicines, adult: 300 mg once daily
for day 1, then 600 mg once daily for day 2, then, adjusted according to
response, usual dose 600 mg once daily, maximum dose under specialist
supervision; maximum 800 mg per day; elderly: Initially 50 mg once daily,
adjusted according to response. Adjusted in steps of 50 mg daily.

- Treatment of mania in bipolar disorder, oral immediate release tablets,
adult: 50 mg twice daily for day 1, then 100 mg twice daily for day 2, then 150
mg twice daily for day 3, then 200 mg twice daily for day 4, then adjusted
in steps of up to 200 mg daily, adjusted according to response, usual dose
400-800 mg daily in 2 divided doses, the rate of dose titration may need to
be slower and the daily dose lower in elderly patients; maximum 800 mg per
day. Using modified-release tablets, adult: 300 mg once daily for day 1, then
600 mg once daily for day 2, then, adjusted according to response, usual
dose 400-800 mg once daily; elderly: Initially 50 mg once daily, adjusted
according to response, adjusted in steps of 50 mg daily;

- Treatment of depression in bipolar disorder, oral immediate-release
medicines, adult: 50 mg once daily for day 1, dose to be taken at bedtime,
then 100 mg once daily for day 2, then 200 mg once daily for day 3, then
300 mg once daily for day 4, then, adjusted according to response; usual
dose 300 mg once daily, the rate of dose titration may need to be slower
and the daily dose lower in elderly patients; maximum 600 mg per day;
using oral modified-release medicines, adult: 50 mg once daily for day 1,
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dose to be taken at bedtime, then 100 mg once daily for day 2, then 200
mg once daily for day 3, then 300 mg once daily for day 4, then, adjusted
according to response; usual dose 300 mg once daily; maximum 600 mg
per day;

- Prevention of mania and depression in bipolar disorder, oral immediate-
release medicines, adult: Continue at the dose effective for treatment of
bipolar disorder and adjust to lowest effective dose; usual dose 300-800
mg daily in 2 divided doses; using modified-release medicines, adult:
Continue at the dose effective for treatment of bipolar disorder and adjust
to lowest effective dose; usual dose 300-800 mg once daily;

- Adjunctive treatment of major depression, oral modified-release medicines,
adult: 50 mg once daily for 2 days, dose to be taken at bedtime, then 150
mg once daily for 2 days, then, adjusted according to response, usual dose
150-300 mg once daily; Elderly: Initially 50 mg once daily for 3 days, then
increased if necessary to 100 mg once daily for 4 days, then adjusted in
steps of 50 mg, adjusted according to response, usual dose 50-300 mg once
daily, dose of 300 mg should not be reached before day 22 of treatment.

Adverse effects: Asthenia, dysarthria, irritability, sleep disorders, suicidal

behaviour (particularly on initiation), increased appetite, dyslipidemia,

peripheral oedema, SJS/TEN.

RISPERIDONE

Dosage form and strength: Tablet: img, 2mg, 3mg, 4mg

Indications: Acute and chronic schizophrenia (in adults and adolescent),
mania

Contraindications/Precautions: Hypersensitivity and breast-feeding. Use
with caution in pregnancy, hepatic and renal impairment and patients at risk
of aspiration; Children: safety not established. Same as olanzapine. Monitor
for EPS. May cause increase serum prolactin level. Monitor CBC during initial
months of therapy.

Dosage schedule: Psychosis: 2 mgin 1-2 divided doses on first day then 4 mg
in 1-2 divided doses on second day; usual dose range 4-6 mg daily; elderly (or
in hepatic or renal impairment) initially 500 micrograms twice daily increased
in steps of 500 micrograms twice daily to 1-2 mg twice daily; child under 15
years: not recommended.

Adverse effects: Weight gain, hyperprolactinemia (menstrual disturbances,
gynaecomastia),  priapism, cerebrovascular accidents, tachycardia,
neutropenia, thrombocytopenia, sedation, neuroleptic malignant syndrome,
suicidal thoughts, pharyngitis, rhinitis, cough.

Drug and food interactions: Decreases anti-parkinsonism effects of
levodopa and carbidopa. Clozapine increases the effects of risperidone.
Patient information: See under olanzapine. Advice patient and family to notify
health care professional if thoughts of suicide, depression and anxiety, or if
sore throat, fever, unusual bleeding, bruising, rashes, tremors and symptoms
of hyperglycemia occur.
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7.8.3 Drugs used for Attention Deficit Hyperactivity Disorder (ADHD)

ATOMOXETINE

Dosage form and strength: Capsule: 10 mg, 18 mg, 25 mg, 40 mg, 60 mg, 80
mg, 100 mg; as hydrochloride

Indications: Attention deficit hyperactivity disorder
Contraindications/Precautions: Pheochromocytoma, severe
cardiovascular/cerebrovascular - disease. ~Cardiovascular/cerebrovascular
disease, QT-interval prolongation, hypertension, tachycardia, structural
cardiac abnormalities, aggressive behavior, emotional liability, history
of seizures, mania, psychosis, susceptibility to angle-closure glaucoma,
pregnancy, breastfeeding, hepatic impairment. Takers should be informed
about the risk and told to report clinical worsening, suicidal thoughts or
behaviour, irritability, agitation, or depression.

Dosage schedule: Child 6-17 years (>70 kg): initially 40 mg daily for 7 days,
increased according to response; maintenance 80 mg daily, total daily dose
given either as a single dose in the morning or in 2 divided doses with last
dose no later than early evening; maximum 120 mg per day; child 6-17 years
(<70 kg): initially 500 micrograms/kg daily for 7 days, increased according
to response; maintenance 1.2 mg/kg daily, total daily dose may be given
either as a single dose in the morning or in 2 divided doses with last dose
no later than early evening, high daily doses to be given under the direction
of a specialist; maximum 1.8 mg/kg per day; maximum 120 mg per day; adult
(<70 kg): initially 500 ug/kg daily for 7 days, dose is increased according to
response; maintenance 1.2 mg/kg daily, total daily dose may be given either
as a single dose in the morning or in 2 divided doses with last dose no later
than early evening, high daily doses to be given under the direction of a
specialist; maximum 1.8 mg/kg per day; maximum 120 mg per day; adult (>70
kg): initially 40 mg daily for 7 days, dose is increased according to response;
maintenance 80-100 mg daily, total daily dose may be given either as a
single dose in the morning or in 2 divided doses with last dose no later than
early evening, high daily doses to be given under the direction of a specialist;
maximum 120 mg per day

Adverse effects: Abdominal pain, dyspepsia, anorexia, nausea, vomiting,
flatulence, constipation, anxiety, depression, irritability, sweating,
tachycardia, palpitations, tremor, sleep disturbances, dizziness, drowsiness,
paraesthesia, lethargy, dermatitis, dry mouth, flushing, headache, increased
blood pressure, mydriasis, prostatitis, rash, sexual dysfunction, taste
disturbances, urinary dysfunction.

Drug and food interactions: Avoid concomitant use of drugs that prolong
QT interval.

BUPROPION
See under ‘Drugs used in smoking cessation’
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7.8.4 Drugs used for dementia

DONEPEZIL HYDROCHLORIDE

Dosage form and strength: Tablets: 5 mg, 10 mg; orodispersible tablet: 5 mg,
10 mg; oral solution: Tmg/ml oral

Indications: Mild to moderate dementia in Alzheimer's disease
Contraindications/Precautions:  Hypersensitivity to donepezil and
piperidine derivatives. Asthma, chronic obstructive pulmonary disease, sick
sinus syndrome, supraventricular conduction abnormalities, susceptibility
to peptic ulcers, hepatic impairment. Can cause unwanted dose related
cholinergic effects and should be started at a low dose and the dose increased
according to response and tolerability.

Dosage schedule: Mild to moderate dementia in Alzheimer’s disease, oral,
adult: initially 5 mg once daily for one month, then increased if necessary up
to 10 mg daily

Adverse effects: Anorexia, nausea, vomiting, diarrhoea, urinary incontinence,
abnormal dreams, agitation, headache, insomnia, dizziness, hallucinations,
fatigue, muscle cramps, syncope, pruritus, rash, peptic ulcers, seizures

Drug and food interactions: Increased risk of neuroleptic malignant
syndrome with concomitant antipsychotic treatment

Patient information: Doses to be given at bedtime

MEMANTINE HYDROCHLORIDE

Dosage form and strength: Tablets: 5 mg, 10 mg, 15 mg, 20 mg; oral solution:
10mg/ml

Indications: Moderate to severe dementia in Alzheimer’s disease
Contraindications/Precautions: Severe hepatic/renal impairment. History
of convulsions, renal impairment. Discontinue use if signs of hypersensitivity.
Use cautiously in patients with cardiovascular diseases, hepatic and renal
impairment.

Dosage schedule: Oral, adult: initially 5 mg once daily, increased in steps of
5 mg at weekly intervals; maximum 20 mg per day

Adverse effects: Constipation, dizziness, drowsiness, dyspnea, headache,
hypertension, depression, psychosis, pancreatitis, suicidal ideation.

Drug and food interactions: Carbonic anhydrase inhibitors increase the
level of memantine.

RIVASTIGMINE

Dosage form and strength: Capsules: 1.5 mg, 3mg, 4.5mg, émg; oral
solution: 2mg/ml; transdermal patch: 4.6 mg/24 hour, 9.5 mg/24 hour, 13.3
mg,/24 hour

Indications: Mild to moderate dementia in Alzheimer’s disease, mild to
moderate dementia in Parkinson’s disease

Contraindications/Precautions: Hypersensitivity. Conduction
abnormalities, sick sinus syndrome, duodenal ulcers, gastric ulcers, history
of asthma and COPD, history of seizures, risk of fatal overdose with
patch administration errors, renal/hepatic impairment, bladder outflow
obstruction.



198 NNF 2018

Dosage schedule: Mild to moderate dementia in Alzheimer’s disease, oral,
adult: initially 1.5 mg twice daily, increased in steps of 1.5 mg twice daily,
at intervals of at least 2 weeks according to response and tolerance; usual
dose 3-6 mg twice daily (max. per dose 6 mg twice daily), if treatment
interrupted for more than several days, retitrate from 1.5 mg twice daily.
Mild to moderate dementia in Parkinson’s disease, oral, adult: same as for
dementia in Alzheimer’s.

Adverse effects: Abdominal pain, anorexia, dyspepsia, nausea, vomiting,
diarrhoea, weight loss, agitation, insomnia, anxiety, confusion, headache,
dizziness, drowsiness, bradycardia, extrapyramidal symptoms, malaise,
sweating, tremor, increased salivation, urinary incontinence, worsening of
Parkinson’s disease.

Drug and food interactions: Enhance the bradycardic effect of beta
blockers.

Patient information: Advise to remove the previous day's patch before
applying new patch

7.8.5 Drugs used for psychoactive substance use disorder
7.8.5.1 Drugs used for alcohol dependence
7.8.5.1.1 Drugs used for acute withdrawal

CHLORDIAZEPOXIDE
See under ‘Sedatives/hypnotics’

DIAZEPAM
See under ‘Sedatives/hypnotics’

LORAZEPAM
See under ‘Sedatives/hypnotics’

7.8.5.1.2 Drugs used for relapse prevention

DISULFIRAM

Dosage form and strength: Tablets: 250mg, 500mg

Indication: Alcoholism

Contraindications/Precautions: Ethanol, metronidazole, paraldehyde, any
alcohol containing products; severe cardiac disease, coronary occlusion,
psychosis. Use cautiously in diabetes, hyperthyroidism, seizures, nephritis,
hepatic impairment. Produces above mentioned reactions with concomitant
ethanol ingestion. Never administer to a patient in a state of alcohol
intoxication or without patient’s full knowledge. Alcohol must not be
consumed for at least 24 hrs before initiating treatment. Assess motivation
support system and cognitive ability before starting therapy.

Dosage schedule: 500mg PO daily initially for 1-2 weeks; not to exceed
500mg/day; maintenance: 250mg PO daily (125-500mg); continue therapy
until self-control has been established; child: not recommended.
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Adverse effects: Drowsiness, fatigue, headache, impotence, metallic taste,
acneiform eruptions, rash, hepatitis, polyneuritis, peripheral neuropathy,
optic neuritis, psychotic disorder

Drug and food interactions: Above mentioned reactions with alcohol
Patient information: To inform patient not to take alcohol during the
treatment in any form (e.g. perfume, after shave, lotion, cough syrup, pickles
with alcohol as preservatives, etc) for at least 14 days following last intake.
Concomitant alcohol use may lead to alcohol-disulfiram reaction (blurred
vision, chest pain, confusion, dizziness, fainting, tachycardia, sweating,
seizure, death); visit health care facility immediately if this occurs.

NALTREXONE
See under ‘Opioid antagonists’

TOPIRAMATE
See under ‘Anticonvulsants’

7.8.5.2 Drugs used for opioid dependence
7.8.5.2.1 Antagonist for relapse prevention

NALTREXONE
See under ‘Opioid antagonists’

7.8.5.2.2 Drugs used for acute withdrawal

CODEINE
See under ‘Opioid analgesics’

CLONIDINE
See under ‘Centrally acting antihypertensives’

7.8.5.2.3 Substitution therapy

BUPRENORPHINE
See under ‘Opioid analgesics’

METHADONE
See under ‘Opioid analgesics’

7.8.5.3 Drugs used in smoking cessation

BUPROPION

Dosage form and strength: Sustained release tablet: 150mg, as
hydrochloride

Indications: Smoking cessation, major depression (immediate release,
sustained release, extended release), seasonal affective disorder (extended
release).
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Contraindications/Precautions: History of anorexia/ bulimia, seizures, CNS
tumor. Use cautiously in severe hepatic cirrhosis, mild to moderate hepatic
impairment, head trauma and prior seizure history, CNS tumor, concomitant
medicine lowering seizure threshold. Pregnancy category C; use cautiously
in lactation. Increased risk of suicidal thinking and behavior especially
in children, adolescents and young adults (<24yrs); so patients should be
monitored closely for changes in behavior. Avoid concurrent use with MAO-I
(discontinue 2 weeks before starting bupropion).

Dosage schedule: Adult, oral: Start 1-2 weeks before target stop date, initially
150 mg daily for 6 days, then 150 mg twice daily (maximum single dose 150 mg,
maximum daily dose 300 mg; minimum 8 hours between doses); maximum
period of treatment 7-9 weeks; discontinue if abstinence not achieved at 7
weeks; child and adolescent under 18 years: not recommended.

Adverse effects: Headache, dry mouth, anorexia, nausea, weight loss/gain,
insomnia, anxiety, agitation, tremor, palpitation, dizziness, nervousness,
sinusitis, pharyngitis, abdominal pain, constipation or diarrhea, tinnitus,
myalgia, sweating, rash, chest pain

Drug and food interactions: Increase risk of adverse reactions with MAO-I.
Not to be used with linezolid or IV methylene blue.

Patient information: Consult therapist in case of suicidal ideation. Take the
last dose of the day before 5 pm to minimize insomnia. Crushing, dividing
or chewing the tablet may increase the chances of side effects. Avoid
consumption of alcohol.

7.8.6 Mood stabilizers

CARBAMAZEPINE
GABAPENTINE
LAMOTRIGINE

See under ‘Anticonvulsants’

LITHIUM

Dosage form and strength: Tablet: 300mg, 450mg

Indications: Prophylaxis and treatment of mania, prophylaxis of bipolar
disorder, selected cases of hyperthyroidism.
Contraindications/Precautions: Hypothyroidism, heart disease especially
sick sinus syndrome and various heart blocks, renal diseases, electrolyte
imbalance and myasthenia gravis; pregnancy, lactation, children. Should be
used with caution in elderly patients, in patients with renal or cardiovascular
disease or severe dehydration. Lithium should be used during pregnancy only
in life- threatening situations or severe disease. Regularly monitor serum
lithium levels, thyroid/renal function tests.

Dosage schedule: Up to 1.5 g daily in single or divided doses; subsequent
doses in accordance with the plasma concentration of lithium.

Adverse effects: Nausea and vomiting, drowsiness, confusion, headache,
fits, ataxia, oedema, weight gain, fine tremor, polydipsia, acne.

Drug and food interactions: Indomethacin, ibuprofen, mefenamic acid,
naproxen, diclofenac, ACE inhibitors, angiotensin-Il receptor antagonists
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have been reported to increase serum lithium concentrations by reducing
excretion of lithium.

Patient information: Avoid drinking coffee as caffeine decreases lithium
blood levels and effects. Drink plenty of water and monitor salt intake (make
it uniform). In case of excessive fluid loss (e.g. diarrhoea, vomiting, excessive
sweating), correct it immediately with ORS. Do not take missed dose after
crossing 2 hours from scheduled dose. Control calorie intake and monitor
blood glucose levels.

SODIUM VALPROATE
See under ‘Valproic acid’ under ‘Anticonvulsants’

7.8.7 Sedatives/hypnotics
7.8.7.1 Benzodiazepines

ALPRAZOLAM

Dosage form and strength: Tablet: 0.25mg, 0.5mg and 1mg

Indications: Anxiety disorders, agoraphobia, panic disorders, depression
Contraindications/Precautions: Respiratory depression, severe hepatic
impairment, children, angle closure

glaucoma. Should be used with caution in pregnancy and breast-feeding and
patients with hepatic or renal disease. Monitor respiratory function, watch
for signs and symptoms of tolerance and dependence in debilitated and
elderly patients.

Dosage schedule: 0.25 to 0.5 mg three times daily by mouth, increased
where necessary up to a total daily dose of 3 mg. In elderly or debilitated
patients, an initial dose of 0.25 mg twice or thrice daily.

Adverse effects: Drowsiness, dizziness, ataxia, confusion, physical
dependence (more with short-acting agents), changes in libido.

Drug and food interactions: Concomitant use with ACE inhibitors, alpha-
blockers and angiotensin-II receptor antagonists will produce enhanced
hypotensive effects. Increases sedative effect of opioid analgesics and
general anaesthesia.

Patient information: Patients should be warned that benzodiazepine
may impair mental alertness and may cause dependence if used beyond
prescription. Avoid alcohol use. Do not share medicine to others.

CHLORDIAZEPOXIDE

Dosage form and strength: Tablets: 10mg, 25 mg

Indications: Anxiety disorders, alcohol withdrawal, phobias, psychosomatic

disorders

Contraindications/Precautions: See under alprazolam

Dosage schedule:

- For anxiety: 10 mg 3 times daily increased if necessary to 60-100 mg
daily in divided doses; elderly (or debilitated): half adult dose; child: not
recommended.

- For alcohol withdrawal: 10-50 mg 4 times daily, gradually reducing over 7-10
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days.

Adverse effects: See under alprazolam

Drug and food interactions: See under alprazolam

Patient information: See under alprazolam. Do not discontinue abruptly.

Notify if pregnancy is planned or suspected.

CLOBAZAM
See under ‘Anticonvulsants’

CLONAZEPAM
See under ‘Anticonvulsants’

DIAZEPAM
See under ‘Anticonvulsants’

LORAZEPAM

Dosage form and strength: Injection: 2mg/ml; Tablet: 1mg and 2mg

Indications: Anxiety disorders, seizure disorder (all types), status epilepticus,

alcohol withdrawal.

Contraindications/Precautions: See under alprazolam.

Dosage schedule:

- Oral, for anxiety: 1-4 mg tab daily in divided doses; elderly (debilitated):
half adult dose;

- Insomnia associated with anxiety: 1-2 mg at bed time. By IM or slow IV
injection (into a large vein) for acute panic attacks: 25-30 micrograms/kg
repeated every 6 hours if necessary; child: not recommended.

Adverse effects: See under alprazolam

Drug and food interactions: See under alprazolam

Patient information: See under alprazolam

7.8.7.2 Non-benzodiazepines

ZOLPIDEM

Dosage form and strength: Tablet: 5 mg and 10 mg in form of tartrate
Indication: Insomnia

Contraindications/Precautions: Children, hypersensitivity, severe hepatic/
pulmonary insufficiency, myasthenia gravis, obstructive sleep apnea,
pregnancy (C), breast feeding. Use with caution in depression, hepatic
impairment, elderly, renal impairment

Dosage schedule: 10 mg at bed time; elderly: 5 mg; child: not recommended.
Adverse effects: Diarrhoea, nausea, vomiting, vertigo, dizziness, headache,
drowsiness, nightmares, asthenia, memory disturbances, depression,
confusion, diplopia, tremor, ataxia

Patient information: See under alprazolam
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8.1 General anaesthetics & Oxygen

8.1.1 Inhalational anaesthetics

HALOTHANE

Dosage form and strength: Volatile liquid: 50 ml, 200 ml and 250 ml
Indication: Induction and maintenance of general anaesthesia
Contraindications/Precautions: History of unexplained jaundice or pyrexia
in a patient following exposure to halothane. Avoid repeated exposure to
halothane in less than three months. Careful anaesthetic history should be
taken to determine previous exposure and previous reaction to halothane.
Dosage schedule: Induction done using a special calibrated vaporizer,
increased gradually to 2-4% in oxygen or nitrous oxide-oxygen; child: 1.5-2%;
maintenance: 0.5-2%.

Adverse effects: Nausea and vomiting, acidosis, dehydration and fever in
children may predispose to convulsions under ether anaesthesia. Use of
halothane may cause excessive bleeding during caesarean section and post-
partum haemorrhage.

Drug and food interactions: With adrenaline, heart is sensitized to the
actions of catecholamines.

ISOFLURANE

Dosage form and strength: Volatile liquid: 100 ml and 250 ml

Indication: Induction and maintenance of general anesthesia (usually not

preferred for induction due to ether like odor)

Contraindications/Precautions: Hypersensitivity to isoflurane and

halogenated agents, genetic susceptibility to malignant hyperthermia.

Coronary artery disease; should not be used as a sole agent of induction

in pt. with ventricular dysfunction, pregnancy category C, use cautiously

in lactation. Adequate data not developed to establish its application in

obstetrical anesthesia, safety and efficacy not established in pediatric.

Dosage schedule: Using a special calibrated vaporizer.

- Induction: increased gradually form 0.5 % to 3%, in oxygen or nitrous
oxide-oxygen.

- Maintenance: 1-2.5% in nitrous oxide-oxygen, an additional 0.5 -1% may be
required when given with oxygen alone.

Adverse effects: Nausea, vomiting, shivering, dose dependent hypotension,

arrhythmia, respiratory depression rare, risk of perioperative hyperkalemia

and malignant hypertension (especially in patients with latent as well as

overt neuromuscular disease, particularly Duchenne’s muscular dystrophy

more vulnerable)

Drug and food interactions: Concomitant use of succinylcholine has been

associated with hyperkalemia as well as potentiation of muscle relaxant

action

NITROUS OXIDE
Dosage form and strength: Gaseous form
Indication: Used as a carrier gas for more powerful general anesthetic drugs
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like desflurane and sevoflurane

Contraindications/Precautions: ~ Pneumothorax,  pneumoperitoneum,
middle ear or sinus disease, bowel obstruction. Should be used cautiously
in 1t and 2™ trimester of pregnancy and in patient with decreased level of
consciousness or in violently disturbed psychiatric patient

Dosage schedule: Mixture with 50% O, during labor

Adverse effects: Megaloblastic anemia due to Vit. B, and folate deficiency;
teratogenic (avoid in Tt and 2™ trimester)

Drug and food interactions: When given with other strong anesthetic drugs
like desflurane and isoflurane, effect of both drugs increases

OXYGEN
Dosage form and strength: Inhalational gas (medicinal gas)
Indication: Along with inhalational anesthesia, cluster headache, hyperbaric
oxygen (decompression sickness and air or gas embolism, gas gangrene,
necrotising fasciitis, radiation therapy), respiratory failure.
Contraindications/Precautions: High concentrations of oxygen should be
avoided in patients whose respiration is dependent upon hypoxic drive. To be
stored under pressure in metal cylinder of the type conforming to appropriate
safety regulations. Valves and taps should not be lubricated with oil or
grease. Any fire or spark is highly dangerous in the presence of increased
oxygen concentrations especially when oxygen is used under pressure.

Dosage schedule:

- During anesthesia and other situation (unless mentioned): Oxygen given
by means of nasal prongs or via a face mask; these can usually deliver
concentrations of up to 60%. Tight-fitting anaesthetic-type masks, or
delivery via an endotracheal tube or oxygen tent, can provide higher
concentrations of up to 100%.

- Respiratory failure: Face masks at 5 L/min Tight-fitting anaesthetic-type
masks if concentration higher than 60% is required

- Cluster headache: Inhalation: 100% oxygen

- Hyperbaric oxygen therapy: Intermittent inhalation: hyperbaric oxygen
therapy, which involves the of 100% oxygen under a pressure of greater
than 1 atmosphere in a specialized chamber

Note: Oxygen via nasal prongs @2 L/min is given as domiciliary O, treatment

in COPD patients

Adverse effects: Concentrations greater than 80% have a toxic effect on

the lungs leading to pulmonary congestion, exudation and atelectasis.

Retinopathy of prematurity. With Hyperbaric oxygen therapy: barotrauma

(ear or sinus trauma, tympanic membrane rupture, or rarely pneumothorax

or air embolism); oxygen toxicity (CNS toxicity or pulmonary toxicity); and

reversible visual changes.

Drug interaction: With bleomycin: serious toxicity.

SEVOFLURANE

Dosage form and strength: Volatile liquid: 0.5-3%

Indication: Anesthesia

Contraindications/Precautions: Should not be used as a sole agent for
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induction in patients with ventricular dysfunction. Susceptibility to malignant
hyperthermia, hypersensitivity, lack of ventilatory support. In patients with
anemia, hepatic impairment, myxedema, renal impairment; in patients with
QTc prolongation; in paediatric patients; pregnancy category B, myasthenia
gravis

Dosage schedule: Surgical anaesthsia: Inhalation, 0.5 months full term
neonate: 3.3 % in 0,; 1-6 months: 3% in O,; 6 mo-3 years: 2.8% in O, or 2%
with 65% H,O / 35% 0,; 3-12 years: 2.5% in O, or 2.5% with 65% H,O / 35%
0,3 12-15 years: 2.6% in O, or 1.4% with 65% H,0 / 35% O,; 15-25 years: 2.6%
in 0, or 1.4% with 65% H,0 / 35% O,; 25-40 years: 2.1% in O, or 1.1% with
65% H,0 /35% O,; 40-60 years: 1.7% in O, or 0.9% with 65% H,0 / 35% O,;
60-80 years: 1.4% in O, or 0.7% with 65% H,0 / 35% O,

Adverse effects: Malignant hyperthermia, dose-dependent hypotension,
bradycardia, tachycardia, hypotension, HTN, apnea, increased BUN,
increased ALT, respiratory irritation, nephrotoxicity, glycosuria, proteinuria.
Drug and food interactions: Concomitant use of succinylcholine has been
associated with hyperkalemia.

8.1.2 Intravenous anaesthetics

DIAZEPAM
See under Drugs acting on the Central Nervous System

KETAMINE

Dosage form and strength: Injection: 10 mg/ml and 100 mg/ml

Indication: Induction and maintenance of anesthesia for minor surgical or

diagnostic procedures; Analgesia for painful procedures of short duration for

patients at risk of hypotension and bronchospasm

Contraindications/Precautions: In patients with epilepsy, hypertension

and in patients with increased ICP. Use cautiously in: CNS abnormalities,

CNS masses, or hydrocephalus (may increase ICP), increased intra-ocular

pressure, coronary artery disease, catecholamine depletion, hypertension

and tachycardia (monitor cardiac function cautiously), chronic alcoholic

patients or acutely intoxicated; Pregnancy (C). Too rapid administration

will cause respiratory depression. Do not put diazepam or barbiturate in

same syringe/bag along with ketamine. Avoid mechanical stimulation of

the pharynx if ketamine used alone. Use require patient monitoring, to be

administered only by experienced personnel; in non-intubated and/or non-

mechanically ventilated patients, appropriate equipment and qualified

personnel should be immediately available to use appropriate equipment for

rapid institution of respiratory and/or cardiovascular support.

Dosage schedule:

- By IM injection, for short procedures: Initially 6.5-13 mg/kg (10 mg/kg
usually produces 12-25 minutes of surgical anaesthesia).

- Diagnostic manoeuvers and procedures not involving intense pain: Initially
4 mg /kg by IV injection over at least 60 seconds.

- Short procedures: Initially 1-4.5 mg/kg (2 mg/kg usually produces 5-10
minutes of surgical anaesthesia) by IV infusion of a solution containing 1
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mg/ml.

- Longer procedures: Induction: total dose of 0.5-2 mg/kg; maintenance
(using microdrip infusion), 10-45 micrograms/kg/minute, rate adjusted
according to response.

Adverse effects: Emergence reactions (dream like state, vivid imagery,

hallucinations and/or delirium, hypertension, increased cardiac output,

increased ICP, tachycardia, tonic clonic movements, increased salivation.

Dependence and tolerance with prolonged use, withdrawal syndrome with

psychotic features on discontinuation of drug.

Drug and food interactions: With diazepam, may cause ventricular

tachycardia or ventricular fibrillation.

MIDAZOLAM
Dosage form and strength: Oromucosal solution: 5 mg/ml, 10 mg/2 ml;
Solution for injection: 1 mg/ml, 10 mg/5 ml; Solution for infusion: 50 mg/50
ml, 100 mg/50 ml
Indications: Status epilepticus, febrile convulsions, conscious sedation for
procedures, sedative in combined anaesthesia, premedication, sedation of
patient receiving intensive care, confusion and restlessness in palliative care,
convulsions in palliative care
Contraindications/Precautions: CNS depression, compromised airway,
severe respiratory depression. Cardiac disease, children (particularly if
cardiovascular impairment), concentration of midazolam in children under 15
kg not to exceed 1 mg/mL, debilitated patients (reduce dose), hypothermia,
hypovolemia (risk of severe hypotension), neonates, risk of airways
obstruction and hypoventilation in children under 6 months (monitor
respiratory rate and oxygen saturation), vasoconstriction. Caution in hepatic
and renal impairment. To be avoided in breastfeeding women. Midazolam
has a fast onset of action, recovery when used for sedation, is faster than for
other benzodiazepines such as diazepam, but may be significantly longer in
the elderly, in patients with a low cardiac output, or after repeated dosing.

Dosage schedule:

- Status epilepticus /Febrile convulsions: by buccal administration; Child 1-2
months: 300 micrograms/kg (max. per dose 2.5 mg), then 300 micrograms/
kg after 10 minutes (max. per dose 2.5 mg) if required, Child 3-11 months:
2.5 mg, then 2.5 mg after 10 minutes if required, Child 1-4 years: 5 mg, then
5 mg after 10 minutes if required, Child 5-9 years: 7.5 mg, then 7.5 mg after
10 minutes if required, Adult: 10 mg, then 10 mg after 10 minutes if required

- Conscious sedation for procedures: by slow intravenous injection, Adult:
Initially 2-2.5 mg, to be administered 5-10 minutes before procedure at a
rate of approximately 2 mg/minute, increased in steps of 1 mg if required,
usual total dose is 3.5-5 mg; maximum 7.5 mg per course, Elderly: Initially
0.5-1 mg, to be administered 5-10 minutes before procedure at a rate of
approximately 2 mg/minute, increased in steps of 0.5-1 mg if required;
maximum 3.5 mg per course

- Sedative in combined anaesthesia: initially by intravenous injection, Adult:
30-100 micrograms/kg, repeated if necessary, alternatively (by continuous
intravenous infusion) 30-100 micrograms/kg/hour, Elderly: Lower doses
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needed.

- Premedication: by deep intramuscular injection; Adult: 70-100 micrograms/
kg, to be administered 20-60 minutes before induction, for debilitated
patients, use elderly dose, Elderly: 25-50 micrograms/kg, to be administered
20-60 minutes before induction by intravenous injection, Adult: 1-2 mg,
repeated if necessary, to be administered 5-30 minutes before procedure,
for debilitated patients, use elderly dose, Elderly: 0.5 mg, repeated if
necessary, to be administered 5-30 minutes before procedure, repeat dose
slowly as required

- Induction of anaesthesia (but rarely used): by slow intravenous injection
» Adult: 150-200 micrograms/kg daily in divided doses (max. per dose 5
mg), dose to be given at intervals of 2 minutes, maximum total dose 600
micrograms/kg, for debilitated patients, use elderly dose, Elderly: 50-150
micrograms/kg daily in divided doses (max. per dose 5 mg), dose to be given
at intervals of 2 minutes, maximum total dose 600 micrograms/kg

- Sedation of patient receiving intensive care: initially by slow intravenous
injection, Adult: Initially 30-300 micrograms/kg, dose to be given in steps
of 1-2.5 mg every 2 minutes, then (by slow intravenous injection or by
continuous intravenous infusion) 30-200 micrograms/kg/hour, reduce
dose (or reduce or omit initial dose) in hypovolaemia, vasoconstriction, or
hypothermia, lower doses may be adequate if opioid analgesic also used

- Confusion and restlessness in palliative care: by subcutaneous infusion;
Adult: Initially 10-20 mg/24 hours, adjusted according to response; usual
dose 20-60 mg/24 hours

- Convulsions in palliative care: by continuous subcutaneous infusion; Adult:
Initially 20-40 mg/24 hours.

- Note: It is advisable to keep the patient supine duringi.v use and throughout
the procedure. Midazolam should be given in reduced doses in elderly and
debilitated patients.

Adverse effects: Decreased respiratory rate, apnea, drowsiness, seizure-like

activity, nausea/vomiting, cough, pain at injection site, headache, sedation,

hiccoughs, delirium, euphoria.

PROPOFOL

Dosage form and strength: Injection: 10 mg/ml and 20 mg/ml

Indications: Induction and maintenance of anesthesia, sedation for surgical
and diagnostic procedures.

Contraindications/Precautions: Lack of ventilator support, severe cardiac
dysfunction, documented hypersensitivity, egg allergy, soybean/soy allergy,
sedation of ventilated children and adolescents <17 years, use in labor and
delivery (cause neonatal depression). Proper aseptic technique imperative
(drug vehicle capable of supporting rapid growth of organisms). Risk of
potentially fatal propofol infusion syndrome in ICU patients. Pregnancy
category B. Closely monitor patients with anemia, hepatic impairment,
myxedema or renal impairment. Do not give bolus to ASA 111/1V patients; rapid
bolus will increase cardiorespiratory effects. Anxiety, agitation, resistance
to mechanical ventilation may occur with abrupt withdrawal. Monitor for
propofol infusion syndrome
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Dosage schedule:

- Induction of anesthesia: by IV injection: 1.5-2.5 mg/kg (1-1.5 mg/kg in those
>55 years) at the rate of 20-40mg every 10 seconds; child 3-16 yrs: 2.5-3.5
mg/kg IV over 20-30 seconds.

- Maintenance of anesthesia: by 1V injection: 25-50mg repeated according
to response or by 1V infusion: 4-12 mg/kg/hour; child >3yrs by IV infusion:
9-15 mg/kg/hr.

- Sedation for surgical and diagnostic procedures: initially by IV injection
over 1-5 minutes, 0.5-1 mg/kg;

- Maintenance: by IV infusion: 1.5-4.5 mg/kg/hour; child and adolescent
under 17 years: not recommended.

Adverse effects: Bradycardia, hypotension, apnea, involuntary movements,

injection site burning/ stinging/ pain, respiratory acidosis during weaning,

hypertriglyceridemia, nausea, vomiting, hiccups.

Drug and food interactions: Additive CNS and respiratory depression with

alcohol, antihistamines, opioid analgesics, and sedative/ hypnotics

THIOPENTAL SODIUM

Dosage form and strength: Powder for injection : 0.5g,1g

Indications: Induction of anesthesia, rapid control of convulsions like status
epilepticus

Contraindications/Precautions: Porphyria, known hypersensitivity, breast
feeding, hypotension, status asthmaticus, severe cardiovascular diseases,
hepatic or renal dysfunction. Anesthesia is deeper whenever protein binding
is less, e.g. in liver disease. Slight extravasation of drug outside the vein can
lead to severe pain, necrosis and gangrene. Never give into the arteries.
Should be used freshly after opening. Pregnancy (C).

Dosage schedule: Induction of anesthesia: Adult dose: 100-150 mg (4-6 ml
of 2.5% solution); can be repeated after 30-60 sec depending on response;
Child dose: 2-7 mg/kg

Adverse effects: Respiratory and myocardial depression, cardiac
arrhythmias, bronchospasm and laryngospasm with cough, rash, prolonged
somnolence.

Drug and food interactions: Chemically reacts with succinylcholine; so,
never give in same syringe.

8.2 Local anaesthetics

BUPIVACAINE

Dosage form and strength: Injection: 0.25%, 0.5%

Indications: local infiltration, peripheral nerve block, epidural block,
sympathetic block.

Contraindications/Precautions: Hypersensitivity. The drug should be used
with caution in severely debilitated patients and in those with liver disease,
renal impairment, pregnancy, impaired cardiac condition, in patients with
myasthenia gravis and severe shock. Bupivacaine should not be used for IV
anesthesia because it can prolong QT interval and lead to tachycardia or
cardiac depression and should not be used for obstetric paracervical block.
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Dosage schedule: Adjusted according to the site of operation and response

of patient;

- Local infiltration: 0.25% (up to 60 ml); peripheral nerve block: 0.25%
(maximum 60 ml), 0.5% (maximum 30 ml).

- Epidural block surgery, lumbar: 0.5% (maximum 20 ml); caudal: 0.5%
(maximum 30 ml);

« Labour, lumbar: 0.25-0.5% (maximum 12 ml of either).

Adverse effects: Headache, bradycardia, hypotension, cardiac arrhythmias,

cardiac arrest, anxiety, restlessness, tremor, dizziness, respiratory arrest.

Hypersensitivity reactions manifested by oedema, status asthmaticus or

anaphylactoid reaction.

LIDOCAINE (LIGNOCAINE)

Dosage form and strength: Gel: 2% w/v; Injection: 1%, 2%, 5% w /v

Indications: Arrhythmia, See under bupivacaine

Contraindications/Precautions: Hypersensitivity, 3 degree heart block. See

Bupivacaine, Pregnancy (B). Lignocaine should be stored at a temperature of

8-15° C. Any of the gel not used in a single application should be discarded.

Dosage schedule: Adjusted according to site of operation and response of

patient.

- Infiltration, by injection: maximum dose 200 mg (or 500 mg with solution
which also contains adrenaline; maximum dose of adrenaline 500 pg).

- Nerve blocks with adrenaline 1in 200,000: 1% to a maximum of 40 ml.

- Surface anaesthesia, usual strength: for mouth, throat and upper gastro-
intestinal tract, maximum 200 mg.

- Surface anaesthesia of urethra: 2% gel, maximum 400 mg.

Adverse effects: See bupivacaine

PRILOCAINE HYDROCHLORIDE

Dosage form and strength: Injection: 3%

Indications: Infiltration for dentistry, nerve block
Contraindications/Precautions: Hypersensitivity. See lidocaine, pregnancy
()

Dosage schedule: Adjusted according to site of operation and response of
patient. 100-200 mg/minute to maximum 400 mg

Adverse effects: See Lidocaine

Drug and food interactions: Synergistic effect with timolol

PROCAINE HYDROCHLORIDE

Dosage form and strength: injection: 3% w/v

Indications: Infiltration, peripheral nerve block, sympathetic nerve block,
spinal anesthesia

Contraindications/Precautions: See bupivacaine

Dosage schedule: Adjusted according to site of operation and response
of patient. By injection, up to 1g (200ml of 0.5% solution or 100ml of 1%
solution)

Adverse effects: See Bupivacaine
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8.3 Preanaesthetic medications

8.3.1 Anticholinergics

ATROPINE
See under Atropine [OP poisoning management]

8.3.2 Benzodiazepines

DIAZEPAM
See under ‘Drugs acting on the Central Nervous System’

LORAZEPAM
See under ‘Drugs acting on the Central Nervous System’

MIDAZOLAM
See under ‘Intravenous anaesthetics’

8.3.3 Opioid analgesics

FENTANYL

Dosage form and strength: 0.05 mg/ml

Indications: Induction and maintenance of anesthesia, analgesia (pre-

operative and post-operative)

Contraindications/Precautions: Hypersensitivity, myasthenia gravis,

within 2 hours of MAOI use. Pregnancy, breast feeding, geriatric patients,

increased ICP, seizure disorders, cardiac dysrhythmias, severe respiratory

disorders. Do not use fentanyl within 2 weeks of use of MAOIs.

Dosage schedule:

- IV for spontaneous respiration: Adult: 50-100 pg then 50 pg as required;
children: 3-5 pg/kg, then 1 ug as required;

- For assisted ventilation: Adult: 0.3-3.5 mg then 100-200 ug as required;
children:15 pg/kg, then 1-3 pg as required

Adverse effects: confusion, delirium or sometimes paradoxical excitation,

post-operative depression and drowsiness, bradycardia, arrest, hypotension

or HTN, arrhythmias, respiratory depression, arrest, laryngospasm, blurred

vision, double vision, miosis, nausea, vomiting, constipation, biliary spasm,

urinary retention, rash, diaphoresis, muscle rigidity

Drug and food interactions: With MAOI, may produce unpredictable,

potentially fatal reactions. CYP3A4 inhibitors increase plasma levels leading

to increased risk of CNS and respiratory depression.

MORPHINE
See under ‘Drugs acting on the Central Nervous System’
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8.3.4 Others

METOCHLOPRAMIDE
See under ‘Drugs used in gastrointestinal system’

OMEPRAZOLE
See under ‘Drugs used in gastrointestinal system’

PROMETHAZINE
See under ‘Drugs used in gastrointestinal system’

RANITIDINE
See under ‘Drugs used in gastrointestinal system’

8.4. Neuromuscular blockers

PANCURONIUM

Dosage form and strength: Solution: 2 mg/mlin 2 ml ampoule

Indications: Neuromuscular blockade (long duration) during surgery/

intubation/ intensive care

Contraindications/Precautions: ~ Avoid in  neuromuscular disease,

hypersensitive to drug &/or bromides. For use ventilator support is mandatory.

Hepatic impairment: Possibly slower onset, higher dose requirement, and

prolonged recovery time. Renal impairment: prolonged duration of block. If

CrCl 10-50 mL/min then administer 50% normal dose, if CrCl <10 mL/min

then avoid use. Pregnancy (C)

Dosage schedule:

- Neuromuscular blockade (long duration) during surgery and intubation:
intravenous injection, adult: Initially 100 mcg/kg, then 20 mcg/kg as
required

- Neuromuscular blockade (long duration) during intensive care: intravenous
injection, adult: Initially 100 mcg/kg, initial dose is optional, then 60 mcg/
kg every 60-90 minutes. Doses at extremes of body-weight: To avoid
excessive dosage in obese patients, dose should be calculated on the basis
of ideal bodyweight

Adverse effects: Acute myopathy (after prolonged use in intensive care),

hypertension, tachycardia

Drug and food interaction: With or following an opioid, sedative or

anesthetic agent- additive/synergistic effects

ROCURONIUM BROMIDE

Dosage form and strength: Solution: 10 mg/ml

Indications: Neuromuscular blockade (intermediate duration) during
surgery/ intubation/ intensive care

Contraindications/Precautions: ~ Avoid in  neuromuscular disease,
hypersensitive to drug &/or bromides. For use ventilator support is
mandatory. Hepatic impairment: reduce dose. Renal impairment: reduce
maintenance dose; prolonged paralysis. Pregnancy (C)

Dosage schedule:
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- Neuromuscular blockade (intermediate duration) during surgery and
intubation: intravenous injection, adult: Initially 600 mcg/kg; intravenous
injection maintenance 150 mcg/kg, OR intravenous infusion, adult:
maintenance 300-600 mcg/kg/hour, adjusted according to response.
Intravenous injection, elderly: Initially 600 mcg/kg, maintenance 75-100
mcg /kg, OR maintenance (intravenous infusion) up to 400 mcg/kg/hour,
adjusted according to response.

- Neuromuscular blockade (intermediate duration) during intensive care:
intravenous injection, adult: Initially 600 mcg/kg, initial dose is optional;
intravenous infusion maintenance 300-600 mcg/kg/hour for first hour,
then by intravenous infusion, adjusted according to response.

- To avoid excessive dosage in obese patients, dose should be calculated on
the basis of ideal bodyweight.

Adverse effects: Anaphylactoid reactions, acute myopathy (after prolonged

use in intensive care), bronchospasm, hypotension, skin flushing, tachycardia

Drug and food interaction: With or following an opioid, sedative or

anesthetic agent- additive/synergistic effects

VECURONIUM

Dosage form and strength: Solution: 10 mg/ml

Indications: Neuromuscular blockade (intermediate duration) during
surgery/ intubation

Contraindications/Precautions: ~ Avoid in neuromuscular disease,
hypersensitive to drug &/or bromides. For use ventilator support is
mandatory. Hepatic impairment: reduce dose in severe impairment. Renal
impairment: use caution. Pregnancy (C)

Dosage schedule: Neuromuscular blockade (intermediate duration)
during surgery and intubation: intravenous injection, adult: 80-100 mcg/
kg; maintenance: intravenous injection: 20-30 mcg/kg, adjusted according
to response, maximum dose in caesarean section:100 micrograms/kg. OR,
maintenance: intravenous infusion: 0.8-1.4 mcg/kg/minute, adjusted
according to response.

To avoid excessive dosage in obese patients, dose should be calculated on
the basis of ideal bodyweight.

Reconstitute each vial with 5 mL Water for Injections to give 2 mg/mL
solution; alternatively reconstitute with up to 10 mL Glucose 5% or Sodium
Chloride 0.9% or Water for Injections- unsuitable for further dilution if not
reconstituted with Water for Injections. For continuous intravenous infusion,
dilute reconstituted solution to a concentration up to 40 mcg/L with Glucose
5% or Sodium Chloride 0.9%; reconstituted solution can also be given via
drip tubing.

Adverse effects: Anaphylactoid reactions, acute myopathy (after
prolongeduse in intensive care), bronchospasm, hypotension, skin flushing,
tachycardia

Drug and food interaction: With or following an opioid, sedative or
anesthetic agent- additive/synergistic effects
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8.5. Anticholinesterase

NEOSTIGMINE

Dosage form and strength: Tablet: 15 mg. Solution for injection: 2.5 mg/ml

ampoules, 10 mg/ml in 50mg/5ml vials

Indications: Treatment of myasthenia gravis, reversal of non-depolarising

(competitive) neuromuscular blockade

Contraindications/Precautions: Renal impairment: reduce dose. Pregnancy

and breast feeding: use with caution

Dosage schedule:

- Treatment of myasthenia gravis: oral, adult: Initially 15-30 mg, dose repeated
at suitable intervals throughout the day, total daily dose 75-300 mg,
maximum dose: 180 mg daily. Subcutaneous injection or by intramuscular
injection, adult: 1-2.5 mg, dose repeated at suitable intervals throughout
the day (usual total daily dose 5-20 mg)

- Reversal of non-depolarising (competitive) neuromuscular blockade:
intravenous injection, adult: 2.5 mg (max. per dose 5 mg), repeated if
necessary after or with glycopyrronium or atropine, to be given over 1
minute

Adverse effects: Anaphylactoid reactions, acute myopathy (after

prolongeduse in intensive care), bronchospasm, hypotension, skin flushing,

tachycardia

Drug and food interaction: With or following an opioid, sedative or

anesthetic agent- additive/synergistic effects
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9.1 Drugs used in gout

ALLOPURINOL

Dosage forms and strength: Tablets: 100 mg, 300 mg

Indications: Primary hyperuricemia of gout, secondary hyperuricemia due to

haematological malignancies or anti-neoplastic therapy; especially useful for

high uric acid levels and recurrent renal stones.

Contraindications/Precautions: Known hypersensitivity. Caution use in

pregnancy, breast feeding, hepatic and renal impairment, elderly and children.

Liberal fluid intake is advocated during treatment. Pregnancy category C.

Risk of hypersensitivity may increase with concomitant administration of

thiazides.

Dosage schedule:

- Adults: 300 mg/ day after meal, gradually increased at weekly intervals to
maximum of 800 mg/day, maintenance dose: 200- 300 mg in mild case,
400-600 mg in moderate to severe case

- Children: use only if benefit outweighs risk 150-300 mg/day once daily.

Adverse effects: Nausea, vomiting, diarrhoea, gastric irritation,

maculopapular rash, rarely exfoliative dermatitis and Steven’s Johnson

syndrome, arthralgia, myalgia, fever, malaise, aplastic anaemia, alopecia,
acute hepatic failure, intestinal nephritis.

Drugs and food interaction: Risk of hypersensitivity increased with aspirin,

azathioprine, benazepril, captopril, dienogest/estradiol valerate, enalapril,

ethinylestradiol, levonorgestrel intrauterine/oral, medroxyprogesterone,
theophylline, valproic acid, warfarin. During concomitant treatment, reduce
dosages of azathioprine and mercaptopurine to 25-33% of usual.

Patient information: Maintain fluid intake necessary to yield urine output of

at least 2 L/day in adults.

COLCHICINE

Dosage forms and strength: Tablet: 0.5 mg

Indications: Treatment of acute gout, prophylaxis of recurrent acute attacks,

during initiation of allopurinol therapy.

Contraindications/Precautions: Known hypersensitivity, previous failed

response, blood disorders, Gl disturbance, renal diseases, elderly, cardiac

disease, pregnancy (C), lactation.

Dosage schedule:

- Acute: 1 mg initially followed by 0.25-0.5 mg 2-3 hourly until attack is
controlled/ diarrhoea starts (max. dose 4 mg)

- Prophylaxis: 0.5 mg/day, short-term prophylaxis during initial allopurinol
(0.5 mg BD)

Adverse effects: Gl disturbance, bloody diarrhoea, abdominal cramps, toxic

doses cause kidney damage, intestinal bleeding, CNS depression, respiratory

failure, muscular paralysis, chronic therapy cause agranulocytosis, myopathy

and hair loss

Drugs and food interaction: Clarithromycin, darunavir, itraconazole,

ritonavir, telithromycin aspirin, atorvastatin, carbamazepine.

Patient information: Take medicine with meal. Do a routine blood test in

between medication. Report if bloody diarrhoea occurs.
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FEBUXOSTAT

Dosage forms and strength: Tablet: 40 mg, 80 mg.

Indication: Chronic gout.

Contraindications/Precautions: Co-administration with theophylline,
pregnancy (C), azathioprine, mercaptopurine, congestive heart failure,
ischemic heart disorders, transplant recipients, monotherapy in acute gouty
arthritis.

Dosage schedule: Initially: oral - 40 mg/day; maintenance: 40-80 mg/
day (increased if serum uric acid>6 mg/ml after 2 weeks, use prophylactic
colchicine or NSAID for at least 3 months after starting febuxostat to avoid
precipitating acute attack).

Adverse effects: Elevated liver function tests, GI disturbances, headache,
oedema, rash, other uncommon like arthralgia, atrial fibrillation, bronchitis.
Drug and food interaction: Azathioprine, mercaptopurine, theophylline
(increases their level so contraindicated).

Patient information: Lab and/or medical tests (such as uric acid blood levels,
liver function tests) may be done while you are taking this medication.

PROBENECID

Dosage form and strength: Tablet: 500 mg

Indications: Chronic gout, secondary hyperuricemia due to drugs or
diseases, prolong penicillin action in subacute bacterial endocarditis (SABE)
and gonorrhoea.

Contraindications/Precautions: Peptic ulcer, hypersensitivity, history of
renal calculi, renal impairment, may precipitate an acute gouty attack, used
concomitantly with NSAID or colchicine, pregnancy (B), lactation.

Dosage schedule:

- Gout: 250 mg BD x 1 week followed by 500 mg BD

- Gonorrhoea: 1 g oral with 2 g cefotaxime IM BD

Adverse effects: Gastric irritation, hypersensitivity, overdose: - seizures and
respiratory failure

Drugs and food interaction: See under colchicine.

Patient information: Discontinue if allergic reaction occurs. Take plenty of
fluid. Take with milk, food and antacid.

SULPHINPYRAZONE

Dosage form and strength: Tablet: 100 mg and 200 mg

Indications: Same as probenecid

Contraindications/Precautions: Same as probenecid

Dosage schedule: 100-200 mg/day taken with food initially; increased to
600-800 mg/day over 2-3 weeks. Continue till serum acid concentration is
normal then reduce dose for maintenance.

Adverse effects: Acute renal failure, GI bleeding and ulceration, elevated
liver enzymes, jaundice, hypersensitivity.

Drug and food interaction: See under colchicine

Patient information: Discontinue if allergic reaction occurs.
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9.2 Disease modifying anti-rheumatic drugs (DMARDs)

ABATACEPT

Dosage form and strength: Injection: 125 mg/ml SC, 250 mg/vial IV.

Indications: Moderate to severe RA, psoriatic arthritis, DM (1).

Contraindications/Precautions: In COPD patients (due to higher risk of

infection), hypersensitivity, pregnancy (C), latent TB, do not give live vaccines

<3 months after discontinuation.

Dosage schedule:

- Wt.<60 kg: 50mg IV on day 1 followed by 125 mg on day 2 and then weekly
thereafter or 500 mg IV 2 weekly for 3 doses then 4 weekly;

- Wt. 60-100 kg: 750mg IV on day 1 then 125 mg on day 2 then weekly;

- Wt.>100kg: 1000mg IV on day 1 then 125 mg on day 2 then weekly.

Adverse effects: Infection, nasopharyngitis, headache, nausea, cough,

backpain, hypertension, dyspepsia, UTI, rash, pain in extremity.

ADALIMUMAB
Dosage form and strength: Injection: 40 mg/0.8 ml solution for injection
pre-filled syringes
Indications: Moderate to severe active rheumatoid arthritis (in combination
with methotrexate or alone if methotrexate inappropriate), severe active and
progressive rheumatoid arthritis (in combination with methotrexate or alone
if methotrexate inappropriate), active and progressive psoriatic arthritis,
severe active ankylosing spondylitis, severe active Crohn’s disease, severe
active ulcerative colitis.

Contraindications/ Precautions: Moderate heart failure, severe infection/

active tuberculosis. Children should be brought up to date with current

immunisation schedule before initiating therapy, demyelinating disorders

(risk of exacerbation), development of malignancy, do not initiate until active

infections are controlled (discontinue if new serious infection develops),

hepatitis B virus-monitor for active/ severe plaque psoriasis. Screening for
latent TB infection/chronic viral infection before starting therapy (CXR,

HBSAG, antiHIV, Mantoux test)

Dosage schedule:

- Moderate to severe active rheumatoid arthritis: (oral)- 40 mg every 2 weeks,
dose to be increased after achieving remission only in patients receiving
adalimumab alone.

- Active and progressive psoriatic arthritis, severe active ankylosing
spondylitis: by SC- 40 mg every 2 weeks, discontinue treatment if no
response within 12 weeks.

- Severe active Crohn’s disease: by SC - 40mg once in 2weeks, taper to once
in 1-2 month upon remission.

- Severe active Crohn’s disease (accelerated regimen): by SC- initially 160 mg,
dose can alternatively be given as divided injections over 2 days, then 80
mg after 2 weeks; maintenance 40 mg every 2 weeks, increased if necessary
to 40 mg once weekly, maximum 40 mg administered at a single site, review
treatment if no response within 12 weeks of initial dose.

- Severe active ulcerative colitis: by SC- initially 160 mg, dose can alternatively
be given as divided injections over 2 days, then 80 mg after 2 weeks;
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maintenance 40 mg every 2 weeks, increased if necessary to 40 mg once

weekly, maximum 40 mg administered at a single site, review treatment if

no response within 8 weeks of initial doses.
Adverse effects: Anxiety, benign tumours, chest pain, cough, dehydration,
dermatitis, dizziness, dyspepsia, dyspnoea, electrolyte disturbances,
eye disorders, flushing, gastrointestinal haemorrhage, haematuria,
hyperlipidaemia, hypertension, hyperuricaemia, impaired healing, mood
changes, musculoskeletal pain, oedema, onychosis, paraesthesia, rash, renal
impairment, skin cancer, sleep disturbances, tachycardia, vomiting, ingestion
site pain, congestive cardiac failure, reactivation of latent TB infection.
Drugs and food interactions: Increased risk of side-effects when
adalimumab given with abatacept, avoid concomitant use of adalimumab
with anakinra.

ANAKINRA

Dosage form and strength: Injection: 100 mg/ 0.067 ml

Indication: Rhematoid arthritis (combination with methotrexate) which
hasn't responded to methotrexate alone.

Contraindications/ Precautions: Neutropenia, hypersensitivity to drug,
live vaccine. History of asthma (risk of severe infections), predisposition to
infection, elderly, renal impairment, chronic infections, immunosuppression.
Discontinue if severe infection develops and don't initiate during active
infections. Pregnancy (B).

Dosage schedule: 100 mg once daily

Adverse effects: Neutropenia, antibody formation, headache, infection,
injection site reactions, malignancy.

Drugs and food interactions: Lenalidomide, thalidomide.

ETANERCEPT

Dosage form and strength: Injection: 25 mg/ml and 50 mg/ml

Indications: Ankylosing arthritis, rheumatoid arthritis, polyarticular

idiopathic juvenile arthritis, plaque psoriasis.

Contraindications/Precautions: ~ Acute serious infection,  sepsis

hypersensitivity. Concomitant use of live vaccines

Dosage schedule:

- Ankylosing spondylitis: 50 mg SC once weekly or 25 mg SC twice weekly, if
twice weekly doses should be given on same day or 3-4 days apart;

- Acute rheumatoid arthritis: 50 mg SC once weekly;

« Psoriatic arthritis: 50 mg SC once weekly;

- Plaque psoriasis: initial- 50 mg SC twice weekly for 3 months, maintenance-
50 mg SC once weekly.

Adverse effects: Serious infection and malignancy risk, headache, rhinitis,

haematological disorders.

Drugs and food interaction: Concurrent cyclophosphamide therapy

HYDROXYCHOLOROQUINE SULFATE (HCQs)

Dosage form and strength: Tablet: 200 mg

Indications: Early and mild acute rheumatoid arthritis, dermatologic
conditions caused or aggravated by sunlight.
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Contraindications/ Precautions: Hypersensitivity to 4-aminoquinoline
derivatives, retinal or visual field changes 4-aminoquinoline compounds,
long term therapy in children, pregnancy (C). Acute porphyria, elderly,
G6PD deficiency, neurological disorders (especially in history of epilepsy),
may aggravate myasthenia gravis, psoriasis, shouldn’t be used for psoriatic
arthritis, discontinue if ocular toxicity suspected, retinal changes may
progress even after cessation of therapy.

Dosage schedule: Oral- 400mg once daily 4-6 weeks; maintenance dose-
200mg oral daily

Adverse effects: Gl disturbances, headache, pruritus, rashes, skin reactions,
convulsions, discoloration of skin hair, nails and mucous membranes, ECG
changes, ototoxicity, retinal damage and keratopathy.

Drugs and food interaction: Avoid concurrent use of hepatotoxic drugs

INFLIXIMAB

Dosage and strength: Injection: 100 mg/vial

Indications: Severe active Crohn’s Disease, severe active ulcerative colitis,

rheumatoid arthritis (in combination with methotrexate), ankylosing

spondylitis, psoriatic arthritis, plague psoriasis

Contraindications/Precautions: Heart failure, severe infection, conception

is avoided during and at least 6 months after the last dose, active TB.

Caution in people with demyelinating disorders, history of colon cancer (in

inflammatory bowel disease), history of prolonged immunocompromised/

PUVA treatment in pts. with psoriasis, pregnancy category B.

Dosage schedule:

- Rheumatoid Arthritis (In combination with methotrexate): IV initially 3 mg/
kg then 3 mg/kg after 4 weeks then 3mg/kg q8 weekly, increased only if
response is inadequate after 12 weeks, increased in steps of 1.5 mg/kg q8
weekly, max. 7.5 mg/kg q8 weekly;

- Crohn’s disease and ulcerative colitis, ankylosing spondylitis, psoriatic
arthritis: initially 5 mg/kg then 5 mg/kg after 2 weeks then 5 mg/kg after 4
weeks, maintenance- 5 mg/kg q 8 weekly.

Adverse effects: Risk of infection (TB, HBV), hypersensitivity, injection site

reaction, long term use in cancer like lymphoma and skin cancer, alopecia,

diarrhoea, GI haemorrhage, dizziness, palpitation, psoriasis, rash (Stevens-

Johnson-Syndrome), paraesthesia.

Drugs and food interaction: Abatacept, adalimumab, alefacept, anakinra,

anthrax vaccine, azathioprine, BGC vaccine live, cyclosporine, diphtheria &

tetanus toxoids, etanercept, haemophilus influenzae type b vaccine, hepatitis

A vaccine inactivated, hydroxychloroquine sulphate, Japanese encephalitis

virus vaccine, measles (rubeola) vaccine.

LEFLUNOMIDE

Dosage form and strength: Tablet: 10 mg, 20mg

Indications: Active rheumatoid arthritis, active psoriatic arthritis
Contraindications/Precautions:  Active  serious infection, severe
hypoproteinaemia, liver disease, hepatitis B or C seropositive, severe
immunodeficiencies, hypersensitivity to leflunomide, concomitant live virus
vaccine, pregnancy (X), lactation. Avoid in significant anaemia, old age, active
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TB, impaired bone marrow function, leukopenia, thrombocytopenia, monitor

liver enzymes, CBC and electrolyte levels.

Dosage schedule:

- Moderate to severe active rheumatoid arthritis and active psoriatic
arthritis: adult- 10-20mg once a day.

- Refractory polyarticular juvenile idiopathic arthritis: up to 10 mg once a day

Adverse effects: Abdominal pain, diarrhoea, nausea, vomiting, hepatotoxicity,

rashes, dry skin, alopecia, pruritic, oral mucosal disorders, dizziness,

headache, hypertension, paraesthesia, leukopenia, thrombocytopenia,

tenosynovitis, malignant weight loss.

Drugs and food interaction: Hepatotoxic drugs, other DMARDS.

Patient information: Avoid pregnancy for 3 years if on leflunomide or

detoxification/drug wash out with cholestyramine advised.

METHOTREXATE

Dosage form and strength: Tablet: 2.5 mg, 5 mg, 7.5 mg, 10 mg and 15 mg;

Injection: 25 mg/ml

Indications: Rheumatoid arthritis, choriocarcinoma, acute leukaemia in

children, psoriasis, organ transplantation, juvenile idiopathic arthritis, active

scleroderma, musculoskeletal predominant SLE.

Contraindications/Precautions: Pregnancy (X), alcoholism, alcoholic liver

disease, immunodeficiency, pre-existing blood dyscrasias, hypersensitivity.

Elderly patient monitors closely for signs of hepatic, renal and bone marrow

toxicity (taking with folic acid 1 mg/day significantly reduces toxicity).

Pregnancy (X): Use folic acid 5 mg once a week preceding methotrexate.

Dosage schedule:

- Severe active RA in adult resistant to 1 line treatment: adult -15 mg/week
to 25 mg/week (increases by 5 mg every 4 to 6weeks);

- Paediatrics: 5-7.5 mg/week to 15mg/week, increases by 2.5mg every 4 to 6
weeks.

Adverse effects: Bone marrow toxicity causing pancytopenia, desquamation

and bleeding in GIT (mucositis). On long term use pneumonitis, pulmonary

fibrosis and hepatic cirrhosis.

PENICILLAMINE

Dosage form and strength: Tablet: 250 mg; Capsule: 125 mg, 250 mg

Indications: Wilson'’s disease, autoimmune hepatitis, cystinuria, chronic lead

and arsenic poisoning.

Contraindications/Precautions: Lupus erythematosus, simultaneous

with gold therapy. Neurologic involvement in Wilson’s disease, hematologic

disorders, pregnancy category D

Dosage schedule:

- Wilson’s disease: 1.5-2 g/day in divided doses, maintenance dose: 0.75-1g/
day for 1year (max. 2g/day);

- Autoimmune hepatitis: 500mg/day in divided doses, increased slowly over
3 months to maintenance of 1.25g/day;

- cystinuria :1g/day individual doses

Adverse effects: Anorexia, nausea, taste loss, SLE and myasthenia gravis

may be precipitated, proteinuria and kidney damage, thrombocytopenia,
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rash, Stevens-Johnson syndrome, bone marrow depression.

Drugs and food interaction: Ferrous fumarate, ferrous gluconate, MgSO4
sodium bicarbonate.

RITUXIMAB

Dosage form and strength: Injection: 10 mg/ml

Indications: Moderate to severe active RA not responsive to methotrexate
alone, non-Hodgkin's Lymphoma, CLL, refractory lupus/lupus nephritis,
vasculitis, intestinal lung disease.

Contraindications/Precautions: Hypersensitivity. Caution in angina,
arrhythmia, pregnancy category C.

Dosage schedule: Rheumatoid arthritis: 1g iv infusion separated by 2 weeks
on D, and D,, then similar two doses after 6 months, continue in similar
fashion according to clinical response. Pre-medicate with glucocorticoid 30
mins before infusion to reduce infusion reaction

Adverse effects: Hypertension, hypercholesterolemia, arthralgia, tumour
lysis syndromes in NHL, pruritus, urticaria, URTI, dyspepsia, nausea and
abdominal pain, risk of reactivation of hepatitis B, PML (Progressive
multifocal Leukoencephalopathy), Steven Johnsons syndrome, cardiac arrest
and chest pain, neuropathy.

Drugs and food interaction: Concomitant cisplatin- fatal infusion reaction
(angioedema) within 24 hrs may occur, especially with 1° dose.

Patient information: Avoid pregnancy for at least 12 months after treatment
has finished, greater risk of cardiac problems/ lung problems in elderly,
caution while driving, do not have immunisation without consent of doctor.

SULFASALAZINE

Dosage form and strength: Tablet: 500 mg

Indications: Rheumatoid arthritis, inflammatory bowel disease, ankylosing
spondylitis, juvenile chronic arthritis.

Contraindications/Precautions: Porphyria, sulfer allergy. Caution in
bronchial asthma, blood dyscrasias, pregnancy category B (D if used for
prolonged periods or near term), increased risk of neural tube defects and
neonatal jaundice.

Dosage schedule:

- Rheumatoid arthritis: oral- 2-3 g/day (enteric coated)

- Crohn’s disease: 3-6 g/day.

Adverse effects: Anorexia, nausea/vomiting, Gl distress, headache,
reversible oligospermia, haemolytic anaemia, rash and pruritus.

TOCILIZUMAB

Dosage form and strength: Injection: 20 mg/ml; Pre-filled syringes: 0.9 mg/
ml

Indication: Moderate to severe active RA

Contraindications/Precautions: Hypersensitivity, discontinue therapy if
ANC (absolute neutrophilic count) <500/mm?, thrombocytopenia <50,000/
mm? and ALT/AST > 5 times upper limit of normal, diverticulitis. Do not give
live vaccines.
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Dosage schedule:

- IV infusion: 4-8 mg/kg q4weekly (max. dose is 800 mg per dose);

- SC infusion: wt. <100 kg: 162 mg every other week, wt. >100 kg: 162 mg per
week.

Adverse effects: Infections, gastritis, elevated lipid levels, infusion related

skin reactions.

Drugs and food interaction: See under methotrexate.

TOFACUTINIB

Dosage form and strength: Tablet: 5 mg, 11 mg extended release
Indications: Moderate to severe active RA with inadequate response to
methotrexate, psoriatic arthritis, refractory JIA and refractory seropositive
arthritis.

Contraindications/Precautions: Diverticulitis, lymphocytes <500/mm?,
neutrophil <500/ mm?® and Hb <8.0 g/dl. Pregnancy category C.

Dosage schedule: 5 mg twice a day or 11 mg once daily.

Adverse effects: Infections

Drugs and food interaction: Do not exceed 5 mg/day in renal and hepatic
impairment and when using with CYP3A4 inhibitors like fluconazole,
erythromycin and omeprazole. Do not give live vaccines. May produce
toxicity when coadministered with CYP3A4 inhibitors.

9.3 Non-steroidal anti-inflammatory drugs (NSAIDs)

NSAIDs have analgesic and anti-inflammatory effects. Differences in anti-
inflammatory activity between NSAIDs are small, but there is considerable
variation in individual patient’s response. About 60% of patients will respond
to any NSAIDs. Among the rest, those who do not respond to one may
respond to another.

Indications: Analgesic, antipyretic, anti-inflammatory, antithrombotic,
closure of ductus arteriosus in newborn.

Contraindications/ Precautions: Gl bleeding, hepatic and renal impairment,
coma, seizure.

Adverse effects: Gastric mucosal damage, bleeding, Na* and water retention,
prolongation of labor, asthma and anaphylactoid reactions in susceptible
individuals.

Drugs and food interaction: Oral anticoagulants, lithium oral hypoglycaemic
agents, phenytoin, methotrexate, digoxin, aminoglycosides.

9.3.1 Non-selective cyclo-oxygenase (COX) inhibitors

ACELECOFENAC

Dosage form and strength: Tablet: 100 mg, 200 mg (SR)

Indications: Rheumatoid arthritis, osteoarthritis, ankylosing spondylitis,
analgesic, fibromyalgia.

Contraindications/Precautions: Active gastro-intestinal bleeding, active
gastro-intestinal ulceration, history of gastrointestinal bleeding related to
previous NSAID therapy, history of gastro-intestinal perforation related to
previous NSAID therapy, history of recurrent gastro-intestinal haemorrhage,
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history of recurrent gastro-intestinal ulceration, severe heart failure.

Allergic disorder, avoid in acute porphyria’s, cardiac impairment, coagulation
defects, connective tissue disorder, Chron’s disease, elderly, history of cardiac
failure, hypertension, left ventricular dysfunctions, oedema, ulcerative colitis,
pregnancy, breastfeeding, hepatic and renal impairment.

Dosage schedule: 100 mg twice daily (child- not recommended)

Adverse effects: Allergy and cross-sensitivity, exacerbation of symptoms
of asthma, angioedema, raised blood pressure, colitis, pancreatitis, hearing
disturbance, tinnitus, vertigo.

Drugs and food interaction: See under NSAIDs as general.

ASPIRIN

Dosage form and strength: Tablets: 50 mg, 75 mg and 300 mg; Dispersible

tablets: 350 mg.

Indications: Mild to moderate pain and fever, rheumatic fever.

Contraindications/Precautions: Haemophilia, previous or active peptic

ulcer, children and adolescents under 16 years, breast-feeding, gout, heart

disease, high blood pressure, congestive heart failure, erosive gastritis,

peptic ulcer, impaired renal and hepatic function, asthma, third trimester of

pregnancy.

Dosage schedule:

- Mild to moderate pain and pyrexia: 300-900 mg every 4-6 hours when
necessary, maximum 4 g daily; child and adolescent: not recommended.

Adverse effects: Dyspepsia, epigastric distress, gastrointestinal bleeding,

mucosal lesions (erosive gastritis, gastric ulcer), tinnitus and hearing loss by

high dose aspirin, prolongation of bleeding time, hypersensitivity reactions

with skin rashes and asthma.

Drugs and food interaction:

- Acetazolamide: Increased risk of toxicity with high-dose aspirin

- Antacids (Aluminum hydroxide, Magnesium hydroxide): Excretion of
acetylsalicylic acid increased by alkaline urine

- Dexamethasone: Increased risk of gastrointestinal bleeding and ulceration.

- Enalapril: Antagonism of hypotensive effect, risk of renal impairment when
acetylsalicylic acid given in doses of over 300mg daily.

- Heparin: Enhanced anticoagulant effect.

- Hydrocortisone: Increased risk of gastrointestinal bleeding and ulceration

- Ibuprofen: Avoid concomitant use (increased adverse effects); antiplatelet
effect of acetylsalicylic acid possibly reduced

- Methotrexate: Reduced excretion of methotrexate

- Metoclopramide: Enhanced effect of acetylsalicylic acid (increased rate of
absorption)

- Phenytoin: Enhancement of effect of phenytoin

- Prednisolone: Increased risk of gastrointestinal bleeding and ulceration

- Spironolactone: Antagonism of diuretic effect

- Valproate: Enhancement of effect of valproate

- Warfarin: Increased risk of bleeding due to antiplatelet effect

Patient information: Avoid alcohol ingestion, GI bleeding may occur. Report

symptoms of hepatotoxicity, renal toxicity, visual changes, ototoxicity,

allergic reactions, bleeding (long-term therapy). Medication is not to be given
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to children or teens with flulike symptoms or chickenpox because Reye’s
syndrome may develop.

DICLOFENAC

Dosage forms and strength:

- Diclofenac sodium: Tablet: 50 mg and 100 mg; Injection: 25 mg/ml; Gel: 3%

- Diclofenac potassium: Tablet: 25 mg, 50 mg

Indications: Rheumatic disease, osteoarthritis, juvenile arthritis, acute gout,

post-operative pain, dysmenorrhea.

Contraindications/Precautions: Active gastro-intestinal bleeding or

ulceration, cerebrovascular disease, history of gastro-intestinal bleeding or

perforation related to previous NSAID therapy, ischemic heart disease, heart

failure, peripheral arterial disease, third trimester of pregnancy, onset of

labour (delayed and duration may be increased), history of hypersensitivity

reactions to aspirin or other NSAIDS, breast-feeding, renal or cardiac or

hepatic impairment

Dosage schedule:

- Adult: oral-75-150 mg daily in 2-3 divided doses preferably after food, by
deep IM into the gluteal muscle;

- Acute exacerbations and postoperative pain: 75 mg once daily (twice daily
in severe cases) for maximum of 2 days;

- Ureteric colic: oral- 75 mg then a further 75 mg after 30 minutes if necessary
by IV-75 mg repeated after 4-6 hours for maximum 2 days.

- Maximum total dose by any route 150 mg.

- In child (1 year or over) for juvenile arthritis (oral): 1-3 mg/kg daily in divided
doses.

Adverse effects: Hypersensitivity reactions like rashes, angioedema,

bronchospasm, dizziness, headache, drowsiness, fluid retention (precipitating

congestive heart failure) and raised blood pressure, gastro-intestinal

discomfort like nausea, vomiting, diarrhoea, gastro-intestinal ulceration

and bleeding, haematuria, hearing disturbances like tinnitus and vertigo,

insomnia, nervousness, renal failure (especially in patients with pre-existing

renal impairment), NSAIDs induced headache.

Drugs and food interactions: Increase- Hyperkalaemia with potassium-

sparing diuretics, increase- anticoagulant effect-anticoagulants, NSAIDs,

platelet inhibitors, salicylates, thrombolytics, SSRIs, increase-toxicity-

phenytoin, lithium, cyclosporine, methotrexate, digoxin, increases- Gl side

effects-aspirin, other NSAIDs, bisphosphonates, corticosteroids; decrease-

antihypertensive effect-beta-blockers, diuretics, ACE inhibitors, decrease-

effect of diuretic.

Patient information: To take with food, milk or antacids to avoid GI upset.

To avoid aspirin, alcoholic beverages, NSAIDs, or other over the counter

drugs medications unless approved by prescriber. Do not lie down for 15-

30min after taking medication. Monitor weight and report gain greater then

1kg/24hrs.

FLURBIPROFEN
Dosage form and strength: Tablets (coated): 50 mg, 100 mg and 200 mg.
Indications: Rheumatic disease, other musculoskeletal disorders, mild to
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moderate pain including dysmenorrhea, post-operative pain.

Contraindications/Precautions: Breast-feeding, renal or cardiac or hepatic

impairment; Lab test (Hgb, LFT, KFT, audiometry and eye test) should be

under taken regularly. Monitor for GI bleeding.

Dosage schedule: Oral- 150 -200 mg daily in divided doses, increased in

acute conditions to 300 mg daily.

- Dysmenorrhea: initially 100 mg then 50-100 mg every 4-6 hours, maximum
300 mg daily.

Adverse effects: Similar to ibuprofen but more gastro-intestinal adverse

effects than ibuprofen.

Drugs and food interaction: See under NSAIDs as general.

IBUPROFEN

Dosage form and strength: Tablet: 200 mg, 400 mg; Oral liquid: 100mg/5ml.
Indications: Rheumatoid arthritis, osteoarthritis, primary dysmenorrhea,
dental pain, musculoskeletal disorders, fever, migraine.
Contraindications/Precautions: Pregnancy (D) 3" trimester,
hypersensitivity to this product, NSAIDs, asthma, severe renal and hepatic
disease. Pregnancy(C) 1 and 2" trimester, breastfeeding, children, geriatric
patients, bleeding disorders, Gl disorders, cardiac disorders.

Dosage schedule: Adult-initially 1.2-1.8 g daily in 3-4 divided doses preferably
after food, increased if necessary to maximum of 2.4 g daily, maintenance
dose of 0.6-1.2 g daily may be adequate; child - 20-30 mg/kg daily in divided
doses (juvenile arthritis up to 40 mg/kg daily), not recommended for children
under 5 kg.

Adverse effects: Gastrointestinal irritation, bleeding, hypersensitivity
reactions like rash, angioedema, bronchospasm, pruritic, photosensitivity
and photophobia, tinnitus, dizziness, headache, fluid retention, vertigo.
Drugs and food interaction: See under NSAIDs as general

Patient information: To use sunscreen, sunglasses, and protective clothing
to prevent photosensitivity, report blurred vision, ringing, roaring in ears, so
that eye and hearing tests should be done during long-term therapy, avoid
driving, other hazardous activities if dizziness or drowsiness occurs, avoid
alcohol, NSAIDs, salicylates, bleeding may occur.

INDOMETHACIN

Dosage form and strength: Capsules: 25 mg, 50 mg, 75 mg; Modified-release
capsules: 75 mg; Suppositories: 100 mg.

Indications: Rheumatic disease and other musculoskeletal disorders, acute
gout, dysmenorrhea, closure of ductus arteriosus.
Contraindications/Precautions: Active gastro-intestinal bleeding, active
gastro-intestinal ulceration , history of gastrointestinal bleeding related to
previous NSAID therapy, history of gastro-intestinal perforation related to
previous NSAID therapy, history of recurrent gastro-intestinal hemorrhage
(two or more distinct episodes), history of recurrent gastro-intestinal
ulceration (two or more distinct episodes), severe heart failure, pregnancy(D)
3rd trimester, neonates, aortic coarctation, salicylate/NSAID hypersensitivity,
lactating mother. Heart failure, allergic disorders, cardiac impairment,
cerebrovascular disease, coagulation defects, connective tissue disorders,
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Crohn’s. disease, elderly, epilepsy, ischemic heart disease, parkinsonism,

peripheral arterial disease, psychiatric disturbances, risk factors for

cardiovascular events, ulcerative colitis, uncontrolled hypertension, child,
hepatic impairment, renal impairment. During prolonged therapy ophthalmic
and blood examinations particularly advisable.

Dosage schedule:

- Pain and moderate to severe inflammation in rheumatic disease and other
musculoskeletal disorders: oral using immediate-release medicines- 50-200
mg daily in divided doses; by rectum-100 mg twice daily if required, dose
to be administered at night and in the morning, combined oral and rectal
treatment, maximum total daily dose 150-200 mg

- Oral using modified-release medicines-75 mg 1-2 times a day.

- Acute gout: oral using immediate-release medicines- 150-200 mg daily in
divided doses;

- Oral using modified-release medicine-75 mg 1-2 times a day.

- Dysmenorrhea: oral using immediate-release medicines- up to 75 mg daily;

- Oral using modified-release medicines- 75 mg daily.

Adverse effects: General side-effects: See under diclofenac, specific side-

effects: with oral use- nausea; with rectal use- suppositories may cause

occasional bleeding and rectal irritation

Drugs and food interaction: See under NSAIDs as general.

Patient information: Dizziness may affect performance of skilled tasks

(e.g. driving). Take medication with full glass of water. Remain with upright

position for 15-30min after administration of medication. Avoid concomitant

use with alcohol. Inform if rash, itching, abdominal pain, black colour stool.

MEFENAMIC ACID

Dosage form and strength: Tablet: 500 mg, capsule 250 mg; Oral
suspension: 50 mg/5ml

Indications: Rheumatoid arthritis, osteoarthritis, postoperative pain, pain
during dysmenorrhea/ menorrhagia.

Contraindications/Precautions: Active gastro-intestinal bleeding and
ulceration, history of recurrent gastro-intestinal bleeding or ulceration,
inflammatory bowel disease, severe heart failure, lactating mother, allergic
disorder, acute porphyria, cardiac impairment, cerebrovascular disease,
coagulation defect, connective tissue disorder, Chron’s disease, ulcerative
colitis, uncontrolled hypertension, pregnancy category C and D.

Dosage schedule: Pain and inflammation in rheumatoid arthritis and
osteoarthritis/postoperative pain/mild to moderate pain/acute pain
including dysmenorrhea/menorrhagia: 500 mg 3 times a day.

Adverse effects: Diarrhea (withdraw treatment), rashes (withdraw
treatment), stomatitis, fatigue, paresthesia, aplastic anemia, glucose
intolerance, thrombocytopenia.

Drugs and food interaction: See under NSAIDs as general.

NAPROXEN

Dosage form and strength: Tablet: 500 mg, 750 mg, 250 mg (SR)
Indications: Rheumatic disease, musculoskeletal disorders, dysmenorrhea,
acute gout.
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Contraindications/Precautions:  Active gastro-intestinal bleeding and
ulceration, history of recurrent gastro-intestinal bleeding or ulceration,
inflammatory bowel disease, severe heart failure, pregnancy category C and
D. Uncontrolled hypertension, allergic disorders, cardiac impairment, Chron’s
disease, ulcerative colitis, breastfeeding, children <2-year, geriatric patients.

Dosage schedule:

- Pain and inflammation in rheumatic disease: 0.5-1 g daily in 1-2 divided
doses.

- Pain and inflammation in musculoskeletal disorders / dysmenorrhea:
initially 500 mg, then 250 mg every 6-8 hours as required, maximum dose
after the first day 1.25 g daily.

- Acute gout: initially 750 mg then 250 mg every 8 hours until attack has
passed.

Adverse effects: See under NSAIDs as general.

Drugs and food interaction: See under NSAIDs as general.

Patient information: To report blurred vision, ringing, roaring in ears (may

indicate toxicity). To avoid driving and other hazardous activities if dizziness

or drowsiness occurs.

PARACETAMOL

Dosage form and strength: Pediatric oral solution: 150 mg/ml in a suitable

flavored vehicle; Oral suspension: 125mg/5ml, tablet 500 mg; Injection: 150

mg/ml; Rectal suppositories: 120, 325, 650 mg; Infusion: 1000mg/100ml.

Indications: Mild to moderate pain or fever, arthralgia, dental pain,

dysmenorrhea, headache, myalgia, osteoarthritis.

Contraindications/Precautions: Hypersensitivity, pregnancy B and C,

breastfeeding, geriatric patients, anemia, renal/hepatic disease, chronic

alcoholism. May cause hepatic toxicity at doses 0.4 g/day with chronic use,

Dosage schedule:

- Mild to moderate pain /pyrexia: adult-oral-0.5-1 g every 4-6 hours,
maximum 4 g per day, by IV - adult (body-weight 10-50 kg): 15 mg/kg every
4-6 hours, dose to be administered over 15 minutes, maximum 60 mg/kg
per day, adult (body-weight 50 kg and above): 1 g every 4-6 hours, dose to
be administered over 15 minutes, maximum 4 g per day, by rectum-adult-
0.5-1 g every 4-6 hours, maximum 4 g per day.

- Mild to moderate pain in patients with risk factors for hepatotoxicity: by
IV- adult (body-weight 50 kg and above): 1 g every 4-6 hours, dose to be
administered over 15 minutes, maximum 3 g per day.

- Pain/ pyrexia with discomfort: oral-children -10-15 mg/kg/dose every 4-6
hours and do not exceed more than 5 doses.

Adverse effects: See under indomethacin.
Drugs and food interaction: Avoid use with salicylates, renal adverse
reactions: NSAIDs, salicylates, increase-hypoprothrombinemia-warfarin,
long-term use, high doses of acetaminophen, increase-hepatotoxicity-
barbiturates, alcohol, carbamazepine, hydantoins, rifampin, rifabutin,
isoniazid, zidovudine, lamotrigine, imatinib, decrease-absorption of
paracetamol, colestipol, cholestyramine.

Patient information: Not to exceed recommended dosage. May be used when

breastfeeding, short-term, recognize signs of chronic overdose: bleeding,
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bruising, malaise, fever, sore throat, do not self-medicate for more than 10
days without consultation with physician.

PIROXICAM

Dosage form and strength: Orodispersible tablet: 20 mg; Capsule: 10 mg,

20 mg; Gel: 0.5%

Indications: Rheumatoid arthritis, juvenile rheumatoid arthritis,

osteoarthritis, ankylosing spondylitis, musculoskeletal conditions.

Contraindications/ Precautions: Inflammatory bowel disease. Increase risk

of asthma, cardiac disease, CHF, hepatic and renal impairment, HTN. For

topical preparations apply with gentle massage only. Piroxicam orodispersible
tablets can be taken by placing on the tongue and allowing to dissolve or by
swallowing.

Dosage schedule:

- Rheumatoid arthritis/Osteoarthritis/Ankylosing spondylitis: Up to 20 mg
once daily.

- Pain relief in musculoskeletal conditions / treatment in knee or hand
osteoarthritis (adjunct)to the skin: apply 3-4 times a day, 0.5% gel to be
applied, review treatment after 4 weeks.

Adverse effects: Indigestion, upper respiratory infection, headache,

diarrhea, nausea, abdominal pain, edema, anemia, dizziness. With topical

use-photosensitivity, rash (discontinue use if develops).

Drugs and food interaction: See under NSAIDs as general.

Patient information: For topical preparations, patients and their care taker

should be advised to wash hands immediately after use, patients should be

advised against excessive exposure to sunlight of area treated in order to
avoid possibility of photosensitivity, drink at least 6-8 glass of water, do not
breastfeed.

9.3.2 Selective COX-2 inhibitors

CELECOXIB

Dosage form and strength: Capsules: 50, 100, 200 and 400 mg

Indications: Acute pain and primary dysmenorrhoea, ankylosing spondylitis,

osteoarthritis, rheumatoid arthritis.

Contraindications/Precautions: ~ Aspirin allergy, chronic hepatitis,

perioperative pain resulting from coronary artery bypass graft surgery.

Congestive heart failure, hypertension, asthma, bleeding disorder,

bronchospasm, duodenal/gastric/peptic ulcer, renal impairment, pregnancy

category C and D, lactation. Increased risk of adverse cardiovascular events

and skin reactions, risk of gastro-intestinal bleeding, ulceration, perforation.

Dosage schedule:

- Acute pain and primary dysmenorrhoea: initially 400 mg oral then 200 mg
as required;

- Ankylosing spondylitis: 200 mg/day up to 400 mg/day;

- Osteoarthritis: 200 mg/day,

- Rheumatoid arthritis: 100-200mg/day.

Adverse effects: Headache, hypertension, fever, dyspepsia, flatulence,

peripheral oedema, pharyngitis.
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Drugs and food interaction: Enalapril, ketorolac, methotrexate, aceclofenac,
aluminium hydroxide, lisinopril, amiloride, aspirin, atenolol.

ETORICOXIB

Dosage form and strength: Tablets: 30 mg, 60 mg, 90 mg and 120 mg
Indications: Ankylosing spondylitis, osteoarthritis, rheumatoid arthritis,
acute gout.

Contraindications/Precautions: Hypersensitivity, active Gl ulceration or
bleeding, inflammatory bowel disease, heart failure, ischaemic heart disease,
peripheral arterial disease, cerebrovascular disease, uncontrolled HTN,
history of bronchospasm, acute rhinitis, nasal polyps, children, lactation.
Renal and hepatic impairment.

Dosage schedule:

- Osteoarthritis: 30 mg once daily increased to 60 mg once daily;

- Rheumatoid arthritis & ankylosing spondylitis: 90 mg once daily;

- Acute gout: 120 mg once daily, max duration- 8 days.

Adverse effects: Stevens-Johnson syndrome, exfoliative dermatitis and
toxic epidermal necrolysis, upper Gl ulceration, perforation and bleeding,
alveolar osteitis, oedema/fluid retention, dizziness, headache, palpitations,
arrhythmia, HTN, asthenia/fatigue, flu-like disease, bronchospasm,
ecchymosis, increased ALT and AST.

9.4 Drug used in osteoarthritis and osteoporosis

9.4.1 Anthraquinone

DIACEREIN

Dosage form and strength: Tablet: 50 mg

Indications: Osteoarthritis.

Contraindications/Precautions: ~ Pregnancy category B, lactation,
hypersensitivity to anthraquinone derivatives. Hepatic and renal impairment.
Monitor CBC, LFT and urinalysis every 6 month.

Dosage schedule: Oral -50mg twice daily

Adverse effects: Diarrhea, pain abdomen, nausea, vomiting, intense yellow
coloring of urine.

Drugs and food interaction: Decrease absorption with aluminum and/
or magnesium hydroxide antacids, increase risk of diarrhea with laxative,
antibiotics. Avoid co-admin with fibers and phytates.

Patient information: Should be taken with food or immediately after food.

9.4.2 Bisphosphonates

ALENDRONATE

Doses form and strength: Tablet: 5 mg, 10 mg, 35 mg, 40 mg, 70 mg
Indications: Osteoporosis, Paget’s disease
Contraindications/Precautions: Hypersensitivity, hypocalcaemia,
oesophageal stricture or achalasia. If allergy to bisphosphonate oesophageal
narrowing/blockage, low blood Ca* level, serum kidney problem. Pregnancy,
breastfeed, taking herbal preparation, dietary supplements.
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Doses schedule: 5-10 mg OD, 35-70 mg weekly

Adverse effect: Heart burn, gastric erosion, retrosternal pain, flatulence,
headache, body ache, fall in serum Ca?level.

Drugs and food interaction: NSAID, prednisolone, angiogenesis inhibitors
(bevacizumab), calcium, iron, antacids, tea, coffee, fruits juice.

Patient information: Should be taken in empty stomach in morning and not
to lie down or take food at least for 30 min to prevent oesophagitis.

ETIDRONATE

Dosage form and strength: Tablet: 200 mg, 400 mg

Indications: Paget's disease, total hip replacement, spinal cord injury,

prevention of PTH-induced bone resorption, myositis ossificans.

Contraindications/Precautions: Osteomalacia, hypersensitivity,

oesophagus stricture and achalasia, Enterocolitis, renal impairment, Gl

irritation, esophagitis, oesophageal ulcer and erosion.

Dosage schedule:

- Paget’s disease: oral- 5-10 mg/kg qday not to exceed 6 months;

- Total hip replacement: oral- 20 mg/kg qday one month pre- and three
months post-surgery (4 months total).

Adverse effects: Convulsion, fever, hypocalcaemia, hypomagnesemia,

hypophosphatemia, bone pain, abnormal renal function.

Drugs and food interaction: Aluminium hydroxide, calcium carbonate,

calcium gluconate, sodium bicarbonate.

IBANDRONATE

Dosage form and strength: Tablet: 150 mg; Prefilled syringe: 1 mg/ml
Indications: Treatment and prevention osteoporosis in postmenopausal
women.

Contraindications/Precautions: Hypersensitivity, uncorrected
hypocalcaemia, oesophageal achalasia and stricture, pregnancy, lactation,
esophagitis, dysphagia, oesophageal ulcer, renal impairment. Adequate
intake of calcium and vitamin D is recommended

Dosage schedule: Oral: 150 mg every month or 3 mg IV every 3 months
administered over 15-30 seconds.

Adverse effects: URI, back pain, dyspepsia, bronchitis, asthenia, diarrhoea,
dizziness, myalgia tooth disorder, UTI.

Drugs and food interactions: Human parathyroid hormone, calcium
carbonate and gluconate, ferrous fumarate.

Patient information: Do not lie down after taking medications.

PAMIDRONATE

Dosage form and strength: Powder: 30 mg; Injection: 3 mg/ml, 6 mg/ml,
9 mg/ml

Indications: Prevention of androgen deprivation induced osteoporosis,
hypercalcemia of malignancy, Paget’s disease, osteolytic bone metastasis of
breast cancer, multiple myeloma

Contraindications/Precautions:  Pregnancy category D, lactation,
hypersensitivity. ~ Renal ~ impairment,  electrolyte  abnormalities,
myelosuppression.
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Doses schedule:

- Hypercalcemia of malignancy: 90 mg single dose IV infusion over 2-24
hours;

- Paget’s disease: 30 mg IV infusion over 4 hours qday for 3 consecutive days;

- Osteolytic bone metastases of breast cancer and multiple myeloma: 90 mg
IV infusion over 4 hours gmonth.

Adverse effects: Anaemia, UTI, hypokalaemia, hypophosphatemia,

hypocalcaemia, hypomagnesemia, seizure, HTN, osteonecrosis

Drugs and food interaction: See under ibandronate

RISEDRONATE

Dosage form and strength: Tablet: 5 mg, 30 mg, 35 mg, 150mg; Delayed

release tablet: 35 mg

Indications:  Postmenopausal  osteoporosis,  glucocorticoid-induced

osteoporosis, Paget’s disease, osteoporosis in men, osteogenesis imperfecta

(orphan).

Contraindications/Precautions: Hypersensitivity, angioedema, generalized

rash, bullous skin reactions, Stevens-Johnson syndrome, toxic epidermal

necrolysis, hypocalcemia, esophagus stricture and achalasia, dysphagia,

esophagitis, esophageal or gastric ulcer, osteonecrosis of the jaw.

Dosage schedule:

- Postmenopausal osteoporosis: oral -5 mg once daily or 35 mg once weekly
or 150 mg once monthly;

+ Glucocorticoid-induced osteoporosis: oral- 5 mg/day;

- Paget’s disease: oral- 30 mg/day for 2 months.

Adverse effects: Arthralgia, diarrhea, headache, nausea, constipation, rash,

abdominal pain, hypertension, dyspepsia, flulike syndrome, depression, chest

pain, dizziness, pharyngitis, rhinitis, prostatic hyperplasia, hypocalcemia,

dyspnea, gastritis, nephrolithiasis, hypophosphatemia, arrhythmia.

Drugs and food interaction: See under ibandronate.

ZOLEDRONATE

Dosage form and strength: Injectable solution: 4 mg/5 mL and 5 mg/100 mL

Indications: Hypercalcemia, cancer chemotherapy, multiple myeloma,

osteoporosis.

Contraindications/Precautions: Pregnancy, hypersensitivity, urticaria,

angioedema, and anaphylactic reaction or shock hypocalcemia, severe renal

impairment.

Dosage schedule:

- Hypercalcemia of malignancy: no more than 4 mg IV (infused over >15
minutes) once may be repeated in 7 days;

- Multiple myeloma, bone metastases from solid tumours: 4 mg IV (infused
over >15 minutes) every 3-4 weeks;

- Osteoporosis, prevention in postmenopausal women: 5 mg IV over >5
minutes every 2 years.

Adverse effects: Bone pain, nausea, fever, fatigue, anaemia, vomiting,

constipation, dyspnoea, diarrhoea, anorexia, arthralgia, headache, dizziness,

insomnia, urinary tract infection, anxiety, hypophosphatemia, hypokalaemia,

hypotension, hypomagnesemia, rash
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Drugs and food interaction: See under ibandronate.

9.5 Skeletal muscle relaxants

9.5.1 Centrally acting muscle relaxants

BACLOFEN

Dosage form and strength: Tablet: 10 mg, 20 mg; Oral solution: 1 mg/ml.

Indications: Pain of muscle spasm in palliative care, hiccup due to gastric

distension in palliative care, chronic severe spasticity resulting from disorders

such as multiple sclerosis or traumatic partial section of spinal cord, severe
chronic spasticity unresponsive to oral anti-spastic drugs.

Contraindications/Precautions: Active peptic ulceration, pregnancy

category C, breastfeeding, geriatric patients, peptic ulcer disease, renal/

hepatic disease, stroke, seizure disorder, diabetes mellitus.

Dosage schedule:

- Pain of muscle spasm in palliative care: oral- 5-10 mg three times a day;

- Hiccup due to gastric distension in palliative care: oral- 5 mg twice daily;

- Chronic severe spasticity resulting from disorders such as multiple sclerosis
or traumatic partial section of spinal cord: oral- initially 5 mg 3 times a
day gradually increased, maintenance up to 60 mg daily in divided doses,
review treatment if no benefit within 6 weeks of achieving maximum dose,
maximum 100 mg per day;

- Severe chronic spasticity unresponsive to oral anti-spastic drugs (or where
side-effects of oral therapy unacceptable) or as alternative to ablative
neurosurgical procedures (specialist use only): intrathecal injection- test
dose 25-50 micrograms to be given over at least 1 minute via catheter or
lumbar puncture then increased in steps of 25 micrograms (max. per dose
100 micrograms) not given more often than every 24 hours to determine
appropriate dose then dose titration phase most often using infusion
pump (implanted into chest wall or abdominal wall tissues) to establish
maintenance dose (ranging from 12 micrograms to 2 mg daily for spasticity
of spinal origin or 22 micrograms to 1.4 mg daily for spasticity of cerebral
origin) retaining some spasticity to avoid sensation of paralysis.

Adverse effects: Agitation, anxiety, ataxia, cardiovascular depression,

confusion, depression, dizziness, drowsiness, dry mouth, euphoria,

gastrointestinal disturbances, hallucinations, headache, hyperhidrosis,
hypotension, insomnia myalgia, nightmares, rash respiratory depression,
sedation, seizure, tremor, urinary disturbances, visual disorders.

Drugs and food interaction: Increase CNS depression with alcohol, tricyclics,

opiates, barbiturates, sedatives, hypnotics, MAQIs, increase hypotension

with anti-hypertensives.

Patient information: Not to discontinue medication quickly, hallucinations,

spasticity, tachycardia will occur, product should be tapered off over 1-2 week,

not to take with alcohol, other CNS depressants, avoid hazardous activities if
drowsiness, dizziness occurs, notify prescriber if nausea, headache, tinnitus,
insomnia, confusion, constipation, inadequate, painful urination continues.



Drugs used in Musculoskeletal & Joint Disorders 235

DEXMEDETOMIDINE

Dosage form and strength: Injection: 100 pg/ml.

Indications: Maintenance of sedation during intensive care.
Contraindications/Precautions: ~ Pregnancy, breastfeeding, hepatic
impairment. Dexmedetomidine should only be administered by or under
the direct supervision of personnel experienced in its use with adequate
training in anaesthesia and airway management, cardiac function needs to
be monitored, respiratory function also needs to be monitored in cases of
non-intubated cases.

Dosage schedule: Maintenance of sedation during intensive care: IV
infusion- 0.7 microgram/kg/hour adjusted according to response, usual dose
0.2-1.4 microgram/kg/hour.

Adverse effects: Agitation, blood pressure changes, bradycardia, changes
in blood sugar, dry mouth, hyperthermia, myocardial infarction, myocardial
ischemia, nausea, tachycardia, vomiting, abdominal distension, AV block,
decreased cardiac output, dyspnoea, hallucination, hypoalbuminemia,
metabolic acidosis, thirst.

MIDAZOLAM
See under Anaesthesia

TIZANIDINE

Dosage form and strength: Tablet: 2 mg, 4 mg.

Indications: Spasticity associated with multiple sclerosis or spinal cord
injury or disease.

Contraindications/Precautions: Pregnancy category C, breastfeeding,
elderly, children, geriatric patients, hypotension, renal/hepatic disease.
Monitor liver function monthly for first four months and in those who
develop unexplained nausea, anorexia or fatigue.

Adverse effects: Somnolence, dizziness, speech disorder, dyskinesia,
nervousness, hallucination, psychosis, hypotension, bradycardia, dry mouth,
vomiting, increased ALT, abnormal LFTs, constipation, blurred vision, urinary
frequency, pharyngitis, rhinitis, tremor, rash, muscle weakness.

Dosage schedule: Spasticity associated with multiple sclerosis or spinal cord
injury or disease: Initially 2 mg for 1 dose, then increased in steps of 2 mg/24
hours every 3-4 days in divided doses, adjusted according to response, usual
dose up to 24 mg daily in 3-4 divided doses, maximum 36 mg per day.
Drugs and food interaction:

CNS depression—alcohol, other CNS depressants

Increase: Tizanidine levels—other CYP1A2 inhibitors (acyclovir, amiodarone,
famotidine, mexiletine, enoxacin, norfloxacin, propafenone, tacrine,
verapamil, zileuton, oral contraceptives ciprofloxacin), fluvoxamine, avoid
concurrent use.

Increase: Hypotension—anti-hypertensives

Increase: Effect of rasagiline

Patient information: To rise slowly from lying or sitting to upright position to
prevent orthostatic hypotension, to ask for assistance if dizziness, sedation
occur, to avoid drinking alcohol, to avoid operating machinery, driving until
effects known, to discontinue gradually.
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DENOSUMAB

Dosage form and strength: 60 mg/mL (1 mL prefilled syringe or 1mL vial); 70

mg/mL (120 mg/1.7 mL vial).

Indications: Osteoporosis, androgen deprivation induced bone loss, giant

cell tumour, hypercalcemia of malignancy.

Contraindications/Precautions: History of systemic hypersensitivity,

urticaria, pre -existing hypocalcaemia, children, pregnancy, lactation. Serious

infections (including cellulitis) and dermatologic reactions (e.g., dermatitis,
rashes, eczema), hypersensitivity (including anaphylaxis).

Dosage schedule:

- Osteoporosis: Prolia- 60 mg SC every 6 months, supplement with calcium
1000 mg/day and vitamin D 400 1U/day;

- Androgen deprivation induced bone loss: men with prostate cancer- 60
mg SC every 6 months; Giant cell tumour: 120 mg SC every 4 weeks with
additional 120 mg on days 8 and 15 during first month of therapy,

- Hypercalcemia of malignancy: 120 mg SC q4wk
Adverse effects: Back pain, extremity pain, musculoskeletal pain,
hypercholesterolemia, cystitis, upper respiratory tract infection, new
malignancies, sciatica, nonfatal serious infection, bone pain, anaemia,
upper abdominal pain, rash, flatulence, osteonecrosis of jaw, pruritus,
hypocalcaemia.
Drugs and food interaction: Daclizumab, influenza virus vaccine,
abatacept, adalimumab, alefacept, alemtuzumab, anakinra, azathioprine,
beclomethasone, cholera vaccine, cisplatin, cortisone cyclophosphamide,
cyclosporine, fluorouracil, hydrocortisone, hydroxychloroquine sulphate,
imatinib, leflunomide, meningococcal group B vaccine, mercaptopurine,
methotrexate, methylprednisolone, mitomycin, mycophenolate, prednisolone,
tacrolimus, vinblastine, vincristine.




10.1 Anti-amoebic and Anti-giardial drugs
Diloxanide furoate
Metronidazole
Secnidazole
Tinidazole

10.2 Antibacterial (other than antitubercular and antileprotic drugs)
10.2.1 Cell wall synthesis inhibitors

10.2.1.1

10.2.1.2

Cephalosporins
Cefaclor

Cefadroxil

Cefalexin

Cefazolin

Cefepime

Cefixime

Cefoperazone
Cefotaxime
Cefpodoxime
Ceftazidime
Ceftriaxone
Cefuroxime

Penicillins

Amoxicillin
Amoxicillin/clavulanate
Ampicillin
Ampicillin/sulbactam
Bacampicillin

Benzyl penicillin (penicillin G)
Carbenicillin
Cloxacillin
Flucloxacillin

Phenoxy methyl penicillin (penicillin V)
Piperacillin
Piperacillin/tazobactam

10.2.2 Protein synthesis inhibitors

10.2.2.1

10.2.2.2
10.2.2.3

10.2.2.4

Aminoglycosides
Amikacin

Gentamicin

Neomycin
Chloramphenicol
Lincosamide derivative
Clindamycin
Oxazolidinones
Linezolid
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10.2.2.5 Macrolides
Azithromycin
Clarithromycin
Erythromycin
10.2.2.6 Quinolones and fluoroquinolones
Ciprofloxacin
Levofloxacin
Moxifloxacin
Nalidixic acid
Norfloxacin
Ofloxacin
10.2.2.7 Sulphonamides
Cotrimoxazole: sulphamethoxazole and
trimethoprim
10.2.2.8 Tetracyclines
Doxycycline
Minocycline
Oxytetracycline
Tetracycline
10.2.3 Glycopeptide antibacterials
Vancomycin

10.3 Antifungal drugs

Amphotericin B
Clotrimazole
Fluconazole
Griseofulvin
Itraconazole
Ketoconazole
Nystatin

10.4 Antihelminthic drugs

Albendazole
Mebendazole
Miltefosine
Niclosamide
Pentamidine
Piperazine
Praziquantel

Pyrantel pamoate
Sodium stibogluconate

10.5 Antileprotic drugs

Clofazimine
Dapsone
Rifampicin



Drugs used in Infections 239
10.6 Antimalarials
Artemether with lumefantrine
Artesunate
Chloroquine
Mefloquine
Primaquine
Quinine
Sulfadoxine and pyrimethamine

10.7 Anti-tubercular drugs

10.7.1 First line drugs
Ethambutol
Isoniazid
Pyrazinamide
Rifampin
Streptomycin

10.7.2 Second line drugs
Bedaquiline
Capreomycin
Cycloserine
Ethionamide
Kanamycin
P-aminosalicylic acid (pas)

10.8 Anti-virals

10.8.1 Antihepatitis agents
Entecavir
Peginterferon alfa
Sofosbuvir

10.8.2 Antiherpes virus agents
Acyclovir

10.8.3 Anti-influenza agents
Oseltamivir

10.8.4 Antiretroviral agents
Didanosine
Efavirenz
Indinavir
Lamivudine
Lopinavir+ ritonavir
Nelfinavir
Nevirapine
Ritonavir
Saquinavir
Stavudine
Tenofovir disoproxil
Zidovudine
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10.1 Anti-amoebic and Anti-giardial drugs

DILOXANIDE FUROATE

Dosage form and strengths: Tablet: 500 mg

Indications: Asymptomatic cyst passers and extra intestinal amoebiasis
(together with tissue amoebicide).

Contraindication/Precautions: Pregnancy, breastfeeding.

Dosage schedule: Adult: 500 mg every 8 hours for 10 days. Child: 20 mg/kg
daily in 3 divided doses for 10 days.

Adverse effects: Flatulence, nausea, vomiting, diarrhoea, pruritus, urticaria.

METRONIDAZOLE
Dosage form and strengths: Injection: 500 mg/100 ml; Oral suspension:
100 mg/5 ml, and 200 mg/5 ml; Tablet: 200 mg, 400 mg and 600 mg.
Indications: Giardiasis, amoebic dysentery and extra-intestinal amoebiasis
including amoebic liver abscess, Trichomonas vaginalis, Giardia lambia,
Helicobacter pylori, Balantidium coli and anaerobic bacterial infections,
treatment and prevention of surgical and gynaecological sepsis due to
colonic anaerobes particularly Bacteroides fragilis.
Contraindication/Precaution: Pregnancy (1°' trimester), breastfeeding,
hypersensitivity. ~ Second and third trimester: Pregnancy (B), geriatric
patients, candida infections, heart failure, fungal infections, dental disease,
bone marrow depression, hematologic disease, Gl /renal/hepatic impairment,
contracted visual field, CNS disorders. Nursing mothers should not breast
feed during treatment with high dose. Avoid alcohol or preparation containing
alcohol during use or for 4-8 hours after use of this product.

Dosage schedule:

- Invasive intestinal amoebiasis: oral 800 mg every 8 hours for 5 days; Child
1-3 years: 200 mg every 8 hours; 3-7 years: 200 mg every 6 hours: 7-10
years: 400 mg every 8 hours.

- Extra-intestinal amoebiasis (including liver abscess) and symptomless
amoebic cyst passers: oral, 400-800 mg every 8 hours for 5-10 days, child
1-3 years: 100-200 mg every 8 hours: 3-7 years: 100-200 mg every 6 hours,
7-10 years: 200-400 mg every 8 hours.

- Giardiasis: oral, 2 g daily for 3 days or 400 mg 3 times daily for 5 days; child
1-3 years 500 mg daily for 3 days, 3-7 years 600-800 mg daily, 7-10 years
1 g daily.

- Anaerobic infections (usually treated for 7 days): oral, 800 mg initially then
400 mg every 8 hours, by intravenous infusion: 500 mg every 8 hours; child
any route 7.5 mg/kg every 8 hours. Leg ulcers and pressure sores: oral, 400
mg every 8 hours for 7 days.

- Bacterial vaginosis: oral, 400 mg twice daily for 5-7 days or 2 g as a single
dose.

- Acute ulcerative gingivitis: oral, 200 mg every 8 hours for 3 days; child 1-3
years: 50 mg every 8 hours for 3 days; 3-7 years: 100 mg every 12 hours, 7-10
years: 100 mg every 8 hours.

- Surgical prophylaxis: oral, 400 mg started 2 hours before surgery, up to 3
further doses of 400 mg may be given every 8 hours for high-risk procedure;
child 7.5 mg/kg 2 hours before surgery; up to 3 further doses of 7.5 mg/
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kg may be given every 8 hours for high-risk procedures. By intravenous
infusion, 500 mg shortly before surgery, child 7.5 mg/kg every 8 hours.

Adverse effects: Metallic taste, nausea, headache, furred tongue,

dizziness, vertigo, dark brown urine and reversible peripheral neuropathy.

Metronidazole is carcinogenic in rats and mice but no clinical evidence of

increased susceptibility to malignancy has been reported in patients. The

large dose of drug should be used during pregnancy only when clearly
needed.

Drug and food interactions: Avoid use with zalcitabine, norfloxacin,

disulfiram. Disulfiram-like reactions have occurred in patients who have

ingested alcohol concurrently with these drugs. Potentiation of the effects of
oral anticoagulant have been reported.

SECNIDAZOLE

Dosage form and strength: Tablet: 500 mg

Indications: Trichomoniasis, amoebiasis, giardiasis, invasive (hepatic)

amoebiasis

Contraindications/Precautions: Hypersensitivity to secnidazole or other

nitroimidazole derivatives. Avoid chronic use

Dosage schedule:

- Trichomoniasis, amoebiasis, giardiasis: oral, adult: single dose 2000 gm.
Oral, children: single dose 30 mg/kg.

- Invasive (hepatic) amoebiasis: oral, adult: 1.5 g daily in single or divided
doses for 5 days. Oral, children: 30 mg/kg daily in single or divided doses
for 5 days

Adverse effects: Vulvovaginal candidiasis, nausea, headache, dysgeusia,

diarrhea, vomiting, abdominal pain, vulvovaginal pruritus

TINIDAZOLE

Dosage form and strengths: Tablet: 300 mg, 500 mg, 1 gram; Suspension:

150 mg/ml, Injection 200 mg/100 ml.

Indications: Amoebic infections, bacterial vaginosis, acute ulcerative colitis,

intestinal amoebiasis

Contraindications/Precaution: Pregnancy (©), breastfeeding,

hypersensitivity, Children, geriatric, hepatic disease, CNS depression, blood

dyscrasias, candidiasis, seizures, viral infection, alcoholism.

Dosage schedule:

- Anaerobic infections: oral, 2 g initially, followed by 1g daily or 500 mg twice
daily, usually for 5-7 days.

- Bacterial vaginosis and acute ulcerative gingivitis: single 2 g dose.

- Abdominal surgery prophylaxis: single 2 g dose approximately 12 hours
before surgery.

- Intestinal amoebiasis: 2 g daily for 2-3 days; Child: 50-60 mg/kg daily for
3 days.

- Amoebic involvement of liver: 1.5-2 g daily for 3-6 days; Child: 50-60 mg/
kg daily for 5 days.

- Urogenital trichomoniasis and giardiasis: single 2 g dose; Child: single dose
of 50-75 mg/ kg (repeated once if necessary).

Adverse effects: See under metronidazole.
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Drug and food interaction: Don't use within 2 weeks of use of disulfiram.
Cimetidine and ketoconazole increases effects of tinidazole. Phenobarbital,
rifampin, phenytoin, cholestyramine, oxytetracycline decreases effects.
Increases action of anti-coagulants, cyclosporine, tacrolimus, hydantoins,
and lithium.

10.2 Anti-bacterial (other than anti-tubercular and anti-leprotic drugs)

10.2.1 Cell wall synthesis inhibitors
10.2.1.1 Cephalosporins

CEFACLOR

Dosage form and strengths: Capsule: 250 mg, 500 mg; Oral suspension:
125 mg/5 ml.

Indications: Susceptible infections due to sensitive gram-positive and gram-
negative bacteria, pneumonia, lower UTI.

Contraindications/Precautions: Cephalosporins have cross-allergenicity
with penicillins (about 10% cases) so it should be avoided in patients
who have had hypersensitivity reaction to penicillins. Prolonged use of
cephalosporins may result in the overgrowth of non-susceptible organisms
especially Pseudomonas, Enterococci or Candida.

Dosage schedule: 250 mg every 8 hours, doubled for severe infection;
maximum 4 g daily. Child over one month: 20 mg per kg daily in 3 divided
doses, doubled for severe infections, maximum 1 g daily.

Adverse effects: Hypersensitivity reactions including urticaria, pruritus,
rash, fever, joint pain and exfoliative dermatitis. Anaphylaxis occurs rarely.
Nausea, vomiting, diarrhoea, positive coomb’s test, elevated liver enzymes
levels and rarely thrombocytopenia or neutropenia.

CEFADROXIL

Dosage form and strengths: Capsule: 500 mg, 1000 mg; Tablet: 125 mg, 250
mg; Oral suspension: 125 mg/5 ml, and 250 mg/ml.

Indication: Skin and soft tissue infection, uncomplicated UTI, pharyngitis,
tonsillitis, endocarditis, renal impairment.
Contraindications/PrecautionsHypersensitivity. See under cefaclor.
Dosage schedule: 250 mg oral every 6 hours or 500 mg every 8-12 hours
increased to 1-1.5 g every 6-8 hours for severe infections; child: 30 mg/kg
daily in divided doses, doubled for severe infections, maximum 100 mg/kg
daily.

- Prophylaxis of recurrent urinary tract infection in adult: 125 mg at night.
Adverse effect: See under cefaclor.

CEFALEXIN (Cephalexin)

Dosage form and strengths: Capsule: 250 mg, 500 mg; Tablet: 125 mg; Oral
suspension: 125 mg/5 ml, 250 mg/5 ml.

Indications: Susceptible infections due to sensitive gram-positive and gram-
negative bacteria, pneumonia, lower UTI.

Contraindications/Precautions: See under cefaclor.



Drugs used in Infections 243

Dosage schedule: 250 mg oral every 8 hours, doubled for severe infection;

maximum 4 g daily. Child>1 month: 25-50 mg per kg daily in 3 divided doses,

doubled for severe infections, maximum 1g daily.

- Prophylaxis of recurrent urinary tract infection: adult: 125 mg at night;
child: 10 mg/kg at night.

Adverse effects: See under cefaclor.

Drug and food interaction: Increases effects of anticoagulants (use

cautiously); increases toxicity of aminoglycosides, loop diuretics, probenecid.

Decreases effects of oral contraceptives, use alternative methods of

contraception.

CEFAZOLIN

Dosage form and strengths: Powder for injection: IV/IM: 1g, 2 g, 500 mg.
Indication: Surgical prophylaxis, susceptible infections due to sensitive
gram-positive and gram-negative bacteria, pneumonia, lower UTI.
Contraindications/Precaution: Dose must be adjusted in severe renal
insufficiency with caution in patient with seizure.

Dosage schedule: Intramuscular injection or intravenous injection or
infusion: 0.5-1 g every 6-12 hours; Child: 25-50 mg/kg daily in divided doses,
increased to 100 mg/kg daily in severe infection.

Adverse effects: See under cefaclor.

CEFEPIME

Dosage form and strengths: Vial: 1gand 2 g.

Indications: See under cefaclor.

Contraindications/Precautions: See under cefaclor.

Dosage schedule: Intravenous injection, 2 g every 12 hours. Child:100-150
mg/kg/day

Adverse effects: See under cefaclor.

CEFIXIME

Dosage form and strengths: Capsule/tablet: 100 mg, 200 mg, 400 mg;
Syrup: 100 mg/5 ml

Indications: See under cefaclor.

Dosage schedule:

Adult and child over 10 years: 200-400 mg daily in 1-2 divided doses, child: 8
mg/kg in 1-2 divided doses.

Gonorrhoea: 400 mg as a single dose.

Adverse effects: See under cefaclor.

CEFOPERAZONE

Dosage form and strengths: Vial: 1g,2 g.

Indications: Pelvic infections, urinary-tract infections, bone and joint
infections.

Contraindications/Precautions: It may produce disulfiram like reaction
with alcohol.

Dosage schedule: By intramuscular or intravenous injection: 1-2 g (base)
every 12 hours.

Adverse effects: See under cefaclor.
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CEFOTAXIME

Dosage form and strengths: Powder for injection: 250 mg, 500 mg and 1g.
Indications: Upper respiratory tract infection, uncomplicated UTI, gonorrhea.
Dosage schedule: By intramuscular or intravenous injection 1 g every 12
hours. Severe infections, 2 g every 6 hours, exceptionally, for life threatening
infection due to less sensitive organism. Child: 100-150 mg/kg/day in 3-4
divided doses (max. 200 mg/kg/day).

Adverse effects and precautions: See under cefaclor.

CEFPODOXIME

Dosage form and strengths: Oral suspension: 50 mg/ml, 100 mg/ml; Tablet:

100 mg, 200 mg

Indications: Upper and lower respiratory tract infections, uncomplicated

urinary tract infections, skin and soft tissue infections, uncomplicated

gonorrhea.

Contraindication and Precautions: Documented hypersensitivity, renal

impairment

Dosage schedule:

- Upper respiratory-tract infections: 100 mg twice daily (200 mg twice daily
in sinusitis) for 10 days; child: 8 mg /kg/day in 2 divided doses.

- Uncomplicated urinary-tract infections: 100 mg twice daily (200 mg twice
daily in uncomplicated upper urinary-tract infections); Child: 8 mg/kg/day
in 2 divided doses.

- Uncomplicated gonorrhea: 200 mg as a single dose.

- Skin infection: 400 mg oral BD 7-14 days.

Adverse effects: See under cefaclor.

CEFTAZIDIME

Dosage form and strengths: Powder for injection: 250 mg, 500 mg, 1g.

Indications: See under cefpodoxime.

Dosage schedule: By deep intramuscular injection or intravenous injection

or infusion: 1 g every 8 hours; Severe case: 2 g every 12 hours; child up to 2

months: 25-60 mg/kg daily in 2 divided doses; Over 2 months: 30 -100 mg/

kg daily in 2-3 divided doses, up to 150 mg/kg daily (maximum 6 g daily) in
immunocompromised or meningitis.

- Pseudomonal lung infection in cystic fibrosis: Adult with normal renal
function: 100-150 mg/kg daily in 3 divided doses; Child: upto 150 mg/kg
daily (maximum 6 g daily) in 3 divided doses; preferably i.v.

- Urinary tract and less severe infections: 0.5-1 g every 12 hours.

- Surgical prophylaxis, prostatic surgery: 1 g at induction of anesthesia
repeated if necessary when catheter is removed.

- Febrile neutropenia: IV/IM: 2 g every 8hrs.

Adverse effects and precautions: See under cefaclor.

CEFTRIAXONE

Dosage form and strengths: Injection: IV/IM: 250 mg, 500 mg, 1000 g, 2 g
Indications: See under cefpodoxime, epiglottitis.

Contraindications and Precautions: Hypersensitivity, hyperbilirubinemic
neonates particularly those who are premature; neonates <28 days if they
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receive calcium containing iv products. Risk of fatal calcium-ceftriaxone
precipitant formation in lungs and kidneys of term and preterm neonates.
May increase INR , especially in nutritionally deficient patients.

Dosage schedule: By deep intramuscular injection, or by intravenous

injection over 2-4 minutes, or by intravenous infusion, 1g daily as single dose;

2-4 g daily as a single dose in severe infection.

- Surgical prophylaxis: 1g 30 min before procedure.

- Early syphilis: IM 500 mg daily for 10 days. Susceptible infection due to
sensitive gram positive and gram negative bacteria IM/IV 1 g daily, in severe
form:-2-4 g daily.

- Meningitis: Child 1 month - 11 yrs.: IV 50-75 mg/kg single dose or in 2
divided doses (max. 100 mg/kg/day). Neonates: use with cautions.

- Epiglottitis: oral, intravenous: 1 g twice in a day, then step down to 200 mg
BD cefixime + oral steroid stat (hydrocortisone).

Adverse effects: CNS: headache, dizziness, weakness, fever, seizures. Gl:

nausea, vomiting, deranged LFT, abdominal pain. Hematological: leukopenia,

thrombocytopenia, agranulocytosis, rash, utricaria, anaphylaxis, toxic
epidermal necrolysis.

Food and drug interaction: Increase cyclosporine level. Increase bleeding-

anticoagulants, thrombolytic, NSAIDS. Increase toxicity-aminoglycosides,

probenecid. Decrease absorption-iron rich cereals.

CEFUROXIME

Dosage form and strengths: Oral suspension: 125 mg/5 ml, 250 mg/5 ml;

Tablet 250 mg, 500 mg; Powder for injection: 750 mg, 1.58,7.58,75g,225g.

Indications: Surgical prophylaxis. It is more active against Haemophilus

influenzae and Neisseria gonorrhoeae, tonsillitis and pharyngitis.

Contraindications/Precautions: If diabetic, use blood glucose test. To

complete the course of dose.

Dosage schedule: Oral (as cefuroxime axetil), 250 mg twice daily in most

infections including mild to moderate respiratory tract infections.

- Urinary-tract infections: 125 mg twice daily, doubled in pyelonephritis.

- Gonorrhoea: 1 g as a single dose. Child: IV 50-100 mg/kg/day and Oral 20-
40 mg/kg/day. Adult: 750 mg every 6-8 hrs, increase if necessary up to 1.5
g every 6-8 hrs, increased dose for severe infection.

- Surgical prophylaxis: 1.5 g by intravenous injection at induction; may be
supplemented with 750 mg intramuscularly or intravenous every 8 hrs if
required for up to 3 doses.

- Tonsillitis and pharyngitis: adult, 250 mg oral once daily for 4days, child: 10
mg/kg PO BID for 4-10 days.

Adverse effects: See under cefaclor.

Drug and food interaction: Increase effect/toxicity: aminoglycoside,

furosemide, probenecid. Increase bleeding risk:  anticoagulants,

thrombolytics, and antiplatelets. Decrease oral contraceptive if possible use
alternative one. Decrease absorption of cephalosporin: antacid. Decrease
effect of cephalosporin: H, blockers
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10.2.1.2 Penicillins

AMOXICILLIN

Dosage form and strengths: Capsule: 250 mg and 500 mg; Dispersible

tablets: 125 mg and 250 mg, Drops: 100 mg/1ml, Injections: 100 mg, 250 mg,

500 mg; Oral suspension: 125 mg/5 ml, 250 mg/5 ml.

Indications: Upper respiratory tracts infections (by S. pneumoniae, S.

pyogens, H. influenzae), otitis media, sinusitis, pneumonia (by H. influenzae),

pharyngitis, skin and soft tissue infections, genitourinary tract infection, H.

pylori infection, diphtheria.

Contraindications/Precautions: Documented hypersensitivity to penicillins,

cephalosporins, imipenem. Clostridium difficile-associated diarrhoea (CDAD),

infectious mononucleosis, suspected bacterial infection, superinfections
with bacterial or fungal pathogens, allergy to cephalosporins, carbapenems.

Take medication without regard to meals.

Dosage schedule:

- Ear, nose & throat infections: mild to moderate: 500 mg oral q12hr or 250
mg oral g8hr for 10-14 days; severe: 875 mg oral q12hr or 500 mg oral q8hr
for 10-14 days.

- Tonsillitis/pharyngitis: 875 mg oral qday for 10 days, taken within 1 hour
after finishing a meal. Lower respiratory tract infections: 875 mg oral q12hr
or 500 mg oral g8hr for 10-14 days.

- Skin & skin structure infections: mild to moderate: 500 mg oral g12hr or 250
mg oral q8hr; severe: 875 mg oral q12hr or 500 mg oral q8hr.

- Genitourinary tract infections: mild to moderate: 500 mg oral q12hr or 250
mg oral q8hr; severe: 875 mg oral q12hr or 500 mg oral q8hr.

- Helicobacter pylori infection: Triple therapy: 1 g PO q12hr for 14 days with
lansoprazole (30 mg) and clarithromycin (500 mg); dual therapy: 1 g PO
q8hr for 14 days with lansoprazole (30 mg) in patients intolerant of, or
resistant to, clarithromycin.

- Diphtheria: 500 mg TDS for 2 weeks (along with diptheria antitoxin up to
1,00,000 U IV)

Adverse effects: Anaphylaxis, anaemia, AST/ALT elevation, mucocutaneous
candidiasis, diarrhoea, headache, nausea, vomiting, rash, pseudomembranous
colitis, serum sickness-like reactions
Drug and food interactions: BCG vaccine live, cholera vaccine,
demeclocycline, doxycycline, minocycline, mycophenolate, tetracycline,
typhoid vaccine live, acyclovir, allopurinol, aspirin, bendroflumethiazide,
chlorothiazide, cyclopenthiazide, daclizumab, dienogest, estradiolvalerate,
estradiol, ethinylestradiol, hydrochlorothiazide, mestranol, methotrexate,
metolazone, warfarin, amiloride, azithromycin

AMOXICILLIN with CLAVULANATE

Dosage form and strengths: Oral suspension: (125 mg/31.25 mg)/5 ml;
Tablet: 500 mg (amoxicillin) with 125 mg (clavulanic acid); Injection, 1 g
(amoxicillin) with 200 mg (clavulanic acid)

Indications: Lower respiratory tract infection (LRTI), chronic obstructive
pulmonary disease, acute bacterial sinusitis, acute mastoiditis, animal and
human bite wounds, erysipelas, pyelonephritis, skin abscess, tonsillitis and
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pharyngitis.

Contraindications/Precautions: Allergy to penicillins, previous history

of cholestatic jaundice/hepatic dysfunction associated with amoxicillin/

clavulanate. Allergy to cephalosporins, carbapenems. Use caution in hepatic
impairment. Hepatic dysfunction (rare in adult) is more common in elderly
and/or males and prolonged therapy may increase risk. Take with meals to
avoid Gl upset, take suspension at start of meal to enhance absorption. In
case of dysphagia: may substitute 250 mg/5 ml suspension for 500/125 mg

tablet; may substitute 200 mg/5 ml or 400 mg/5 ml suspension for 875/125

mg tablet.

Dosage schedule:

- LRTI: Beta lactamase producing strains of Haemophilus influenza and
Moraxella catarrhalis. Mild to moderate: 500/125 mg oral g12hr or 250/125
mg oral g8hr for 10 days. Severe: 875/125 mg oral g12hr or 500/125 mg oral
q8hr for 7-10 days. COPD: 500 mg oral g8hr.

- Acute bacterial sinusitis due to beta lactamase producing strains of H.
influenza & M. catarrhalis: 2000 mg (2 extended release Tablets) PO g12hr
for 10 days.

- Acute mastoiditis: 1.2 g IV q8hrly then step down to oral 625 mg g8hrly for
total of 10 -14 days.

- Animal/human bite wounds: 875 mg oral q12hr or 500 mg oral g8hr for 3-5
days.

- Erysipelas: 875 mg oral q12hr or 500 mg oral g8hr for 7-10 days.

- Diabetic foot: mild to moderate, localized cellulitis: 2000 mg (2 extended
release tablets) PO q12hr for 7-14 days.

- Group A Streptococci infection: 40 mg/kg/day PO divided g8hr for 10 days;
not to exceed 2000 mg/day.

- Tonsillitis and pharyngitis: 500-875 mg oral q12h for 10 days.

Adverse effects: Diarrhea, mycosis, nausea, rash, vomiting, loose stool,

candidiasis, vaginitis

Drug and food interactions: Amoxicillin decreases effects of BCG vaccine.

Doxycycline, minocycline decreases effects of amoxicillin. Allopurinol may

increase potential for hypersensitivity reactions to amoxicillin.

AMPICILLIN

Dosage form and strengths: Capsules: 250 mg, 500 mg. Oral suspension:

125 mg/5 ml, 250 mg/5 ml; Injection: 100 mg, 250 mg, 500 mg.

Indications: Urinary tract infections by Escherichia coliand Proteus mirabilis,

exacerbation of chronic bronchitis and otitis media due to Streptococcus

pneumoniae and Haemophilus influenzae and invasive salmonellosis.

Contraindications/Precautions: Cross allergy with cephalosporins,

carbapenems. Adjust dose in renal failure. Pregnancy (B). Lactation: excreted

in breast milk, use caution. Prolonged use associated with fungal or bacterial

superinfection. Take on an empty stomach (1 hour before or 2 hours after a

meal) with a full glass of water.

Dosage schedule: Oral: 0.25-1 g every 6 hours, at least 30 minutes before

food.

- Urinary tract infections: 500 mg every 8 hours. Intramuscular injection or
intravenous injections or infusion: 500 mg every 4-6 hours; higher doses in
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meningitis. Child under 10 years: any route, half of adult dose.

Adverse effects: Erythema multiforme, exfoliative dermatitis, rash, urticaria,
fever, seizure, diarrhoea, enterocolitis, glossitis, nausea, oral candidiasis,
pseudomembranous colitis, stomatitis, vomiting, agranulocytosis, anaemia,
eosinophilia, leukopenia, increased AST.

Drug and food interactions: BCG vaccine live, cholera vaccine,
demeclocycline, doxycycline, lymecycline, minocycline, mycophenolate,
oxytetracycline, tetracycline, typhoid vaccine live.

AMPICILLIN with SULBACTAM

Dosage form and strengths: Powder for solution: 1.5 g (ampicillin 1 g/

sulbactam 0.5 g), 3 g (ampicillin 2 g/sulbactam 1 g), 15 g (ampicillin 10 g/

sulbactam 5 g).

Indications: Gynecological infections, intra-abdominal infections, skin and

skin structure infections, orbital cellulitis, pelvic inflammatory disease,

pneumonia

Contraindications/Precautions: Hypersensitivity, patient with previous

history of cholestatic jaundice/hepatic dysfunction associated with

ampicillin sulbactam.Pregnancy (B). Lactation: excreted in breast milk.

Caution in patients allergic to Cephalosporins and Carbapenems. Prolonged

use is associated with fungal or bacterial superinfection. Hepatotoxicity

reported; monitor hepatic function at regular intervals in patients with

hepatic impairment. May cause severe skin reactions, such as toxic epidermal

necrolysis (TEN), Stevens-Johnson syndrome, exfoliative dermatitis.

Dosage schedule:

- Gynecologic infections: 1.5 g (1 g ampicillin + 0.5 g sulbactam) to 3 g (2 g
ampiccilin + 1 g sulbactam) IV/IM g6hr; not to exceed 12 g/day.

- Intra-abdominal infections: 1.5 g (1 g amoxicillin +0.5 g sulbactam) to 3 g (2
g ampicillin + 1 g sulbactam) IV/IM g6hr; not to exceed 12 g/day.

- Skin and skin structure infections: 1.5 g (1g ampicillin +0.5 g sulbactam) to 3
g (2 g Ampicillin +1 g sulbactam) 1V/IM g6hr; not to exceed 12 g/day.

- Orbital cellulitis: 3 g (2 g ampicillin + 1 g sulbactam) IV g6hr.

- Pelvic inflammatory disease: 3 g (2 g ampicillin + 1 g Sulbactam) IV g6hr.

- Pneumonia (aspiration or community acquired): 1.5 g (1 g ampicillin + 0.5 g
sulbactam) to 3 g (2 g ampicillin +1 g sulbactam) IV g6hr for 5 or more days.

Adverse effects: Diarrhea, thrombophlebitis, rash, abdominal distension.

Drug and food interactions: Serious, use alternative: BCG vaccine,

cholera vaccine. Ampicillin decreases effects of BCG, cholera vaccine by

pharmacodynamic antagonism.

BACAMPICILLIN

Dosage form and strengths: Tablets: 400 mg

Indications: See under ampicillin.

Contraindications/Precautions: See under ampicillin.

Dosage schedule: 400-800 mg daily; child over 5 years: 200 mg 3 times daily.
Uncomplicated gonorrhoea: single dose of 1.6 g together with probenecid 1g.
Adverse effects: See under ampicillin.
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BENZYL PENICILLIN (PENICILLIN G)

Dosage form and strengths: Injection: each vial of 150 mg, 300 mg and 600

mg. The powder should be dispersed in water for injection.

Indications: otitis media, meningitis, cellulitis, endocarditis, pneumococcal

pneumonia, streptococcal infections, diphtheria.

Contraindications/Precautions: Hypersensitivity: serious and occasionally

fatal reactions reported.Only deep IM administration; do not administer 1V,

SC, or IT. Do not inject near nerve or artery. Pregnancy (B). Caution during

lactation and in neonates.

Dosage schedule: IM: 2.4-4.8 g daily in 4 divided doses; premature infant

and neonate: 50 mg/kg daily in 2 divided doses; infant (1-4 weeks): 75 mg/

kg daily in 3 divided doses; child (1 month-12 years): 100 mg/kg daily in 4

divided doses.

- Bacterial endocarditis: 7.2 g daily in 4-6 divided doses.

- Meningitis: 2.4 g every 4 hours; premature infant and neonate: 100 mg/kg
daily in 2 divided doses.

- Diphtheria: 1200 mg IV g6hrly for 2weeks (along with diptheria antitoxin
up to 1,00,000 U IV)

Adverse effects: Skin rashes including maculopapular eruptions and

exfoliative dermatitis, urticaria, serum-sickness like reactions, Jarisch-

Herxheimer reaction, and pseudomembranous colitis.

CARBENICILLIN

Dosage form and strengths: Injection: 1g, 5 g.

Indications: Infections due to Pseudomonas aeruginosa and Proteus
species.

Contraindications/Precautions: Carbenicillin injection should be used
immediately after preparation.

Dosage schedule: By slow intravenous injection or rapid infusion: 5 g every
4-6 hours; child: 250-400 mg/kg daily in divided doses. By intramuscular
injection: 2 g every 6 hours; child: 50-100 mg/kg daily in divided doses.
Adverse effects: Hypokalaemia, prolonged bleeding time, prolonged
prothrombin time, abnormal platelet aggregation and bleeding from
gastrointestinal tract.

CLOXACILLIN

Dosage form and strengths: Capsules: 250 mg and 500 mg; Injection: 500
mg cloxacillin sodium in water for injection; oral solution: 125 mg/5 ml.
Indications: Exclusively for infection caused by Staphylococcus aureus.
Contraindications/Precautions: Hypersensitivity to penicillin,
cephalosporins, imipenem. Concomitant live bacterial vaccines during
initial treatment of severe infections. Neonates, pregnancy category B,
lactation. Monitor PT if patient is taking warfarin concurrently; prolonged
use may result in superinfection; injections should be used immediately after
preparation.

Dosage schedule: Per oral: adult 500 mg 4 times daily, doubled in severe
infection; by intramuscular injection: 250 mg every 4-6 hours, doubled in
severe infection; by slow IV injection or infusion: 1-2 g every 6 hours; child up
to 2 years: quarter adult dose; child 2-10 years: half adult dose.
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Adverse effects: Abdominal pain, diarrhoea, nausea, anaemia, impaired
LFTs, hypersensitivity, nephritis.

FLUCLOXACILLIN

Dosage form and strengths: Capsule: 250 mg, 500 mg.

Indications: Otitis externa, furunculosis, pneumonia, impetigo, osteomyelitis,

staphylococcal endocarditis.

Contraindications/Precautions: See under benzylpenicillin.

Dosage schedule: Adult, oral: 250-500 mg every 6 hours, at least 30 minutes

before food; child under 2 years: quarter adult dose; 2-10 year: half adult

dose. Intramuscular injection: 250-500 mg every 6 hours; child under 2

years: quarter adult dose; 2-10 years: half adult dose.

- Furunculosis: 1 g every 6hour for 5 days

- Endocarditis (in combination with another antibacterial) under 85 kg: 8 g
daily in 4 divided doses.

Adverse effects: See under benzylpenicillin.

PHENOXY METHYL PENICILLIN (PENICILLIN V)

Dosage form and strengths: Oral solution: 125 mg/5 ml, 250 mg/5 ml,

Tablet: 250 mg, 500 mg

Indications:  Streptococcal  pharyngitis, actinomycosis, erysipelas,

periodontal infections, recurrent rheumatic fever.

Contraindications/Precautions: Allergy to penicillins, cephalosporins,

or imipenem. Pregnancy (B), lactation: excreted in breast milk; compatible

with breastfeeding. IgE mediated anaphylactic reactions (e.g. urticaria,

anaphylaxis) reported in patients with severe renal impairment and in

patients with history of severe asthma. Use with caution in neonates; some

dosage forms may contain sodium benzoate/benzoic acid, which may cause

fatal toxicity (gasping syndrome) when used in large amounts. Monitor renal

and hematologic systems. Prolong use may result in superinfection.

Dosage schedule:

- Streptococcal pharyngitis: 500 mg oral q12hr or 250 mg oral gé6hr for 10
days.

- Actinomycosis, mild: 2-4 g/day oral divided qéhr for 8 weeks; surgical: 2-4
g/day oral divided géhr for 6-12 months.

- Erysipelas: 500 mg oral g6hr.

- Periodontal infections: 250-500 mg oral g6hr for 5-7 days.

- Recurrent rheumatic fever prophylaxis: 250 mg oral q12hr.

Adverse effects: Diarrhea, nausea, oral candidiasis, vomiting, seizure,

anemia, interstitial nephritis, hypersensitivity, anaphylaxis, positive coombs

reaction.

Drug and food interactions: Penicillin V decreases effects of live BCG Vaccine

(use alternative). Demeclocycline, doxycycline, minocycline decreases effects

of penicillin V (use alternative).

PIPERACILLIN

Dosage form and strengths: Powder for injection: 2 g,3g,4 g, 40 g.
Indications: Urinary tract infection (uncomplicated), community acquired
pneumonia, acute cholangitis, uncomplicated gonorrhea, Pseudomonas
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infections

Contraindications/Precautions: Allergy to penicillins, cephalosporins,

imipenem.Pregnancy (B), lactation. Risk of bleeding complications, especially

in renal impairment. Monitor renal, hepatic and especially hematopoietic

functions during prolonged treatment. IV/IM preparation: reconstitute each

gram w/5 ml NS, D5W or other compatible diluents. Slight darkening does

not indicate potency loss. IV/IM administration: Slow direct injection over

3-5min OR intermittent infusion in at least 50ml over 20-30min. IM at upper

outer quadrant of buttock. Combined use of piperacillin/tazobactam and

vancomycin may be associated with an increased incidence of acute kidney

injury. Headache, fever, injection site pain may occur.

Dosage schedule:

- Usual dosage range: IV 3-4 g/dose q4-6hr; not to exceed 24 g/24hr IM 2-3
g/dose g6-12hr; not to exceed 24 g/24hr.

- Urinary tract infection: 6-8 g/day IV/IM (100 to 125 mg/kg/day) divided
q6-12hr.

- Community acquired pneumonia: 6-8 g/day IV/IM (100-125 mg/kg/day)
divided g6-12hr.

- Acute cholangitis: 4 g IVg6hr. Uncomplicated gonorrhea: 2 g once with 1g
probenecid 30 min before injection.

- Pseudomonas infections: 4 g IV/IM q&hr. In case of renal impairment: CrCL
20-40ml/min: 3-4 g g8hr. CrCl<20ml/min: 3-4 g q12hr.

Adverse effects: Seizure, rash, hemolytic anemia, interstitial nephritis,

injection site pain, headache, fever, prolonged prothrombin time.

Drug and food interactions: Piperacillin increases effects and toxicity of

antithrombin alfa, argatroban, bivaluridin, dalteparin, heparin, vancomycin.

Azithromycin, doxycycline decreases effects of piperacillin. Piperacillin

decreases effects of BCG vaccine.

PIPERACILLIN with TAZOBACTAM
Dosage form and strengths: Powder for injection: (2 g/250 mg)/vial: 2.25 g,
(3 g/375 mg) vial: 3.375 g, (4 g/500 mg) vial: 4.5 g.
Indications: severe infections, nosocomial pneumonia, community acquired
pneumonia, diverticulitis/intra-abdominal abscess/peritonitis complicated
intra-abdominal infection, skin and soft tissue infection, malignant otitis
externa
Contraindications/Precautions: Allergy to penicillin, cephalosporins,
imipenem, beta lactamase inhibitors. Risk of bleeding complications,
especially in renal impairment; discontinue if thrombocytopenia; discontinue
if thrombocytopenia or bleeding occurs. Serious skin reactions reported,
including Stevens-Johnson syndrome and toxic epidermal necrolysis,
generalized exanthematous pustulosis; discontinue if reaction occurs.

Dosage schedule:

- Severe infections: intravenous: 3.375 g every 6 hr; total of 13.5 g (piperacillin
[12 g] per tazobactam [1.5 gl) for 7-10 days; administer over 30 min.

- Nosocomial pneumonia: 4.5 g intravenous; add aminoglycoside; total of 18
g (piperacillin 16 g + tazobactam 2 g) for 7-14 days; continue aminoglycoside
in P. aeruginosa patients.

- Community acquired pneumonia: intravenous: 3.375 g every 6 hr for 7-10
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days.

- Diverticulitis/intra-abdominal abscess/peritonitis: intravenous: 3.375 g
every 6 hr for 7-14 days or until clear.

- Complicated intra-abdominal infection: intravenous: 3.375 g every 6 hr for
4-7 days.

- Skin and soft tissue infection: intravenous: 3.375 g every 6-8 hr for 7-14
days.

- Malignant otitis externa: intravenous: 4.5 g every 8 hr then step down to
oral ciprofloxacin 500-750 mg every 12 hr for total of 4-6 weeks.

Adverse effects: diarrhea, constipation, headache, insomnia, nausea, fever,

oral candidiasis, rash, pruritus.

Drug and food interactions: see under piperacillin.

10.2.2 Protein synthesis inhibitors
10.2.2.1 Aminoglycosides

AMIKACIN

Dosage form and strengths: Injection: 50 mg/ml, 125 mg/ml and 250 mg/ml.
Indication: Serious gram-negative infections resistant to gentamicin.
Contraindications/Precautions: Pregnancy (D), hypersensitivity to any
aminoglycoside, also see under gentamicin.

Dosage schedule: Adult: Once daily dosing IV infusion initially 15 mg/kg/day
(max 1.5 g per dose / day), dose to be adjusted according to serum amikacin
concentration: maximum 15 g per course. Child: Inj. 15 mg/kg daily in 2-3
doses, maximum of 1.5 g/day; Neonate: loading dose of 10 mg/kg then 15 mg/
kg daily in 2 divided doses.

Adverse effects: See under gentamicin

Drug and food interactions: See under gentamicin.

GENTAMICIN

Dosage and strength: Injection: 10 mg/ml and 40 mg/ml; Ear drops: (0.3%)
3 mg/ml.

Indications: Urinary tract infections due to Pseudomonas, meningitis and
other CNS infections, septicaemia and neonatal sepsis, endocarditis (with
other antibiotics). Biliary tract disease, adjunct to listerial meningitis,
prostatitis, surgical prophylaxis (including joint replacement surgery),
medical labyrinthectomy, otitis externa.

Contraindications/Precautions: Hypersensitivity to any aminoglycosides,
pregnancy (D). Breast-feeding, neonates, geriatric patients, mild renal
disease, hearing deficits, myasthenia gravis, parkinson’s disease,
infant  botulism, pseudomembranous colitis. Monitoring of blood
level of gentamicin is advisable when used in high doses particularly
in neonates, elderly and in those with renal impairment. To report
if loss of hearing, ringing in the ears, feeling of fullness in the head.
Dosage schedule: By intramuscular or by slow intravenous injection over
at least 3 minutes or IV infusion: 3-5 mg/kg daily (in divided doses every 8
hours). Child up to 2 weeks: 3 mg/kg every 12 hours; 2 weeks-12 years: 2 mg/
kg every 8 hours. By intrathecal injection: 1 mg daily (increased if necessary
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to 5 mg daily)

- Endocarditis (in combination with other antibiotics): adult 1 mg/kg every
8 hours.

- Gram-positive  bacterial endocarditis or HACEK endocarditis (in
combination with other anti-bacterials): by intramuscular injection or by
slow intravenous injection or by intravenous infusion. Adult: 1 mg/kg every
12 hours, intravenous injection to be administered over at least 3 minutes,
to be given in a multiple daily dose regimen.

- Surgical prophylaxis (including joint replacement surgery): by slow
intravenous injection. Adult: 1.5 mg/kg, intravenous injection to be
administered over at least 3 minutes, administer dose up to 30 minutes
before the procedure, dose may be repeated every 8 hours for high-risk
procedures and joint replacement surgery; up to 3 further doses maybe
given by intravenous infusion. Adult: 5 mg/kg for 1 dose, administer dose up
to 30 minutes before the procedure.

- Medical labyrinthectomy: intra tympanic: 2-3 drops, 3-4 times a day; 2 ml
(40 mg/ml), 2 doses/month, left in the ear for 30 min and then attempt is
made to clear via eustachian tube by swallowing

Adverse effects: vestibular damage, reversible nephrotoxicity, muscle
weakness and respiratory paralysis.
Drug and food interactions: Do not use at the same time or physically mix
with penicillins. Increase ototoxicity, neurotoxicity, nephrotoxicity with other
aminoglycosides, amphotericin B, polymyxin, vancomycin, ethacrynic acid,
furosemide, mannitol, methoxyflurane, cisplatin, cephalosporins, penicillins,
cidofovir, acyclovir. Increase effects of non-depolarizing neuromuscular
blockers

NEOMYCIN
See under drugs used in skin diseases.

10.2.2.2 CHLORAMPHENICOL

Dosage form and strengths: Capsule: 250 mg, 500 mg. Injection: 1 g

powder for solution for injection vials (it should be protected from light);

Oral suspension: 125 mg/5 ml (should be protected from light). Solution: 5%

ear drops

Indication: Life threatening infections those caused by Hemophilus

influenza, typhoid fever, acute otitis externa.

Contraindications/Precautions: Acute prophyrias. Neonates and G6PD

deficiency. Monitor blood counts regularly and discontinue the drug on

appearance of leucopenia or anemia. Don't give IM as it is ineffective. Avoid

prolonged use of drops. Instruct patient to take the drug on an empty

stomach 1 hour before or 2 hours after meal.

Dosage schedule: Adult: 12.5 mg/kg every 6 hours. In severe infections, dose

can be doubled in septicemia and meningitis, providing high doses reduced

as soon as clinically indicated.

- Acute otitis externa: intra-aural: 2-3 drops, twice daily or thrice daily for 7
days

Adverse effects: Erythema multiforme, optic neuritis, grey baby syndrome
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10.2.2.3 Lincosamide derivatives

CLINDAMYCIN
Dosage form and strengths: Capsule: 75 mg, 150 mg, 300 mg. Topical lotion:
10 mg/ 1 ml; Gel: 2%
Indication: Staphylococcal bone and joint infections such as osteomyelitis,
Peritonitis, Intra-abdominal sepsis, Methicillin-resistant Staphylococcus
aureus (MRSA), in bronchiectasis, bone and joint infections, and skin and
soft-tissue infections, erysipelas or cellulitis in penicillin-allergic patients,
treatment of mild to moderate pneumocystis pneumonia (in combination
with primaquine), treatment of falciparum malaria (to be given with or
following quinine), acne vulgaris, tonsillitis and pharyngitis (with penicillin
allergy)

Contraindications/Precautions: Clostridium difficile associated diarrhea

has been reported (mild to fatal colitis), hypersensitivity. Endocarditis

prophylaxis: use only for high risk patients. Severe skin reactions including
toxic epidermal necrolysis, drug reaction with eosinophilia and systemic
symptoms (DRESS) and Steven Johnson Syndrome has been reported.

Dosage schedule:

- Staphylococcal bone and joint infections such as osteomyelitis, Peritonitis,
Intra-abdominal  sepsis, Methicillin-resistant ~Staphylococcus aureus
(MRSA), bronchiectasis, bone and joint infections, and skin and soft-tissue
infections, erysipelas or cellulitis in penicillin-allergic patients (alternative
to macrolides): oral, Child: 3-6 mg/kg 4 times a day (max. dose 450 mg),
Adult: 150-300 mg every 6 hours; increased if necessary up to 450 g
every 6 hours if required, increased dose used in severe infection. Deep
intramuscular injection or by intravenous infusion, adult: 0.6-2.7 g daily
in 2-4 divided doses; increased if necessary up to 4.8 g daily, increased
dose used in life threatening infection, single doses above 600 mg to be
administered by intravenous infusion only, single doses by intravenous
infusion not to exceed 1.2 g.

- Pneumocystis pneumonia (mild to moderate form) (in combination with
primaquine): oral, adult: 600 mg every 8 hours.

- Falciparum malaria (to be given with or following quinine): oral, Child: 7-13
mg/kg every 8 hours (max. per dose450 mg) for 7 days. Adult: 450 mg every
8 hours for 7 days.

- Acne vulgaris: Adult: Apply 2% gel twice daily, to be applied thinly.

- Tonsillitis and pharyngitis (with penicillin allergy): 7 mg/kg/day in 3 divided
doses (maximum 1.8 g per day) for 10days

Adverse effects: Abdominal discomfort, anaphylactoid reactions, antibiotic-
associated colitis, diarrhoea (discontinue treatment), eosinophilia, exfoliative
dermatitis, jaundice, leucopenia, nausea, oesophageal ulcers, oesophagitis,
polyarthritis, pruritus,rash, Stevens-Johnson syndrome, taste disturbances,
thrombocytopenia, toxic epidermalnecrolysis, urticarial, vesiculobullous
dermatitis, vomiting, antibiotic-associated colitis.

Drug and Food Interaction: Clindamyin increases effects of atracurium by

pharmacodynamic synergism. Risk of respiratory depression.
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10.2.2.4 Oxazolidinone derivative

LINEZOLID

Dosage form and strengths: Tablet: 300 mg; Oral suspension: 100 mg/5 ml.
Indications: Pneumonia (when other antibacterials e.g. glycopeptide such
as vancomycin cannot be used, initiated under specialist supervision).
Complicated skin and soft tissue infection caused by gram positive bacteria
when other antibacterials cannot be used (initiated under specialist
supervision).

Contraindications/Precautions:  Hypersensitivity, lactation, geriatric
patients. Acute confusional states, bipolar depression, carcinoid tumors,
history of seizures, pheochromocytoma, schizophrenia, thyrotoxicosis,
uncontrolled hypertension. Visual function should be monitored regularly
if treatment is required for longer than 28 days. Full blood counts are
monitored weekly in patients who receive treatment for more than 10-14
days; have preexisting myelosuppression, have severe renal impairment, are
receiving drugs that may have adverse effects on hemoglobin, blood counts,
or platelet functions. Avoid consuming large amounts of tyramine rich foods
like mature cheese, yeasts extracts, undistilled alcoholic beverages and
fermented soya bean products. Plasma concentration of linezolid is reduced
by rifampin leading to possible therapeutic failure of linezolid.

Dosage schedule: Oral, for adults: 600 mg every 12 hours usually for 10-14
days (maximum duration of treatment 28 days); Child: 10 mg/kg 8 hourly for
10-14 days; preterm infant: 10 mg/kg 12 hourly; by intravenous infusion 600
mg every 12 hours.

Adverse effects: Diarrhea, pruritus, pseudomembranous colitis, vaginal
and oral candidiasis, taste disturbance, visual impairment, including blurred
vision, visual field defect, color vision, change in visual acuity, pancytopenia
Drug and food interaction: Plasma concentration of linezolid is reduced by
rifampicin, linezolid shouldn’t be given with another MAOI, SSRIs, TCAs, or
within 2 weeks of stopping another MAOI

10.2.2.5 Macrolides

AZITHROMYCIN

Dosage form and strengths: Tablets: 250 mg, 500 mg; Dispersible tablets:
100 mg; Syrup: 100 mg/5 ml, 200 mg/5 ml

Indications: Community-acquired pneumonia, lyme disease, respiratory-
tract infections, otitis media, skin and soft tissue infections, non-gonococcal
urethritis, multi-drug resistant typhoid tonsillitis and pharyngitis (with
penicillin allergy).

Contraindications/Precaution: Contraindicated in impairment of hepatic
function; Pregnancy category (B), breast-feeding, geriatric patients, renal/
hepatic/cardiac disease; <6 months for otitis media; <2 years for pharyngitis,
tonsillitis; QT prolongations, ulcerative colitis, pseudomembranous colitis,
sunlight exposure. Use oral suspension 1 hour before or 2 hour after meal.
Dosage schedule:

- For susceptible infections: 500 mg once daily for 3 days; Child over 6
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months, 10 mg/kg once daily for 3 days.

- Endocarditis prophylaxis: 15 mg/kg stat before surgical procedure.

- Non-gonococcal urethritis: 1 g as a single dose.

- Typhoid: 500 mg once daily for 7 days.

- Lyme disease: 500 mg daily for 7-10 days.

- Acute otitis media: 500 mg once then 250 mg once daily for 4 days.

- Tonsillitis and pharyngitis (with penicillin allergy), 500 mg oral daily for
5days

Adverse effects: Headache, drowsiness, constipation, arthralgia, disturbance

in taste and vision, pancreatitis.

CLARITHROMYCIN

Dosage form and strengths: Tablet: 250 mg, 500 mg

Indications: Respiratory tract infections, mild to moderate skin and soft

tissue infections, otitis media, H. pylori eradication in combination with

proton pump inhibitor and metronidazole and in combination with proton
pump inhibitor and amoxicillin, tonsillitis and pharyngitis

Contraindications/Precaution: Hypersensitivity to any macrolide, torsade

de pointes, QT prolongation. Pregnancy (C), breast-feeding, geriatric

patients, renal/hepatic disease. The drug should be used in pregnancy and
breast-feeding if potential benefit outweighs risk.

Dosage schedule:

- Respiratory tract infections: Adult, oral: 250 mg every 12 hours for 7 days
(severe infection, 500 mg every 12 hours for up to 14 days); Child: 15 mg/kg
twice daily for 10 days.

- H. pylori eradication in combination with a proton pump inhibitor and
amoxicillin: 500 mg twice daily.

- H. pylori eradication in combination with a proton pump inhibitor and
metronidazole: 250 mg twice daily.

- Tonsillitis and pharyngitis (with penicillin allergy): oral: 250 mg every 12 hrs
for 10 days.

Adverse effects: See under erythromycin; also tooth and tongue discoloration,

headache, smell and taste disturbances, hyperhydrosis, insomnia.

ERYTHROMYCIN

Dosage form and strengths: Tablets: 100 mg, 250 mg, 500 mg; Drops: 100
mg/ml; Oral Suspension: 100 mg/5 ml

Indication: Lyme disease, chronic prostatitis, pertussis, diphtheria,
prevention of recurrence of rheumatic fever, tonsillitis and pharyngitis (with
penicillin allergy), acute laryngitis (bacterial).
Contraindications/Precautions: Hypersensitivity to any macrolide, history
of cholestatic jaundice. Pregnancy (B), breast-feeding, hepatic disease, Gl
disease, QT prolongation, seizure disorder, myasthenia gravis. Hepatic
function should be closely monitored in patients with a previous history of
liver disease.

Dosage schedule:

- Lyme disease: 500 mg 4 times a day for 14-21 days.

- Chronic prostatitis: 250-500 mg 4 times a day, total daily dose may
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alternatively be given in two divided doses. Increased to 4 g daily in divided
doses in severe infections. Injection: 6.25 mg/kg every 6 hours for mild
infections when oral treatment is not possible. Increased to 12.5 mg/kg
every 6 hours in severe infections.

- Prevention and treatment of diphtheria in non-immune patient: 500 mg
every 6 hours for 7 days, treat for further 10 days if nasopharyngeal swabs
positive after 7 days treatment

- Acne: 500 mg twice daily for 3 months reduced to 250 mg twice daily for a
further 3 months.

- Early syphilis: 500 mg 4 times daily for 14 days.

- Uncomplicated non-gonococcal urethritis: 500 mg twice daily for 14 days.
Child: 20-50 mg/kg/day in divided dose g6hourly. Neonates: 20 mg/kg/day
in divided dose q12 hourly.

- Intestinal amoebiosis: 30-50 mg/kg/day 4 times a dayfor 10-14 days.

- Tonsillitis and pharyngitis (with penicillin allergy): adult, oral: 500 mg 4
times a day for 10 days

Adverse effects: Nausea, vomiting, diarrhoea, skin rashes and fever.

Cholestatic hepatitis is caused primarily by erythromycin estolate and rarely

by erythromycin stearate or ethylsuccinate.

Drug and food interactions: Erythromycin potentiates the effects of

carbamazepine, corticosteroids, digoxin, theophylline, tacrolimus and

sildenafil.

10.2.2.6 Quinolones and fluoroquinolones

CIPROFLOXACIN

Dosage form and strengths: Tablet: 250 mg, 500 mg, 750 mg; Injection: 200

mg/100 ml. Solution: 0.2%

Indications: Uncomplicated and complicated UTIs, acute and chronic

prostatitis, infective chronic airway disease, typhoid fever and gonorrhea,

diffuse otitis externa

Contraindications/Precautions: Lactating mother, hypersensitivity to

quinolones, in children. Pregnancy(C), children under 12 years. The drug

should be used with caution in patients with epilepsy or history of epilepsy,

hepatic or renal impairment, pregnancy and breast-feeding.

Dosage schedule:

- Oral for respiratory tract infections: 250-500 mg twice daily;

- Urinary-tract infections: 250-500 mg twice daily (100 mg twice daily for 3
days in acute uncomplicated cystitis in women);

- Gonorrhea: 500 mg as a single dose;

- Chronic prostatitis: 500 mg twice daily for 28 days;

- Diffuse otitis externa: oral 500 mg twice a day for 7 days.

- Most other infections: 500-750 mg twice daily;

- Prophylaxis of meningococcal meningitis: 500 mg as a single dose.

- Surgical prophylaxis: 750 mg 60-90 minutes before procedure; By
intravenous infusion (over 30-60 minutes): 200-400 mg twice daily;

- Urinary-tract infections: 100 mg twice daily,gonorrhea: 100 mg as a single
dose; Child: not recommended; but when benefit outweighs risk, oral: 10-30
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mg/kg daily in 2 divided doses or by intravenous infusion: 8-16 mg/kg daily
in 2 divided doses.

- Ear infection: 2-3 drops, twice daily for 7 days

Adverse effects: Nausea, vomiting, pancreatitis, tachycardia, hypotension,

tinnitus, sweating, joint and cartilage damage, tendinitis and tendon rupture.

Drug and food interaction: Antacids reduce absorption of ciprofloxacin,

concomitant use with warfarin prolongs PT.

LEVOFLOXACIN

Dosage form and strengths: Tablets: 250 mg, 500 mg. Infusion: 500 mg/

100 ml.

Indications: Chronic prostatitis, urinary-tract infections, exacerbation of

chronic bronchitis, community acquired pneumonia, skin and soft tissue

infections, acute bacterial sinusitis, tonsillitis and pharyngitis (with penicillin
allergy).

Contraindications/Precautions: Hypersensitivity to quinolones, children

less than 18 years. To be used in caution in patients with convulsions and

weakness of tendons, hypokalemia, hypomagnesemia, and renal dysfunction,
pregnancy, breastfeeding, photosensitivity, acute M, atrial fibrillation, colitis,
dehydration. Monitor blood tests, electrolyte levels, sputum test, urine test
and WBC count during treatment periodically. Assess for sign and symptoms

of infection allergy and for bowel pattern. Administer 4 hours before or 2

hours after antacids, iron, zinc.

Dosage schedule:

- Urinary-tract infections: oral, adult: 250 mg daily for 7-10 days for
complicated urinary tract infection. Increased in severe cases, (for 3 days in
uncomplicated cases).

- Exacerbation of chronic bronchitis: oral, adult: 250-500 mg daily for 7-10
days.

- Chronic prostatitis: oral, adult: 500 mg once daily for 28 days.

- Community-acquired pneumonia: oral, adult: 500 mg once or twice daily
for 7-14 days.

- Skin and soft tissue infections: oral, adult: 250 mg daily or 500 mg once or
twice daily for 7-14 days.

- Community acquired pneumonia: oral, adult: 500 mg once or twice daily by
intravenous infusion (over at least 60 minutes for each 500 mg). Child: 10-
15 mg/kg single dose (Oral or IV). Tonsillitis and pharyngitis (with penicillin
allergy): adult, oral: 500 mg oral once daily for 7days.

Adverse effects: See under ciprofloxacin. It also causes Gl disturbance,

insomnia, tachycardia, hypotension, hypoglycemia, and pneumonitis.

MOXIFLOXACIN

Dosage form and strengths: Tablet: 400 mg

Indication: Sinusitis, community acquired pneumonia, exacerbation
of chronic bronchitis, mild to moderate pelvic inflammatory disease,
tuberculosis.

Contraindication/Precautions: Hypersensitivity. Pregnancy(C),
breastfeeding, hepatic/ cardiac/ renal impairment, epilepsy, uncontrolled
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hypokalemia, prolonged QT interval, pseudomembranous colitis, diabetes
mellitus. Assess ECG for cardiac status, assess BUN, creatinine, AST, ALT,
electrolytes.

Dosage schedule:

- Sinusitis: oral dose for adults, 400 mg once daily for 7 days.

- Community-acquired pneumonia: oral dose for adults, 400 mg once daily
for 7-14 days; by IV infusion for adults: 400 mg once daily for 7-14 days, to
be given over 60 minutes.

- Exacerbations of chronic bronchitis: oral dose for adults, 400 mg once daily
for 5-10 days.

- Mild to moderate pelvic inflammatory disease: oral dose for adults, 400 mg
once daily for 14 days

Adverse effects: Angina, arrhythmias, constipation, flatulence, gastritis,

hyperlipidemia, palpitations, sweating, vasodilation, photosensitivity,

xerostomia, headache, dizziness

Food and drug interaction: Increase QT prolongation especially when it is

combined with drugs that increase QT interval, probenecid increases serum

moxifloxacin level, increase warfarin and cyclosporine effect, increase seizure
risk when used with NSAIDs.

NALIDIXIC ACID

Dosage forms and strength: Oral Suspension: 300 mg/5 ml; Tablets: 500
mg

Indications: Urinary tract infections

Contraindications/PrecautionsSee under Ciprofloxacin, children under 6
months.Renal and hepatic impairment.

Dosage schedule: 900 mg every 6 hours for 7 days, reduced in chronic
infection to 600 mg every 6 hours; Child over 3 months maximum 50 mg/
kg daily in divided doses; reduced in prolonged therapy to 30 mg/kg daily.
Adverse effects: Nausea, vomiting, abdominal pain, allergic reactions such
as pruritus, urticaria, eosinophilia and fever, cranial nerve palsy, increase
in intra-cranial pressure, metabolic acidosis, peripheral neuropathy, toxic
psychosis

Drug and food interaction: Nitrofurantoin and nalidixic acid should not be
used concurrently as antagonism occurs.

NORFLOXACIN

Dosage form and strengths: Tablets: 100 mg, 200 mg, 400 mg and 800 mg

Indications: Uncomplicated urinary tract infections, prophylaxis in recurrent

urinary-tract infections, chronic prostatitis.

Contraindication/Precautions: Lactation, below 12 years, hypersensitivity

to quinolones, tendon rupture. See under ciprofloxacin.

Dosage schedule:

- 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.
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- Chronic prostatitis: 400 mg twice daily for 28 days. Child: 10-15 mg/kg/day
in two divided doses.

Adverse effects: Epiphora, see under ciprofloxacin.

Drug interactions: see under ciprofloxacin.

OFLOXACIN

Dosage form and strengths: Tablets: 100 mg and 200 mg, I.V. infusion: 200

mg/100 ml. Solution: 0.3% (3 mg/ml)

Indication: Uncomplicated urinary-tract infections, acute or chronic

prostatitis, infective chronic airway disease, multidrug resistant TB, PID,

septicemia, skin, and soft tissue infection, acute otitis externa, otitis media.

Contraindications/Indications: See under ciprofloxacin.

Dosage schedule:

- Skin and soft tissue infections: 400 mg twice a day for 10 days.

- PID: 400 mg twice a day for 14 days.

- Septicemia: Inj. adult 200 mg twice a day, increased to 400 mg twice a day
for severe complicated infections. Each 200 mg given over at least 30 mins.

- Urinary-tract infections: 200-400 mg daily preferably in the morning,
increased if necessary in upper urinary-tract infections to 400 mg twice
daily.

- Lower respiratory-tract infections: 400 mg daily preferably in the morning,
increased if necessary to 400 mg twice daily.

- Uncomplicated gonorrhea: 400 mg as a single dose.

- Non-gonococcal urethritis: 400 mg daily in single or divided doses for 7
days.

- By intravenous infusion for complicated urinary-tract infection: 200 mg
daily (over at least 30 minutes for each 200 mg).

- Lower respiratory-tract infections: 200 mg twice daily. Child: Oral 15-20
mg/kg/day in two divided doses

- Acute otitis externa: 10 drops in affected ear once daily for 7 days;

- Otitis media: same as in acute otitis externa for 14 days

10.2.2.7 Sulphonamides

COTRIMOXAZOLE (SULPHAMETHOXAZOLE and TRIMETHOPRIM)
Dosage form and strengths: Oral suspension: 40 mg trimethoprim and 200
mg sulphamethoxazole per 5 ml. Tablets: 80 mg trimethoprim plus 400 mg
sulphamethoxazole, 40 mg trimethoprim plus 200 mg sulphamethoxazole,
160 mg trimethoprim plus 800 mg sulphamethoxazole. Dispersible tablets:
20 mg trimethoprim plus 100 mg sulphamethoxazole.

Indication: Uncomplicated lower urinary tract infection, bacterial prostatitis,
exacerbation of chronic bronchitis due to H. influenzae and Strep.
pneumoniae, acute otitis media in children and acute maxillary sinusitis in
adults due to H. influenzae and Strep. pneumoniae, Pneumocystiscarinii
pneumonia.

Contraindication/Precaution: Blood donors, avoid in infants less than 6
weeks, G-6PD deficiency, hypersensitivity, pregnancy, lactation. Monitor
for pseudomembranous colitis. Risk of crystalluria can be decreased by
maintaining urinary output of at least 1.5 liters daily.
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Dosage schedule: Oral: 960 mg every 12 hours, Child: 5-8 mg/kg/day of

trimethoprim + 25-50 mg/kg/day of sulfamethoxazole in two divided doses.

- Pneumocystis jirovecii infection: (high dose therapy): oral or intravenous
infusion 120 mg/kg daily in 2-4 divided doses for 14 days.

- Prophylaxis of Pneumocystis jirovecii: oral: 960 mg once daily (may be
reduced to 480 mg once daily) or 960 mg twice daily on alternate days;
child 6 weeks-5months:120 mg twice daily on 3 consecutive or alternate
days per week; 6 months - 5 years: 240 mg, 6-12 years 480 mg.

Adverse effects: Nausea, vomiting, rashes, drug fever, erythema multiform

of Stevens-Johnson type, leucopenia, granulocytopenia, glossitis, stomatitis,

megaloblastic anaemia and crystalluria.

10.2.2.8 Tetracyclines

DOXYCYCLINE

Dosage forms: Capsules: 100 mg.

Indications: See under tetracyclines, Lyme disease, periodontitis,

lymphangioma.

Contraindications/Precautions: See under tetracyclines. Breast-feeding,

hepatic impairment, excessive sunlight, sulfite hypersensitivity, ulcerative

colitis, avoid in children < 8 years.

Dosage schedule:

- UTI: 200 mg on first day, then 100 mg daily; severe infections (including
chronic urinary-tract infections) 200 mg daily; increased dose for severe
infection including refractory UTI.

- Acne: 100 mg daily for 6-12 weeks or longer.

- Early syphilis: 100 mg twice daily for 14 days; late latent syphilis 200 mg
twice daily for 28 days.

- Non-gonococcal urethritis: 100 mg twice daily for 7 days.

- Anthrax (treatment or post-exposure prophylaxis): 100 mg twice daily; child
(only if alternative antibacterial cannot be given) 5 mg/kg daily in 2 divided
doses (maximum 200 mg daily).Lyme disease: 100 mg twice daily for 10-14
days; for 28 days in lyme arthritis.

- Periodontitis (As an adjunct to gingival scaling and root planning): 20 mg
twice for three months. Child: 2-4 mg/kg/day in two divided doses.

- Lymphangioma: injected at a concentration of 10-20 mg/ml (after aspiration
of contents of lymphangioma)

Adverse effects: See under tetracyclines.

Drug and food interactions: Increases effects of digoxin, anti-coagulants,

methotrexate. Effects of doxycycline is decreased by antacids, dairy

products, iron, barbiturates, carbamazepine, cholestyramine, cimetidine,
sucralfate, colestipol, rifampin, bismuth, magnesium, zinc,

decreases effects of penicillin and oral contraceptive pills.

MINOCYCLINE

Dosage form and strengths: Capsules: 50 mg and 100 mg; Syrup: 50 mg/5
ml.

Indications: Acne vulgaris, Gonococcal Infection



262 NNF 2018
Contraindications/Precautions: Hypersensitivity. Pregnancy (C), breast-
feeding, children, renal/hepatic impairment, bladder obstruction, dialysis,
hypertension.

Dosage schedule:

- Gonococcal infection: uncomplicated infection in male :100 mg twice daily;
- Acne: 50 mg twice daily for minimum course of 6 weeks

Drug and food interaction: Increases effect of warfarin, digoxin, insulin,
oral anticoagulants, neuromuscular blockers; Chances of pseudo-tumor
cerebri if used concurrently with retinoids.

OXYTETRACYCLINE

Dosage form and strengths: Capsule: 250 mg, 500 mg

Indication, adverse effects, precautions and drug and food interaction:
See under tetracycline.

Dosage schedule: 250-500 mg every 6 hours

TETRACYCLINE

Dosage forms and strength: tetracycline hydrochloride: Capsules: 250 mg,

500 mg.

Indications: Exacerbations of chronic bronchitis, sinusitis, chlamydial

infections such as non-gonococcal urethritis, trachoma and lymphogranuloma

venerum; acne vulgaris, brucellosis, cholera, syphilis (in patients allergic to

Penicillin), diabetic diarrhea in autonomic neuropathy and rosacea.

Contraindications/Precautions: Pregnancy (D), breast-feeding, children <8

years, hypersensitivity. Renal / Hepatic impairment, UV exposure.

Dosage schedule:

- Susceptible infections: 250 mg every 6 hours, increased in severe infections
to 500 mg every 8 hours.

- Acne: Child (12-17 years) and Adults: 500 mg twice daily for 3 months, if
there’s no improvement after first three months, another anti-bacterial
should be used, maximum improvement usually occurs after 4-6 months but
in more severe cases treatment needs to be continued for 2 years or longer.

- Diabetic diarrhoea: Oral 250 mg for 2 or 3 doses.

- Rosacea: 500 mg twice a day for 6-12 weeks.

- Primary, secondary or latent syphilis: 500 mg every 6 hours for 15 days.

- Non- gonococcal urethritis: 500 mg every 6 hours for 7-14 days (21 days if
failure or relapse following the first course).

Adverse effects: Nausea, vomiting, diarrhea, urticaria and glossitis, fungal

super infection when used for periodontitis

Drug and food interactions: Fatal nephrotoxicity if used with

methoxyflurane. Tetracyclines increase effects of digoxin and warfarin.

Decreases effects of iron, antacids, cimetidine and penicillin. Dairy products

decrease effects of Tetracycline.

10.2.3 Glycopeptide antibacterials

VANCOMYCIN
Dosage form and strength: Powder for injection: 500 mg in vial
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Indications Clostridium difficile infection, infections due to Gram-positive
bacteria including endocarditis, osteomyelitis, septicaemia and soft-tissue
infections, surgical prophylaxis (when high risk of MRSA)
Contraindications/Precautions: Avoid if history of deafness, elderly.
Avoid extravasation; necrosis may occur. Monitor plasma vancomycin
concentration after 3-4 doses of therapy in normal renal fuction patients,
and earlier if renal impairment. Pre-dose (‘trough’) concentration: 10-15 mg/
litre (15-20 mg/litre for endocarditis/ less sensitive strains of MRSA/ for
complicated infections caused by S. aureus). Renal impairment: reduce dose.
Pregnancy and breast feeding: use with caution.

Dosage schedule:

- Clostridium difficile infection: oral, adult: 125 mg 4 times a day for 10-14
days, dose may be increased if infection fails to respond or is life threatening,
increased if necessary up to 500 mg 4 times a day.

- Infections due to Gram-positive bacteria including endocarditis,
osteomyelitis, septicaemia and soft-tissue infections: intravenous infusion,
adult: 1-1.5 g every 12 hours. intravenous infusion, elderly: 500 mg every 12
hours, alternatively 1 g once daily

- Surgical prophylaxis (when high risk of MRSA): intravenous infusion, adult:
1

Adverse effects: Rapid IV administration may result in flushing, pruritus,
hypotension, erythema, and urticarial. With intravenous use: Blood disorders,
including reversible neutropenia (usually after 1 week or cumulative dose of
25 g), interstitial nephritis, nephrotoxicity, ototoxicity (discontinue if tinnitus
occurs), renal failure, Agranulocytosis, thrombocytopenia, anaphylaxis,
cardiac arrest on rapid infusion, chills, dyspnea, eosinophilia, exfoliative
dermatitis, fever, flushing of the upper body (‘red man’ syndrome), nausea,
pain and muscle spasm of back and chest, phlebitis (irritant to tissue),
pruritus, rashes, severe hypotension on rapid infusion, shock on rapid
infusion, Stevens-Johnson syndrome, toxic epidermal necrolysis, urticarial,
vasculitis, wheezing

Drug and food interaction: Cross sensitivity with teicoplanin. Avoid use
with bacitracin, BCG vaccine, typhoid vaccine live.

10.3 Antifungal drugs

AMPHOTERICIN B

Dosage form and strengths: Liposomal 50 mg: 50 mg powder for solution
for infusion vials. Intravenous: 50 mg powder for solution for infusion vials.
Amphotericin B (as amphotericin B phospholipid complex) 5 mg per ml: 100
mg/20 ml concentrate for suspension for infusion vials

Indications: Intestinal candidiasis, oral and perioral infections, severe
systemic or deep mycosis, where toxicity (particularly nephrotoxicity)
precludes use of conventional amphotericin; suspected or organ infection in
febrile neutropenic patients unresponsive to broad-spectrum antibacterial;
aspergillosis, visceral leishmaniasis, systemic fungal infections, severe
candidiasis

Contraindications/Precautions: Severe bone marrow depression. Anemia,
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breastfeeding, cardiac disease, children, electrolyte imbalance, geriatric,
hematological/hepatic/renal disease, hypotension, pregnancy (B), hepatic
and renal function tests, and plasma electrolyte monitoring is required. To
notify in case of bleeding, bruising, or soft tissue swelling.

Dosage schedule:

- Severe systemic or deep mycosis where toxicity (particularly nephrotoxicity)
precludes use of conventional amphotericin; suspected organ infection in
febrile neutropenic patients unresponsive to broad-spectrum antibacterial;
Aspergillosis: Amphotericin B liposomal 50 mg: IV test dose 1 mg, to be given
over 10 minutes, then 3 mg/kg once daily; maximum 5 mg/kg per day.

- Visceral leishmaniasis (unresponsive to the antimonial alone): Amphotericin
B 50 mg: 1-3 mg/kg daily for 10-21 days to a cumulative dose at 21-30 mg/
kg, alternatively 3 mg/kg for 5 consecutive days, followed by a single dose
of 3 mg/kg after 6 days.

- Systemic fungal infection: Amphotericin B 50 mg: IV test dose 1mg to be
given over 20-30 minutes then 250 micrograms/kg daily, gradually increased
over 2-4 days increased if tolerated to 1 mg/kg daily, maximum (severe
infection) 1.5 mg/kg daily or on alternate days. Prolonged treatment usually
necessary; if interrupted for longer than 7 days restart at 250 micrograms/
kg daily and increase gradually

- Amphotericin B phospholipid complex 5 mg/1 ml: severe systemic fungal
infections in patients not responding to conventional amphotericin or to
other antifungal drugs or where toxicity or renal impairment precludes
conventional amphotericin, including, invasive aspergillosis, cryptococcal
meningitis and disseminated Cryptococcus in HIV patients: Amphotericin
B phospholipid complex 5 mg per 1 ml: test dose 1 mg to be given over
15 minutes, then 5 mg/kg once daily for at least 14 days. Child: for fungal
infection: 3-5 mg/kg q 24 hour.

- Oropharyngeal candidiasis: 0.1 mg/ml, 5-10 ml oral rinse every 8 hr.

Adverse effects: Chills, fever, vomiting, headache, hypokalemia, neurological

disorders including diplopia, convulsions, peripheral neuropathy and

anaphylactoid reactions.

Drug and food interaction: Increased hepatotoxicity and/or ototoxicity

when used with cidofovir

Increased nephrotoxicity when used with other nephrotoxic antibiotics

(aminoglycosides, vancomycin, cyclosporine, polymyxin B), antineoplastics,

pentamidine, salicylates, tacrolimus, tenofovir. Increased hypokalemia when

used with corticosteroids, digoxin, skeletal muscle relaxants, thiazidies, loop
diuretics.

CLOTRIMAZOLE

Dosage form and strengths: Cream 1%, Pessary: 100 mg, Mouth paint: 1%
w/v, Ear drops: 1%.

Indications: Candidiasis, Tinea infections, Otomycosis
Contraindications/Precautions: Hypersensitivity, ophthalmic use. Hepatic
impairment. Do not use skin products near the eyes, nose or mouth. To wash
hands before and after use, wash affected area and gently pat dry. Local
application may occasionally cause skin irritation and sensitivity.
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Dosage schedule:

- Vaginal Candidiasis: 100 mg for 6 days or 200 mg for 3 days or 500 mg as a
single dose in the form of pessary inserted in vagina at bed time.

- Otomycosis: local application: 3 drops, three times a day, 7-10 days.

- Oropharyngeal candidiasis: 10 mg tablet mix in water 5 times a day.

Adverse effects: Nausea, vomiting, vaginal burning, rash, pruritus.

FLUCONAZOLE

Dosage form and strengths: Capsule: 50 mg, 150 mg, 200 mg; Tablet: 100

mg; Oral suspension: 10 mg/ml, 40 mg/ml; Infusion: 2 mg/ml

Indication: Invasive candidial infections, cryptococcal infections, candidial

balanitis, dermal candidiasis, oropharyngeal candidiasis.

Contraindications/Precautions: ~ Hypersensitivity, ~pregnancy, acute

porphyria. Breast feeding, renal/hepatic impairment, torsades de pointes.

Use alternative method of contraception while taking this product, pregnancy

(D), if used for oral candidiasis, don’t rinse mouth for 15-30 mins after use.

Adverse effects: Diarrhoea, headache, nausea, rash.

Dosage schedule:

- Vulvovaginal candidiasis (recurrent): Initially 150 mg every 12 hours for 3
doses then 150 mg once weekly for 6 months.

- Mucosal candidiasis (except genital): 50 mg daily given for 7-14 days in
oropharyngeal candidiasis (maximum 14 days except in severely immune
compromised patients) for 14 days. Atropic oral candidiasis associated
with dentures for 14-30 days in other mucosal infection (e.g. esophagitis,
candidiasis, non-invasive bronchopulmonary infections, increased to 100
mg daily; increased dose usually for difficult infections.

- Tinea infections (pedis, corporis, cruris, versicolor and dermal candidiasis):
Oral, 50 mg daily for 2-4 weeks (up to 6 weeks in Tinea pedis).

- Invasive candidal infections (including candidemia and disseminated
candidiasis) and cryptococcal infections including meningitis: Oral or
intravenous , child: 6-12 mg/kg daily (max. per dose 800 mg) treatment
continued according to response (at least 8 weeks for cryptococcal
meningitis). Adult: 400 mg dose to be given on first day, then 200-400
mg daily (max. per dose 800 mg daily) treatment continued according to
response (at least 8 weeks for cryptococcal meningitis), maximum dose for
use in severe infection.

- Prevention of fungal infections in immunocompromised patient: oral or
intravenous infusion, Child: 3-12 mg/kg daily (max. per dose 400 mg),
commence treatment before anticipated onset of neutropenia and continue
for 7 days after neutrophil count is desirable range, dose given according
to extent and duration of neutropenia. Adult: 50-400 mg daily, commence
treatment before anticipated onset of neutropenia and continue for 7 days
after neutrophil count in desirable range, dose adjusted according to risk.

- Prevention of fungal infections in immunocompromised patients (for
patients with high risk of systemic infections e.g. following bone marrow
transplantation): oral or intravenous infusion, adult: 400 mg daily,
commence treatment before anticipated onset of neutropenia and continue
for 7 days after neutrophil count is desirable range.
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- Prevention of relapse of cryptococcal meningitis in HIV infected patients
after completion of primary therapy: oral or intravenous infusion: oral: 200
mg daily.

- Oropharyngeal candidiasis: 100 mg OD for 2 weeks.

Drug and food interaction: Increases hypoglycemia- oral sulphonylureas

(glipizide). Increases anticoagulation when used with warfarin, Increases

plasma concentration of fluconazole by cyclosporine, phenytoin,

theophylline, rifabutin, tacrolimus, sirolimus, zidovudine, zolpidem.

Increases effects of zidovudine, methadone, fentanyl, sufentanil, alfentanil,

buprenorphine, saquinavir, ergots. Decreases effects of oral contraceptives,

calcium channel blockers. Decreases effects of fluconazole by proton pump
inhibitors.

GRISEOFULVIN

Dosage form and strengths: Tablet: 250 mg, 125 mg

Indication: Dermatophyte infections

Contraindications/Precautions: Acute porphyrias, SLE, pregnancy. Breast-

feeding, children, old age. May impair performance of skilled tasks (e.g.

driving). To use alternative method of contraception while taking the product.

Dosage schedule:

- Tinea capitis caused by Trichophyton tonsurans Adult: 1 g once daily,
alternatively 1 g daily in divided doses. Child: 15-20 mg/kg once daily (max.
per dose 1g), alternatively 15-20 mg/kg daily in divided doses.

- Dermatophyte infection where topical therapy has failed or is inappropriate:
500 mg daily in divided doses or a single dose, in severe infection dose
may be doubled, reducing when response occurs; Child: 10 mg/kg daily in
divided doses or as a single dose.

Adverse effects: Nausea, vomiting, headache, heartburn, photosensitivity

and skin rashes

Drug and food interaction: Decreases effect of warfarin and oral

contraceptives. Phenobarbitone decreases effects of griseofulvin. Enhances

the effect of alcohol.

ITRACONAZOLE

Dosage form and strengths: Oral solution: 10 mg/ml; Tablet: 100 mg

Indications: Systemic candidiasis that has not responded to other antifungal

drugs, Onychomyosis, aspergillosis, histoplasmosis, esophageal candidiasisin

HIV- positive or other immunocompromised patients, cryptococcal meningitis

not responding to other antifungal drugs, oropharyngeal candidiasis.

Contraindication/Precaution: ~ Hypersensitivity, ~ fungal  meningitis,

onychomycosis or dermatomycosis with cardiac dysfunction in pregnant

women. Pregnancy(C), breastfeeding, children, cardiac/renal/hepatic

impairment, achlorhydria or hypochlorhydria, dialysis, hearing loss, cystic

fibrosis, neuropathy

Dosage schedule:

- Vulvovaginal candidiasis (recurrent): adults, oral: 50-100 mg daily for 6
months.

- Oral or esophageal candidiasis in HIV positive or other immunocompromised
patients: oral solution, adult: 200 mg daily in 1-2 divided doses for 1 week
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(continue for another 1 week if no response).

- Onychomycosis: oral, adult: 200 mg once daily for 3 months, alternately
200 mg twice daily for 7 days, subsequent courses repeated after 21 days
intervals, fingernails 2 courses, toenails 3 courses.

- Systemic candidiasis where other antifungal drugs are inappropriate or
ineffective: oral, adults: 100-200 mg once daily.

- Aspergillosis: oral, adult: 200 mg twice daily.

- Histoplasmosis: oral, adults: 200 mg three times a day for 3 days then 200
mg 1-2 times a day

- Systemic cryptococcosis including cryptococcal meningitis where other
antifungal drugs are inappropriate or ineffective: oral, adult: 200 mg once
daily, dose increased in invasive or disseminated disease and in cryptococcal
meningitis increased to 200 mg twice daily. Intravenous infusion, adults:
200 mg every 12 hours for 2 days, then 200 mg once daily for max. 12 days.

- Maintenance in HiV-infected patients to prevent relapse of underlying
fungal infection and prophylaxis in neutropenia when standard therapy
inappropriate: oral, adults: 200 mg once daily, then increased only if low
plasma itraconazole concentration.

- Prophylaxis of deep fungal infections (when standard therapy
inappropriate) in patients with hematological malignancy or undergoing
bone-marrow transplantation who are expected to become neutropenic:
oral solution, adults: 5 mg/kg daily in 2 divided doses, to be started before
transplantation or before chemotherapy (taking care to avoid interaction
with cytotoxic drugs) and continued until neutrophil count recovers, safety
and efficacy not established in elderly patients.

- Oropharyngeal candidiasis: adult, oral: 100 mg BD for 2 weeks.
Adverse effects: Abdominal pain, diarrhea, dyspnea, headache, hepatitis,
hypokalemia, nausea, rash, taste disturbances, vomiting, Stevens-Johnson
syndrome, tinnitus, toxic epidermal necrolysis, urinary frequency, visual
disturbances. With intravenous use hyperglycemia. Potentially life-
threatening hepatotoxicity reported very rarely
Drug and food interaction: Increased tinnitus, hearing loss with quinidine.
Increased hepatotoxicity with other hepatotoxic products. Increased edema
with calcium channel blockers.
Severe hypoglycemia with oral hypoglycemic. Increased sedation with
alprazolam, clorazepate, diazepam, estazolam, flurazepam, triazolam,
midazolam. Increased levels and toxicity with buspirone, busulfan,
clarithromycin, cyclosporine, diazepam, digoxin, felodipine, fentanyl,
atorvastatin, carbamazepine, disopyramide, indinavir, isradipine, nicardipine,
nifedipine, nimodipine, phenytoin, quinidine, quetiapine, ritonavir, saquinavir,
tacrolimus, warfarin.

Decrease action with antacids, H,-receptor antagonists, rifamycins,

didanosine, carbamazepine, isoniazid, proton pump inhibitors

KETOCONAZOLE
Dosage form and strengths: Topical gel; foam; cream: 2%; shampoo: 1%,
2%; tablet: 200 mg.
Indications: Candidiasis, coccidioidomycosis, histoplasmosis,



268 NNF 2018
chromoblastomycosis, paracoccidioidomycosis, tinea, seborrheic dermatitis,
dandruff, oropharyngeal candidiasis.
Contraindication/Precaution: Hypersensitivity, breastfeeding, fungal
meningitis- tablets. Hepatic impairment with tablet, Pregnancy (C), breast-
feeding, Children: topical. To perform liver function tests (ALT, AST, bilirubin)
if patient is receiving long term therapy. To avoid hazardous activities if
dizziness occurs. Inform about the importance of compliance with product
regimen, to use alternative method of contraception. Topical- these products
are not for intravaginal therapy and are for external use only; do not use skin
products near the eyes, nose or mouth, wash hands before and after use; do
not wash affected area until 3 hours after application.

Dosage schedule:

- Systemic candidiasis, chronic mucocandidiasis, oral thrush: adult, oral:
200-400 mg/day for 1-2 weeks.

- For other infections-coccidioidomycosis, histoplasmosis, chromomycosis,
paracoccidiomycosis, blastomycosis: adult 200-400 mg per day for 6
weeks.

- Seborrheic dermatitis: topical foam apply to affected area two times a day
for 4 weeks, apply gel to the affected area daily for 2 weeks.

- Tinea corporis, cruris, pedis, versicolor: topical cover area daily for 2 weeks.

- Dandruff: shampoo wet to dry hair, lather, and massage for 1minute, rinse,
and repeat two times per week spaced by 3 days, for up to 8 weeks, then
as needed.

- Oropharyngeal candidiasis: 200 mg tab once daily.

Adverse effects: Irritation, stinging, pustules, pruritus.

Drug and food interaction: Decrease effect of ketoconazole- H, blockers,

proton pump inhibitors, antacids, rifampin, phenobarbitone, carbamazepine

and phenytoin. Increase effect of phenytoin, carbamazepine, diazepam,
haloperidol, warfarin, sulphonylureas, digoxin, omeprazole, cyclosporine,
nifedipine and other dihydropyridines, HIV Protease inhibitors, statins

NYSTATIN

Dosage form and strengths: Oral liquid: 50 mg/5 ml, Mouth paint: 100000

IU/ml. Tablet: 500,000 units, cream, pessary 100,000units/ml|

Indications: Oral, esophageal, intestinal, vaginal, cutaneous candidiasis,

corneal and conjunctival candidiasis.

Contraindications/Precautions: Pregnancy (C). If used for oral candidiasis

- Don't rinse mouth for 15-30 mins after use.

Dosage schedule:

- Vaginal candidiasis: Pessary 100,000 IU at night.

- Cutaneous candidiasis: apply cream to the affected area two times daily.

- Intestinal candidiasis: Adult- oral tablet 500,000units every 6 hours,
doubled in severe infections, Child: 100,000 units 4 times daily

Adverse effects: nausea, vomiting and diarrhoea at high doses.
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10.4 Antihelminthic drugs

ALBENDAZOLE

Dosage form and strengths: Tablet: chewable 400 mg, Suspension: 400

mg/10 ml

Indications: Ascaris, pinworm, hookworm, whipworm, strongyloides,

Echinococcus granulosus, E. multilocularis infections and neurocysticercosis.

Contraindications/Precautions: First trimester of pregnancy, children

younger than 1 year of age, known hypersensitivity. Hepatic impairment.

Take the medicine with food. Avoid pregnancy for one month as it may cause

fetal harm

Dosage schedule: Oral, usually as a single dose, in the treatment of single or

mixed intestinal nematode infections. The usual dose for adults and children

aged 2 years or over with ascariasis, hook worm infections, or trichuriasis is

400 mg in a single dose.

- Strongyloidiasis: 400 mg is given twice daily for 3 consecutive days; this
may be repeated after 3 weeks if necessary.

- Enterobiasis children aged 2 years or more have been given a single dose
of 400 mg repeated after 14 days; the adult dose is 400 mg repeated after
14 days.

- E. granulosus, 800 mg daily in divided doses for 1-6 months; Child:15 mg/
kg/day (maximum 800 mg) for 1-6 months.

- Neurocysticercosis: adult over 60 kg, 800 mg daily in two divided doses
for 8-30 days; adult less than 60 kg, 15 mg/kg daily in two divided doses
(maximum 800 mg) for 8-30 days.

- Ascariasis: 15 mg/kg/day in divided dose.

Adverse effects: Gastro-intestinal discomfort, headache

Drug and food interaction: Plasma concentration of albendazole reduced

by carbamazepine, fosphenytoin, phenobarbital, phenytoin, primidone-

consider increasing the dose when given for systemic infections. Plasma
concentration of active metabolite of albendazole reduced by ritonavir.

Plasma concentration of active metabolite of albendazole increased by

corticosteroids

MEBENDAZOLE

Dosage form and strengths: Suspension: 100 mg/5 ml, Tablet: 100 mg

Indications: Threadworm, roundworm, hookworm, whipworm

Contraindications/ Precaution: Pregnancy (C), children younger than 2

years of age, patients who do have experienced allergic reaction to the drug.

Breast-feeding, Crohn’s disease, inflammatory bowel disease, ulcerative

colitis, hepatic disease.. AST, ALT, ALP, BUN, CBC are monitored during

treatment.

Dosage schedule:

- Whipworm: oral- adult and child- 100 mg twice daily for 3 days.

- Thread worm: adult and child: 2 years: 100 mg as a single dose; if re-
infection occurs second dose may be needed after 2 weeks, child under 2
years, not recommended.

- Roundworm and hookworm: 100 mg twice daily for 3 days.
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Adverse effects: Abdominal pain, diarrhea and rash. In heavily infected
children, roundworms may be expelled through the mouth and nose, since
mebendazole kills these worms slowly and cause them to migrate.

Drug and food interaction: Decrease mebendazole effect by carbamazepine,
hydantoins. Increase absorption by high fat meal.

MILTEFOSINE

Dosage form and strengths: Capsule: 50 mg

Indications: Visceral and cutaneous leishmaniasis.
Contraindication/Precaution: Pregnancy (D), breast-feeding (5 months
following therapy). Hepatic impairment. Advise females to use additional
non-hormonal or alternative methods of effective contraception. Encourage
fluid intake to avoid volume depletion.

Dosage schedule: Oral 100 mg daily (patients weighing more than 25 kg) for
28 days; child 2.5 mg/kg daily.

Adverse effects: Vomiting, diarrhoea, rise in hepatic transaminases and
serum creatinine (reversible).

Drug and food interaction: Combination therapy with paromomycin or
Amphotericin B prevents development of resistance to this drug compared
to individual use.

NICLOSAMIDE

Dosage form and strengths: Tablet: (chewable) 500 mg.

Indications: Tapeworm infections (Taenia solium, Taenia saginata,

Hymenolepsis nana and Diphyllobothrium latum).

Contraindications/ Precaution: Hypersensitivity, alcohol. Lactation,

pregnancy (B), elderly, children. It is inactive against cysticercosis cellulose

and danger of cysticersosis must be considered when used in T. solium
infection. Check patient for the history of allergy before starting treatment.

Avoid alcohol intake during treatment with niclosamide.

Dosage schedule:

- Taenia solium:- Adult and child over 6 years 2 g as a single dose after a light
breakfast or meal followed by a purgative after 2 hours; child under 2 years
500 mg, 2-6 years 1 g.

- T. saginata and Diphyllobothrium latum: as for T. solium but half the dose
may be taken after breakfast or meal and the remainder 1 hours later
followed by a purgative 2 hours after last dose.

- Hymenolepis nana: adult and child over 6 years: 2 g as a single dose on
first day then 1 g daily for 6 days; child under 2 years:500 mg on first day
then 250 mg daily for 6 days, 2-6 years: 1 g on first day then 500 mg daily
for 6 days.

Adverse effects: Nausea, vomiting, abdominal discomfort, anorexia,

diarrhoea and pruritus.

Drug and food interaction: Niclosamide is soluble in alcohol which enhances

its absorption raising the possibility of dose related adverse effects.

PENTAMIDINE
Dosage form and strengths: Injection: 200 mg and 300 mg vials.
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Indications: Visceral leishmaniasis, Pneumocystis pneumonia.
Contraindications/Precautions: ~ Hypersensitivity. ~ Pregnancy  (C),
breastfeeding, children, blood dyscrasias, cardiac/renal/hepatic disease,
diabetes mellitus, hypoglycemia, hypocalcemia, hypo/hypertension, anemia.
Dosage schedule:

- Visceral leishmaniasis: deep intramuscular injection 3-4 mg per kg of body
weight on alternate days to a maximum of 10 injections; course may be
repeated if necessary.

- Pneumococcal pneumonia, Pneumocystis pneumonia: intravenous infusion,
4 mg per kg of body weight daily for at least 14 days.

Adverse effects: Rash, abnormal liver function tests, hypotension,
hyperglycaemia, hypoglycaemia, thrombocytopenia, acute renal failure,
hyperkalaemia, megaloblastic anaemia, acute pancreatitis and pain at site of
injection. The drug should be used cautiously in the presence of hypertension,
hypotension, diabetes, kidney disease.
Drug and food interaction: Increases potential for nephrotoxicity:-
aminoglycosides, amphotericin B, cisplatin, NSAIDs, vancomycin. Fetal
dysrhythmias:- erythromycin IV. Increase QT prolongation- class IlI/IA
antiarrhythmic, some phenothiazines, p-agonists, local anesthetics, tricyclic
antidepressants, haloperidol, chloroquine, CYP3A4 inhibitors (amiodarone,
clarithromycin, erythromycin), CYP3A4 substrates (methadone, quetiapine,
quinidine, risperidone, ziprasidone). Increase myelosuppression:-anti-
neoplastics, radiation.

PIPERAZINE
Dosage form and strengths: Elixir: 750 mg/5 ml. Tablet: 300 mg
Indication: Ascariasis, enterobiasis.
Contraindications/Precautions: Epilepsy, hepatic or renal impairment,
in patients who are hypersensitive to this drug. Children, pregnancy (B),
breast feeding, only used if alternative medications are not available. Stool
examination may be required before treatment and approximately 2 weeks
following treatment with piperazine to determine efficacy or proof of care.
Perianal examination is done 1 week following treatment with piperazine
especially in patients with persisting symptoms to determine efficacy or
proof of cure. In some patients, pinworms may return after treatment with
piperazine, washing all bedding and night clothes after treatment may help
to prevent this; because of high probability of transfer of pinworms it is often
recommended that all members of household be treated concurrently

Dosage schedule:

- Ascaraisis: up to 3.5 g per day: Child 75 mg/kg body weight per day for
two consecutive days. Treatment may be repeated after one week for heavy
infection.

- Enterobiasis: up to 2.5 g per day: Child 65 mg/kg body weight per day for
seven consecutive days.

Adverse effects: Nausea, vomiting, mild diarrhoea, abdominal pain and

urticaria.

Drug and food interaction: Piperazine may enhance the effects of

phenothiazines and increase the risk of seizures. Pyrantel pamoate and
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piperazine have antagonistic modes of action. These drugs should not be
administered concomitantly.

PRAZIQUANTEL

Dosage form and strengths: Tablet: 150 mg, 600 mg.

Indications: Taeniasis (T. solium, T. saginata), hymenolepiasis (H. nana),

diphyllobothriasis (D. latum) and cysticercosis (except ocular), Schistosoma

haematobium, Schistosoma japonicum

Contraindications/ Precaution: Ocular cysticercosis because of danger

of inflammatory reactions, hypersensitivity to praziquantel, hepatic

impairment. Pregnancy, breast-feeding. Check if infection is accompanied by

cerebral cysticercosis, if so then discontinue praziquantel treatment. Advice

the patient not to drive or operate machinery during or for 24 hours after

treatment

Dosage schedule:

- Taenia solium: 10-20 mg/kg a single dose after a light breakfast.

- Hymenolepis nana: 25 mg/kg as a single dose.

- Schistosoma hematobium worm infection: oral in adults, 20 mg/kg, followed
by 20 mg/kg after 4-6 hours.

- Schistoma japonicum: adults oral: 20 mg/kg three times a day for 1 day.

Adverse effects: Nausea, abdominal discomfort, headache, dizziness,

drowsiness and rarely urticaria and rectal bleeding.

Drug and food interaction: Plasma concentration of praziquantel is

reduced by chloroquine, dexamethasone (continuous use) and increased by

grapefruit, cimetidine

PYRANTEL PAMOATE

Dosage form and strengths: Oral suspension 25 mg/ml and 50 mg/ml,
tablet 250 mg

Indications: Ascariasis, hookworm and pinworm infections.
Contraindication/Precautions: Allergic reaction, Pregnancy (C), children
less than 2 years.

Hepatic impairment, lactation. Pyrantel pamoate may be taken on an empty
stomach or with food, milk or juice. May cause dizziness or drowsiness; don’t
drive operate machinery. Entire household members should be treated with
pyrantel pamoate if one individual in household has pinworms. Wear tight
underwear both day and night while taking this drug.

Dosage schedule: Adult and child over 2 years, single dose of 10 mg/
kg (maximum 1 g). For Enterobius vermicularis, the treatment should be
repeated after 2 weeks.

Adverse effects: Headache, dizziness, drowsiness and mild gastro-intestinal
disturbance.

Drug and food interaction: See under piperazine.

SODIUM STIBOGLUCONATE

Dosage form and strengths: Injection: 100 mg/ml

Indication: Leishmaniasis

Contraindications/Precautions: Severe renal impairment, breastfeeding.
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Heart diseases (withdrawn if conduction disturbances occur), mucocutaneous
diseases, predisposition to QT interval prolongation. Monitor ECG before
and during treatment. Preparation protect from light.

Dosage schedule: 20 mg/kg daily (maximum 850 mg) for at least 20 days by
intramuscular or intravenous injection. Skin lesions are treated for 10 days.
Adverse effects: Headache, skin rashes, vomiting and abdominal pain.
Rapid intravenous injection can result in severe cough, vomiting and even
cardiovascular collapse.

10.5 Antileprotic drugs

CLOFAZIMINE

Dosage form and strengths: Capsule: 50 mg, 100 mg

Indication: Multibacillary leprosy in combination with rifampicin and
dapsone (3 drug regimen), Type Il lepra reaction.
Contraindications/Precautions: Hepatic and renal impairment. Pregnancy,
old age, hepatic and renal impairment. Observe patient for history of allergy
to clofazimine, GI problems and diarrhea. Observe patient physically (skin
lesions, colour, turgor, texture), ocular examination, bowel sounds, stool
color, and culture of the lesion. Antibacterials: increased risk of ventricular
arrhythmias when given with bedaquiline. Avoid if persistent abdominal pain
and diarrhea, may discolor soft contact lenses, skin discoloration of infants.
Dosage schedule: Oral, adult: 300 mg once a month (supervised
administration) and 50 mg daily (self-administered) for 1 year.

Adverse effects: Acne like eruptions, dry eyes, dry skin, phototoxicity,
nausea, vomiting, and headache, red discoloration of skin, faeces and urine.

DAPSONE

Dosage form and strengths: Tablets: 50 mg and 100 mg.

Indications: Leprosy, dermatitis herpetiformis, prophylaxis of Pneumocystis

pneumonia, preventing recurrence of rhinosporidiosis.

Contraindications/Precaution: ~Cardiac disease, G6PD deficiency,

pulmonary disease,

Dosage schedule:

- Multi-bacillary leprosy: rifampicin 600 mg and clofazimine 300 mg are both
given once a month under supervision together with dapsone 100 mg and
clofazimine 50 mg both daily in self-administered doses for 1year. Doses of
all 3 agents are reduced in children and in those aged 10-14 years and adult
weighing less than 35 kg, daily dose of dapsone 50 mg or 1-2 mg/kg.

- Paucibacillary leprosy: rifampicin 600 mg under supervision once a month
and dapsone 100 mg self-administered daily, both agents are given for 6
months. Doses are reduced in children and low body weight patient as for
multibacillary leprosy.

- Prophylaxis and treatment of Pneumocystis pneumonia: adult 100 mg daily.

Adverse effects: Anorexia, nausea, vomiting, headache, pruritus and

haemolytic anaemia (in G6PD deficiency).

Drug and food interaction: Pregnancy- Neonatal hemodialysis and

methemoglobinemia reported in third trimester. Folic acid should be given to
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mother throughout pregnancy.

RIFAMPICIN: See under anti TB drugs.

10.6 Antimalarials

ARTEMETHER with LUMEFANTRINE

Dosage form and strengths: Artemether oily injection 80 mg/ml in 1 ml
ampoule. Artemether with lumefantrine: each tablet containing 20 mg
artemether and 120 mg lumefantrine

Indications: Treatment of acute uncomplicated falciparum malaria,
treatment of chloroquine resistant non falciparum malaria
Contraindication/Precaution: Patients with history of arrhythmias,
breastfeeding. First trimester of pregnancy (C), acute porphyria, electrolyte
disturbance. If trouble swallowing, tablet may be crushed before
administration. Dizziness may affect performance of skilled tasks.

Dosage schedule: Adult and child over 12 years: 4 tablets followed by 5
further doses of 4 tablets each at 8, 24, 36, 48 and 60 hours (total 24 tablets)
with food; Child (5-14 kg): initially 1 tablet followed by 5 further doses of 1
tablet each at 8, 24, 36, 48 and 60 hours; Child (15-24 kg): initially 2 tablets
followed by 5 further doses of 2 tablets each at 8, 24, 36, 48 and 60 hours;
Child (25-34 kg): initially 3 tablets followed by 5 further doses of 3 tablets
each at 8, 24, 36, 48 and 60 hours.

Adverse effects: Diarrhea, anorexia, abdominal pain, headache, dizziness,
palpitation, rash.

ARTESUNATE

Dosage form and strengths: Injection, ampoules containing 60 mg
anhydrous artesunic acid with a separate ampoule of 5% sodium bicarbonate
solution; tablet 50 mg

Indication: P. falcifarum malaria treatment especially in multidrug-
resistance.

Contraindications/Precautions: Hypersensitivity reaction to artesunate;
1st trimester of pregnancy. The powder for injection is difficult to dissolve
and care should be taken to ensure that it is completely dissolved before
parenteral administration. It should always be used immediately following
reconstitution. If the solution is cloudy or precipitate is present, the
parenteral preparation should be discarded. Preparation should be protected
from light and moisture.

Dosage schedule: A loading dose of 2 mg/kg IV/IM should be followed by
1 mg/kg after 4 hours and 24 hours. Thereafter a dose of 1mg/kg should
be given daily until the patient is able to tolerate oral artesunate or for a
maximum of 7 days.

Adverse effects: Drug induced fever, neutropenia, cardiotoxicity following
administration of high doses, Skin rash, hemolysis around 2 weeks after
treatment with artesunate.
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CHLOROQUINE

Dosage form and strengths: Tablets: Each tablet containing 250 mg

of chloroquine phosphate or 200 mg of chloroquine sulphate, both the

preparations contain 150 mg chloroquine base. Suspension: 40 mg/ml.

Indications: Chemoprophylaxis and treatment of malaria, rheumatoid

arthritis, lupus erythematosus.

Contraindication/Precaution: Hypersensitivity, retinal field changes.

Pregnancy (C), breastfeeding, children, blood dyscrasia, severe Gl disease,

neurologic disease, alcoholism, hepatic disease, G6PD deficiency, psoriasis,

eczema, seizures, preexisting auditory damage, torsade de pointes.

Ophthalmic test if long term treatment or dosage more than 150 mg/day,

baseline and periodically.

Dosage schedule:

- Malaria prophylaxis: 300 mg base once weekly starting one week before
entering malaria area and continued for 4 weeks after leaving.

- Malaria treatment (presumptive and clinically suspected): 600 mg base
along with 45 mg primaquine.

- Malaria treatment (radical cure in relapsing malaria): 600 mg base followed
by 300 mg base after 6 hours, then 300 mg base for 2 days along with 15
mg primaquine for 15 days. Child: 10 mg base/kg for first 2 days, then 5 mg
base/kg for third day.

- Acute rheumatoid arthritis and systemic and lupus erythematosus:
administered on expert advice- 150 mg daily and maximum 2.5 mg/kg/day

Adverse effects: Epigastric discomfort, anorexia, nausea, vomiting, pruritus
and headache. Long term daily treatment may cause reversible visual
disturbance.
Drug and food interaction: Reduced oral clearance and metabolism of
chloroquine by cimetidine. Increase QT prolongation, torsade de pointes-
class IA, 11l antidysrhythmics. Increase effects- 2D6 inhibitor (amiodarone,
terbinafine, ticlopidine), CYP3A inhibitors (diltiazem, verapamil, itraconazole,
ketoconazole, erythromycin, doxycycline, clarithromycin). Decrease action
of chloroquine by magnesium, aluminium compounds, kaolin.Chloroquine
decreases effects of ampicillin, rabies vaccine.

Patient information: To report having visual problems, fever, fatigue, bruising,

bleeding may indicate blood dyscrasias

MEFLOQUINE

Dosage form and strengths: Tablet: 250 mg

Indication: Treatment and prophylaxis of Malaria (P. falciparum/P. vivax).

Contraindication/Precautions: History of convulsion, psychiatric disorder,

infants less than 3 months, pregnancy. Cardiac conduction disorder, brain

injury. Dizziness or disturbed sense of balance may affect performance or

skilled tasks (e.g. driving), effects may occur and persist up to several months

after stopping mefloquine.

Dosage schedule:

- Chemoprophylaxis: 250 mg each week starting 21 weeks before departure
and continued for 4 weeks after leaving malaria area; Child 15-19 kg (2-5
years): quarter adult dose, 20-30 kg (6-8 years): half adult dose, 31-45 kg
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(9-11 years): three quarters adult dose.

- Longer chemoprophylaxis (more than 3 months) on individual assessment
(specialist advice may need to be sought). Young children less than 15 kg
not recommended. Child: 15 mg/kg single dose.

Adverse effects: Nausea, vomiting, diarrhoea, epigastric pain, headache,

dizziness, vertigo, tinnitus, bradycardia, disturbances in liver function tests

and extrasystoles.

Drug and food interaction: Concurrent administration of mefloquine with

beta-blocking agent or calcium channel blocking agents should be avoided as

it may result into bradycardia.

PRIMAQUINE

Dosage form and strengths: Tablet: 7.5 mg

Indications: Adjunct in the treatment of malaria caused by P.vivax and P.
ovale.

Contraindication/Precautions: Children under one year of age, lupus
erythematosus, rheumatoid arthritis, hypersensitivity. Pregnancy (C),
breastfeeding, methemoglobin reductase deficiency, bone marrow
suppression, hemolytic anemia, G6PD deficiency.

Dosage schedule:

- Presumptive cases: 45 mg single dose.

- For radical cure: 15 mg daily for 5 days; child: 250 micrograms/kg daily.
Adverse effects: Abdominal cramps, epigastric distress, anorexia, vomiting,
leucocytosis and haemolytic anaemia in patients with glucose-6-phosphate
dehydrogenase deficiency.

Drug and food interactions: Drug should always be given in conjunction
with full dose of chloroquine in order to reduce the possibility of developing
drug resistant strains. Drug should not be administered concurrently with
other drugs liable to induce hemolysis or bone marrow depression. Decrease
primaquine effect: grapefruit effect

QUININE

Dosage form and strengths: Tablet: 300 mg and 600 mg; Injection: 300
mg,/ml

Indication: Treatment of uncomplicated malaria
Contraindication/Precautions: Hypersensitivity, Pregnancy, idiosyncratic
reaction, digoxin toxicity, blood dyscriasia, myasthenia gravis, optic neuritis.
Breast-feeding, children, geriatric patients, potassium imbalance, renal/
hepatic impairment, CHF, respiratory depression, depression, bradycardia,
hypotension, syncope. With intravenous use monitor blood glucose and
electrolyte concentration during parental treatment.

Dosage schedule: Oral; Adult- 300 to 600 mg every 8 hour in divided doses
for 5 to 7 days. Child- 25 mg/kg body weight every 8 hour in divided doses
for 5 to 7 days. Intravenous infusion for patients unable to swallow tablets
Loading dose 900 mg to 1.4 g infused over 4 hour, then 300 to 600 mg every
8 hour infused over 4 hour.

Adverse effects: Cinchonism (tinnitus, blurred vision, temporary blindness,
hot flushed skin), hemolytic anaemia (in G6PD deficiency), hypersensitivity,
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hypoglycemia, nephrotoxicity.

Drug and food interaction: Additive vagolytic effect with anticholinergic.
Increase cardiac depression with other anti-dysrhythmic, phenothiazines,
reserpine. Increase effects of neuromuscular blockers, digoxin, warfarin,
tricyclics, and propranolol. Increase QT prolongation by macrolides,
quinolones, tricyclics, procainamide, antipsychotic

SULFADOXINE and PYRIMETHAMINE

Dosage form and strengths: Tablet: each containing 500 mg of sulfadoxine
and 25 mg of pyrimethamine.

Indications: Combination with other antimalarials in malaria caused by P.
Falciparum only.

Contraindications/Precautions: Acute porphyrias, sullfonamide allergy,
pregnancy, breastfeeding. Asthma, avoid in blood disorders, avoid in infants
under 6 weeks, elderly, G6PD deficiency, predisposition to folate deficiency,
predisposition to hyperkalemia in adults. : Monitor blood counts on
prolonged treatment.

Dosage schedule: Treatment: adult 3 tablets as single dose; child: 1.25 mg/kg
body weight of pyrimethamine and 25 mg/kg body weight of sulphadoxine.
Adverse effects: Diarrhoea, headache, hyperkalemia, nausea and rash.
Drug and food interaction: Folic acid + (sulfadoxine and pyrimethamine):
decrease effects of each other. Sulfadoxine and pyrimethamine increases
levels of chlorpromazine by decreasing metabolism.

Patient information: To maintain adequate fluid intake to avert crystalluria
or stone formation.

10.7 Anti-tubercular drugs

10.7.1 First line drugs

ETHAMBUTOL

Dosage form and strengths: Tablet: 100 mg, 400 mg, 600 mg, 800 mg
Indications: Tuberculosis in combination with other drugs.
Contraindication/Precautions: Children less than 5 years, hypersensitivity,
optic neuritis, severe renal impairment. Pregnancy B, breast-feeding,
renal disease, diabetic retinopathy, cataracts, ocular defects, hepatic and
hematopoietic disorders, severe renal impairment. Renal function should be
checked before treatment. Visual acuity should be tested by Snellen chart
before treatment with ethambutol. In children routine ophthalmological
monitoring is recommended.

Dosage schedule: 15-25 mg/kg daily.

Adverse effects: Optic neuritis (reversible) resulting in decrease in visual
acuity and loss of ability to differentiate red from green. The effect is dose
dependent and occurs rarely on dose of 15 mg/kg given daily. The other
adverse effects are skin rash, drug fever, pruritus, hyperuricemia, joint pain
and gastro-intestinal upset.

Drug and food interaction: Ethambutol decreases effects of live BCG vaccine
by pharmacodynamic antagonism Aluminium hydroxide :increases levels of
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etahmbutol by cation binding in GI tract. Ethambutol decreases effects of
allopurinol- hyperuricemia reported with ethambutol and precipitation of
gout reported. Neurotoxicity- increases by other neurotoxic drugs.

Patient information: To report any visual changes, rash, hot swollen and
painful joints, numbness, tingling of extremities.

ISONIAZID

Dosage form and strengths: Tablets: 100 mg and 300 mg.

Indications: Tuberculosis in combination with other drugs, TB prophyllaxis.
Contraindications/Precautions: Hypersensitivity, acute hepatic disease,
drug induced hepatic disease. Pregnancy (C), renal impairment, diabetic
retinopathy, cataracts, ocular defects, IV drug users, > 35 years, postpartum,
HIV, neuropathy, alcoholism, acute porphyria, excessive alcohol intake and
history of liver disease should be assessed monthly for hepatic-damage.
Pyridoxine (25-100 mg) per day should be given for the prevention of
peripheral neuropathy. The drug should be used with caution in patients
with impaired liver and kidney function. Hepatic and renal functions should
be checked before treatment. Those with alcohol dependence should have
frequent checks for hepatic function, particularly in the first two months.
Dosage schedule: 300 mg daily; Child: 10 mg/kg daily (maximum 300 mg
daily)

Adverse effects: Peripheral neuritis is the most common adverse effect,
higher when high doses are used; skin rash, ataxia, dizziness, optic neuritis
and hepatic damage.

Drug and food interaction: Increased toxicity when given with tyramine
containing foods, alcohol, cycloserine, ethionamide, rifampin, carbamazepine,
phenytoin, benzodiazepines, meperidine. Increased risk of serotonin
syndrome when given with SSRIs, SNRIs. Aluminium antacids decreases its
absorption. Decreases effectiveness of BCG vaccine and ketoconazole.
Patient information: To avoid alcohol while taking the drug as it may increase
the risk of hepatic disease.

PYRAZINAMIDE

Dosage form and strengths: Table:t 400 mg/500 mg/750 mg/1 g.
Indications: Tuberculosis

Contraindications/Precautions: Acute attack of gout, pregnancy (C),
lactation. Diabetes, gout, old age. RFT and LFT needs to be assessed at onset
of treatment. Monitor for presence of gout.

Dosage schedule: Adult <50 kg: 1.5 g/day, adult > 50 kg: 2 g/day, Child: 25-35
mg/kg daily.

Adverse effects: Hepatotoxicity is the serious adverse effect. Anorexia,
nausea, vomiting and arthralgia are less common. Rise in serum transaminase
concentrations are common during the early phase of treatment and return to
normal despite continuation of treatment, in most of cases. Hyperuricemia,
sideroblastic anaemia, thrombocytopenia.

Drug and food Interactions: Rifampin+Pyrazinamide: either increases
toxicity of the other by pharmacodynamic synergism. Additive hepatotoxicity.
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RIFAMPIN

Dosage form and strengths: Capsules: 150 mg, 300 mg and 450 mg. Tablets:

150 mg, 300 mg

Oral Suspension: 100 mg/ 5 ml,

Indications: Short course chemotherapy of tuberculosis and leprosy,

prevention of meningococcal meningitis and H. influenzae, atrophic rhinitis.

Contraindication/Precautions: Hypersensitivity to this product and

rifamycin, active Nisseria meningitis infection, acute porphyrias. Pregnancy

(C), breastfeeding, children less than 5 years, hepatic disease, blood

dyscrasias.

Dosage schedule:

- Brucellosis, legionnaire’s disease and serious staphylococcal infections: in
combination with other drugs, oral or by i.v infusion: 0.6-1.2 g daily in 2-4
divided doses.

- Tuberculosis, in combination with other drugs: adult (more than 50 kg) 600
mg daily for 6 months in category-I and for 8 months in category-Il; child:
15 mg/kg daily for 6 months in category-I and for 8 months in category-II.

- Leprosy, multibacillary leprosy: (3 drugs regimen), 600 mg once monthly,
supervised (450 mg for those weighing less than 35 kg.)

- Paucibacillary leprosy: (2 drugs regimen) 600 mg once monthly supervised
(450 mg for those weighing less than 35 kg).

- Prophylaxis of meningococcal meningitis: 600 mg every 12 hours for 2 days;
child 3 months - 1 year 5 mg/kg, over 1 year 10 mg/kg every 12 hours for 2
days.

- Prophylaxis of H. influenza type B: 600 mg once daily for 4 days; child 1-3
months 10 mg/kg once daily for 4 days, over 3 months 20 mg/kg once daily
for 4 days (maximum 600 mg daily).

- Atrophic rhinitis: oral: 600 mg once daily for 12 weeks.

Adverse effects: Anorexia, nausea, vomiting, diarrhoea, “flu” like syndrome

characterized by fever, malaise, headache, chills, skin rashes, transient rise in

serum bilirubin and transaminases, respiratory symptoms, thrombocytopenic
purpura and orange/red body secretions.

Adverse effect are more likely to occur during intermittent therapy, however

the monthly schedules in leprosy appears to be devoid of this risk.

Drug and food interactions: Drug induces hepatic enzymes which accelerate

the metabolism of several drugs including corticosteroids, digitalis glycosides,

estrogens and oral hypoglycemic. Increase hepatotoxicity with isoniazid. Do
not use with protease inhibitors.

Patient information: To avoid alcohol because hepatotoxicity may occur.

Urine, saliva, faeces, sputum, sweat, tears may be colored red-orange. Soft

contact lenses may be permanently stained

STREPTOMYCIN

Dosage form and strengths: Injection: 1gand 0.75 g streptomycin sulphate.
Indications: Tuberculosis resistant to other treatment in combination with
other drugs, brucellosis and bacterial endocarditis.
Contraindications/Precautions: Pregnancy and over 40 years. Should be
avoided during pregnancy and in patient over 40 years whenever possible.
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Drug and food interaction: See under gentamicin.

Dosage schedule: Adult: 0.75 g daily; child 15-20 mg/kg/day IM

Adverse effects: Vestibular damage is the main adverse effect, the risk
increases with dose and age (above 40 years), skin rashes, drug fever,
nephrotoxicity, hypersensitivity antibiotic associated colitis.

10.7.2 Second line drugs

BEDAQUILINE

Dosage form and strengths: Tablet: 100 mg

Indications: combination regimen to treat pulmonary MDR-TB infection
when other effective treatment regimens are not available.
Contraindications/Precautions: Alcoholism, bradycardia, breastfeeding,
arrhythmias, cardiac impairment, children, coronary artery disease, diabetes
mellitus, females, geriatric, heart failure, hepatic impairment, hypertension,
hypocalcemia, hypokalemia, hypomagnesemia, malnutrition, MI, pregnancy
(B), syncope, thyroid disease. Obtain ECG before starting treatment and then
at least monthly during treatment or more frequently if concomitant use with
other drugs known to prolong QT interval.

Dosage schedule: MDR-Pulmonary TB, in combination with other drugs.
Adult: Initially 400 mg once daily for 2 weeks, then 200 mg 3 times a week
for 22 weeks, intervals of at least 48 hours between each dose, continue
appropriate combination therapy after bedaquilne

Adverse effects: Arthralgia, diarrhea, dizziness, headache, myalgia, nausea,
QT interval prolongation, vomiting.

Drug and food interactions: Increase QT prolongation: other drugs that
prolong QT (class IA/Ill antidysrhythmics, some phenothiazines, beta
agonists, local anesthetics, tricyclics, haloperidol, chloroquine, droperidol;
CYP3A4 inhibitors (amiodarone, clarithromycin, erythromycin); CYP3A4
substrates (methadone, pimozide, quetiapine, quinidine, risperidone,
ziprasidone)

Increase adverse reactions: lopinavir/ritonavir. Increase bedaquiline effect:
strong CYP3A4 inhibitors, avoid use over 14 days. Decrease bedaquiline
effect: strong CYP3A4 inducers, avoid concurrent use.

CAPREOMYCIN

Dosage form and strengths: Powder for injection, 1g in vial.

Indications: TB resistant to 1st line drugs in combination with other drugs
Contraindications/Precautions: ~ Hypersensitivity, anxiety, epilepsy,
psychotic reactions, porphyria. Auditory impairment, hepatic and renal
impairment, breast feeding, children, pregnancy, old age. Monitor renal,
hepatic, auditory and vestibular function and electrolytes.

Dosage schedule: TB resistant to first line drugs in combination with other
drugs: By deep IM injection Adult: 1 g daily (max. per dose 20 mg/kg) for 2-4
months, then reduced to 1g 2-3 times a week.

Adverse effects: Induration at injection site, changes in liver function
tests, electrolyte disturbances, hearing loss with tinnitus and vertigo,
hypersensitivity ~ reactions, leucocytosis, leucopenia, nephrotoxicity,
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neuromuscular, block after large doses, pain at injection site, rashes,
thrombocytopenia, urticaria.

Drug and food interactions: Antibacterials: increased risk of nephrotoxicity
when given with colistin or polymyxins; increased risk of nephrotoxicity and
ototoxicity when given with aminoglycosides or vancomycin.

Cytotoxics: increased risk of nephrotoxicity and ototoxicity when given with
platinum compounds.

CYCLOSERINE

Dosage form and strengths: Capsule 250 mg

Indications: TB resistant to 1st line drugs in combination with other drugs.
Contraindications/Precautions: Alcohol dependence, depression, epilepsy,
psychotic states, severe anxiety. Blood concentration monitoring required
especially in renal impairment or if dose exceeds 500 mg daily or if signs
of toxicity; Blood concentration should not exceed 30 mg/litre. Monitor
hematological, renal and hepatic function.

Dosage schedule: TB resistant to first line drugs in combination with
other drugs: Initially 250 mg every 12 hours for 2 weeks, then increased if
necessary up to 500 mg every 12 hours, dose to be increased according to
blood concentration and response. Child: 10 mg/kg/day in 2 divided doses.
Adverse effects: Allergic dermatitis, changes in liver function tests, confusion,
convulsions, depression, dizziness, megaloblastic anemia, psychosis, rashes,
tremor, vertigo.

Drug and food interactions: Alcohol: increased risk of convulsions when
cycloserine given with alcohol. Increased risk of CNS toxicity when cycloserine
given with isoniazid.

ETHIONAMIDE

Dosage form and strengths: Tablet: 125 mg, 250 mg

Indications: Second line drug for TB

Contraindications/Precautions: Hypersensitivity, hepatic impairment,
porphyria. Pregnancy, lactation, psychiatric cases or patient with psychosis.
Dosage schedule: Initiate dose at 250 mg/day for 1-2 days then increase
to 250 mg twice daily for 1-2 days with gradual increase to highest tolerated
dose; 750 mg/day average dose; not to exceed 100 mg/day in 3-4 divided
dose.

Adverse effects: Nausea, vomiting, diarrhea, anorexia, postural hypotension,
depression, dizziness, drowsiness, headache, peripheral neuropathy,
psychosis, photosensitivity, rash, excessive salivation, gynaecomastia,
hypoglycemia, impotence, thrombocytopenia, hepatitis, optic neuritis, visual
changes.

Drug and food interactions: Ethionamide and cycloserine increase the
toxicity of each other. Increases level of isoniazid. Decreases the effect of
magnesium oxide, sodium picosulfate.

KANAMYCIN
Dosage form and strengths: Powder/ solution: for injection 1 g in vial/
ampoule
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Indications: 2" line drug in TB

Contraindications/Precautions: ~ Pregnancy (D). Renal impairment,
Myasthenia Gravis, breast feeding, vestibular/cochlear implant.

Dosage schedule: IM injection: 250 mg every 6 hours, 500 mg every 12
hours; IV infusion: 15-30 mg/kg every 8-12 hours.

Adverse effects: See under gentamicin

Drug and food interactions: See under gentamicin

P-AMINOSALICYLIC ACID (PAS)

Dosage form and strengths: Granules 4 g, 9.2 g sachet; Tablet: 500 mg
Indications: 2nd line drugs in TB

Contraindications/Precautions: Hypersensitivity, pregnancy, lactation.
Hepatic impairment, old age, children, peptic ulcer. To be taken with meals to
decrease epigastric pain and burning.

Adverse effects: Nausea, diarrhoea, anorexia, epigastric pain and burning
rarely skin rash, fever, malaise, goiter and blood dyscrasias.

10.8 Anti-virals

10.8.1 Anti-hepatitis agents

ENTECAVIR

Dosage forms and strength: Tablet: 0.5 mg, 1 mg

Indication: Chronic hepatitis B (HBV)

Contraindications/Precautions: Reduce dose if eGFR less than 50 ml/

min/1.73m> Monitor liver function test every 3 months and viral marker

for hepatitis B every 3-6 months during treatment (continue monitoring
for at least 1 year after discontinuation- recurrent hepatitis may occur on
discontinuation).

Dosage schedule:

- Chronic hepatitis B in patients with compensated liver disease (with
evidence of viral replication, and histologically documented active liver
inflammation or fibrosis) not previously treated with nucleoside analogues:
Oral, Adult: 0.5 mg once daily.

- Chronic hepatitis B in patients with compensated liver disease (with
evidence of viral replication, and histologically documented active liver
inflammation or fibrosis) and lamivudine-resistance: Oral, Adult: 1 mg once
daily, consider other treatment if inadequate response after 6 months.

- Chronic hepatitis B in patients with decompensated liver disease. Oral,
Adult: 1 mg once daily.

Adverse effects: Diarrhoea, dizziness, dyspepsia, fatigue, headache, nausea,

raised serum amylase, raised serum lipase, sleep disturbances, vomiting,

alopecia, rash, thrombocytopenia

Drug and food interactions: High fat meal decreases absorption of entecavir.

PEGINTERFERON ALFA (POLYETHYLENE GLYCOL-CONJUGATED
DERIVATIVES OF INTERFERON ALFA)
Dosage form and strength: Prefilled vial: 50 mcg, 80 mcg
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Indications: Combined with ribavirin for chronic hepatitis C, monotherapy for
chronic hepatitis C if ribavirin not tolerated or contraindicated, Monotherapy
for chronic hepatitis B

Contraindications/Precautions: Monitor: lipid concentration. Renal
impairment: reduce dose in moderate to severe impairment. Hepatic
impairment: avoid in severe impairment. Monitoring closely in mild to
moderate hepatic impairment Pregnancy: avoid unless benefit outweighs risk
Dosage schedule: Combined with ribavirin for chronic hepatitis C/
monotherapy for chronic hepatitis C if ribavirin not tolerated or
contraindicated/Monotherapy for chronic hepatitis B: subcutaneous
injection, adult: 1.5 mcg/kg/week, not to exceed 150 mcg/week, Treat for
12 weeks (treatment-naive or relapsed); for non-responders, may extend
treatment of PEG/RBV to 24 weeks

Adverseeffects: Anorexia, diarrhea, influenzalike symptoms, lethargy, nausea,
alopecia, arrhythmias, cardiovascular problems, coma (usually with high
doses in the elderly), confusion, depression, hepatotoxicity, hyperglycaemia,
hypersensitivity reactions, hypertension, hypertriglyceridaemia (sometimes
severe), hypotension, myelosuppression (particularly affecting granulocyte
counts), nephrotoxicity, ocular side-effects, palpitation, psoriasiform rash,
seizures (usually with high doses in the elderly), suicidal behavior, thyroid
abnormalities

SOFOSBUVIR

Dosage forms and strength: Tablet: 400 mg

Indication: Chronic hepatitis C

Contraindications/Precautions: Hypersensitivity and pregnancy (X).
Breast-feeding, children, hepatic/renal impairment. Use two forms of reliable
contraceptives, avoid breast-feeding.

Dosage schedule: Oral, 40 mg once daily.

Adverse effects: Headache, chills, fatigue, fever, insomnia, diarrhoea,
hyperbilirubinemia, rash, pruritus, anaemia.

Drug and food interactions: Decrease sofosbuvir with P-glycoprotein
inducers  carbamazepine, phenobarbital, phenytoin, and rifampin.
Bradycardia with amiodarone. Increase sofosbuvir level with carvedilol.

10.8.2 Anti-herpes virus agents

ACYCLOVIR

Dosage form and strengths: Injection: powder 250 mg; Tablets: 200 mg
Indications:  Herpes infections, mucocutaneous HSV, infectious
mononucleosis.

Contraindications/Precaution: Hypersensitivity. ~ Pregnancy  (B),
breastfeeding,  renal/hepatic/neurological ~ impairment,  electrolyte
imbalance, dehydration, hypersensitivity, obesity, old age. The drug should
be used with caution in renal impairment. Do not give concurrently with live
vaccines. Immunization should be brought up to date before the treatment.
Inform patient that pain, swelling and redness usually occur after 2 hours of
injection- use cold compress to relieve pain and swelling.
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Dosage schedule:

- Herpes simplex treatment: oral, adult/child >2yrs: 200 mg (if absorption is
impaired) 5 times daily, usually for 5 days; child, < 2 years: half adult dose.

- Herpes simplex prevention of recurrence: 200 mg 4 times daily or 400 mg
twice daily possibly reduced to 200 mg 2 or 3 times daily and interrupted
every 6-12 months.

- Herpes simplex prophylaxis in the immunocompromised: oral, adult/ child
>2yrs: 200-400 mg 4 times daily; child< 2 years: half adult dose.

- Varicella and Herpes zoster treatment: oral, adult: 800 mg 5 times daily for
7 days; Child: Varicella, 20 mg/kg (max. 800 mg) 4 times daily for 5 days or
<2 years 200 mg 4 times daily, 2-5 years 400 mg 4 times daily, >6 years 800
mg 4 times daily.

- Herpes simplex: topical application (cream or eye ointment) every 4 hours
(5 times daily) for at least 3 days after complete healing.

- Mucocutaneous HSV: 400 mg 5 times a day for 7 days; (immune-
compromised) 5 mg/kg 3 times a day for 7 days.

- Infectious mononucleosis, infectious mononucleosis: oral, adult: 600-800
mg oral 5 times a day for 7-10 days or 10 mg/kg IV 3 times a day for 7 days.

Adverse effects: Gastrointestinal disturbances, photosensitivity, rashes,

urticaria, increase in blood urea and creatinine, headache and fatigue.

Drug and food interaction: Increase serious infections when used with

other TNF-a blockers

10.8.3 Anti-influenza agents

OSELTAMIVIR

Dosage form and strengths: Capsule: 30 mg, 45 mg, 75 mg as phosphate;
Oral powder: 6 mg/ml.

Indications: Prevention and treatment of influenza A or B
Contraindications/Precautions: Hypersensitivity. Pregnancy (C), neonates,
breastfeeding, infants, children, geriatric patients, renal/hepatic/pulmonary/
cardiac disease, psychosis, viral infection. Avoid use with HIN1 virus vaccine,
intranasal influenza vaccine.

Dosage schedule:

- Influenza: 75 mg twice daily for 5 days.

- Prevention of influenza: 75 mg once daily for 10 days.

- Post-exposure prophylaxis: up to 6 weeks during an epidemic.

Adverse effects: Headache, dizziness, insomnia, seizures, toxic epidermolysis
necrolysis, Steven-Johnson syndrome.

10.8.4 Anti-retroviral agents

DIDANOSINE

Dosage form and strengths: Capsules: 250 mg, 400 mg (enteric coated)
Indications: HIV infection

Contraindications/Precaution: ~ Hypersensitivity, ~ lactic  acidosis,
pancreatitis, phenylketonuria. Pregnancy (B), breastfeeding, children, renal
disease, sodium restricted diets, elevated amylase, pre-existing peripheral
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neuropathy, hyperuricemia, gout, congestive heart failure, non-cirrhotic
portal hypertension. Ophthalmological examination (including visual acuity,
color vision, and dilated fundus examination) recommended annually or if
visual changes occur. Capsules should be swallowed whole and taken at least
2 hour before or 2 hour after food.

Dosage schedule: Oral, adult 60 kg: 250 mg daily in 1-2 divided doses, more
than 60 kg: 400 mg daily in 1-2 divided doses.

Adverse effects: Common acute renal failure, alopecia, anaphylactic
reactions, diabetes mellitus, dry eyes, dry mouth, hyperuricemia,
hypoglycemia, liver failure, non-cirrhotic portal hypertension, optic nerve
changes, pancreatitis (less in children), parotid gland enlargement, renal
changes: peripheral neuropathy (dose-related), vomiting, diarrhoea, chest
pain, headache, gynaecomastia, elevated liver enzymes and serum amylase.
Drugs and food interactions: Increase didanosine level: allopurinol,
tenofovir, increase side effects from magnesium, aluminium antacids,
increase pancreatitis risk: stavudine, decrease absorption: ketoconazole,
dapsone, fluoroquinolones.

EFAVIRENZ

Dosage form and strengths: Capsule: 200 mg; Tablet: 500 mg

Indication: HIV infections

Contraindications/Precaution: ~ Acute porphyrias, pregnancy (D),
breastfeeding, hypersensitivity, moderate severe hepatic impairment,
seizures. Breast-feeding, children less than 3 years, renal/hepatic impairment,
depression, seizures; co infection with hepatitis B or C. Monitor liver function
if other hepatotoxic drugs are administered concurrently. If dose is missed,
take as soon as remembered, not to double the dose.

Dosage schedule: 600 mg once daily (adult and child over 40 kg)

Adverse effects: Rash including Stevens-Johnson syndrome, diarrhoea,
vomiting, depression, anxiety, ataxia, alopecia and cognitive impairment.
Drug and food interaction: Increase CNS depression when used with
alcohol, antidepressants, antihistaminics, opioids. Increase level of
both products: ritonavir, estrogens, anti-convulsants. Increase level of
warfarin, statins. Decrease levels of indinavir, amprenavir, lopinavir, oral
contraceptives, ketoconazole, itraconazole, voriconazole, saquinavir,
cyclosporine, tacrolimus, bupropion, sertraline.

INDINAVIR

Dosage form and strengths: Capsule: 400 mg

Indications: See under saquinavir.

Contraindications/Precautions: Hypersensitivity, breastfeeding. Pregnancy
(C), lactation, children, renal/hepatic impairment, history of renal disease,
diabetes mellitus, hypercholesterolemia, hemophilia, chronic hepatitis B or C.
Ensure adequate hydrations (risk of nephrolithiasis). If dose is missed, take
as soon as remembered, do not double the dose.

Dosage schedule: 800 mg every 8 hours; child 500 mg/ m? every 8 hours
(maximum 800 mg every 8 hours).

Adverse effects: Dry mouth, taste disturbances, headache, hyperglycemia,
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dizziness, pancreatitis, paraesthesia, alopecia.

Drugandfoodinteraction: Life-threateningdysrhythmias: ergots, midazolam,
rifampin, triazolam, amiodarone, pimozide, alfuzosin, increase myopathy:
statins  (atorvastatin, lovastatin, simvastatin). Increase indinavir
levels:  CYP3A4 inhibitors (aprepitant, protease inhibitors, azole
antifungals, nefazodone, verapamil); phosphodiesterase-5 inhibitors
(sildenafil, tadalafil, vardenafil), increase levels of clarithromycin,
zidovudine, isoniazid, oral contraceptives. Decrease indinavir levels:
CYP3A4 inducers (barbiturates, carbamazepine, nonnucleoside reverse
transcriptase inhibitors, phenytoins, rifamycins, modafinil), St.John’s
wart, grapefruit juice; high-fat, high-protein foods. Decrease effect of
both products: anticonvulsants. Decrease effect: CYP3A4 substrates
(calcium channel blockers, immunosuppressants, benzodiazepines,
azole antifungals, macrolides, SSRIs, statins).

LAMIVUDINE

Dosage form and strengths: Tablet: 150 mg, Oral liquid: 50 mg/ml.
Indication: HIV infection in combination with anti-retroviral drugs
Contraindication/Precautions: ~ Hypersensitivity. ~ Pregnancy  (C),
breastfeeding, children, geriatric patients, hepatic/renal impairment,
granulocyte count less than 1000/mm?, Hb less than 9.5 g/dI, renal disease,
pancreatitis, peripheral neuropathy.

Dosage schedule: Adult 150 mg twice daily or 300 mg once daily; Infant
under 1 month, 2 mg/kg twice daily; Child 1 month or over 4 mg/kg twice daily
( maximum 300 mg).

Adverse effects: Vomiting, diarrhea, cough, headache, fatigue, insomnia,
fever, rash, alopecia, peripheral neuropathy, anaemia. To be used with
caution in renal impairment, chronic hepatitis B or C, liver impairment,
pregnancy and breast-feeding.

Drug and food interaction: Lamivudine decrease the effect of each other.
Increases the effects of lamivudine: cotrimoxazole, amiloride, entecavir,
metformin, procainamide. Interferons decrease the effects of lamivudine.

LOPINAVIR + RITONAVIR

Dosage form and strengths: Capsule: 200 mg Lopinavir + 50 mg Ritonavir
Indications: HIV infection

Contraindications/Precautions: Hypersensitivity to this product or
polyoxyethylated castor oil (oral solution). Pregnancy (C), breastfeeding,
children, HBV/HCV co-infections, hepatic impairment, pancreatitis, diabetes,
hemophilia, AV block, hypercholesterolemia, immune reconstitution
syndrome, neonates, cardiomyopathy, hypokalemia, elderly patients,
Grave's disease, polymyositis, Guillain-Barre syndrome. Monitor LFT before
and during treatment. Assess HIV viral load, CD4 at baseline, throughout
therapy. Assess blood glucose, serum cholesterol/lipid profile, signs of
infections, anemia, skin eruptions and rash. Teach patient/family that others
can continue to contract HIV from patient. Product isn’t a cure for HIV; that
opportunistic infections can continue to be acquired.

Dosage schedule: In adults oral using tablets 400/100 mg twice daily,
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alternatively (oral) 800/200 mg once daily in adults with a HIV strain that
has less than 3 mutations to protease inhibitors.

Adverse effects: Amenorrhoea, anxiety, arthralgia, colitis, hypertension,
menorrhagia, neuropathy, night sweats, sexual dysfunction, weight changes,
anaphylaxis, myalgias.

Drug and food Interactions: Increase toxicity: amiodarone, astemizole, azole
antifungals, benzodiazepines, bupropion, cisapride, clozapine, desipramine,
dihydroergotamine, encainide, ergotamine, flecainide, HMG-CoA reductase
inhibitors, interleukins, meperidine, midazolam, pimozide, piroxicam,
propafenone, propoxyphene, quinidine, ranolazine, saquinavir, terfenadine,
triazolam, zolpidem. Increase QT prolongation: class 1A /11l antidysrhythmics,
some phenothiazines, local anesthetics, tricyclics, haloperidol, chloroquine,
droperidol, pentamidine, CYP3A4 inhibitors (amiodarone, clarithromycin,
erythromycin, telithromycin), arsenic trioxide, CYP3A4 substrates
(methadone, pimozide, quetiapine, quinidine, risperidone, ziprasidone).
Increase ritonavir levels: fluconazole, increase level of both products:
clarithromycin, didanosine. Decrease ritonavir levels: rifamycins, nevirapine,
barbiturates, phenytoin. Decrease levels of anticoagulants, atovaquone,
divalproex, ethinyl estradiol, lamotrigine, phenytoin, sulfamethoxazole,
theophylline, voriconazole, zidovudine

NELFINAVIR

Dosage form and strengths: Oral suspension: 500 mg/1 g scoopful; Tablet:
250 mg/625 mg

Indication: HIV infection

Contraindications/Precautions: Hypersensitivity to protease inhibitor.
Pregnancy (B), breast feeding, renal/hepatic disease, hemophilia, diabetes,
pancreatitis. Serum lipids, blood glucose should be obtained baseline and
during treatment. Loperamide could be used to stop the diarrhea due to
nelfinavir.

Dosage schedule: HIV infection: 750 mg 3 times a day OR 1250 mg twice a
day.

Adverse effects: Headache, anemia, leucopenia, suicidal ideation, hepatitis,
diarrhoea, nausea, flatulence, anaphylaxis, hyperglycemia, hypoglycemia,
hyperlipidemia

Drug and food interactions: Severe dysrhythmias with amiodarone,
ergots, lovastatin, mildazolam, salmeterol, quinidine. Increases effects
of: Atorvastatin, azithromycin, rifabutin, indinavir, tacrolimus. Nelfinavir
level increased by: ketoconazole, indinavir, protease inhibitor. Nelfinavir
level decreased by: Rifampicin, phenobarbital, nevirapine, phenytoin,
carbamazepine. Decrease effects of: Didanosine, Methadone, OCP,
phenytoin.

NEVIRAPINE

Dosage form and strengths: Tablet: 200 mg, Oral liquid: 50 mg/5 ml
Indication: HIV infection, Prevention of mother-to-child transmission
(PMTCT) of HIV

Contraindication/Precautions: Severe hepatic impairment (use efavirenz),
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acute porphyrias, hypersensitivity. Pregnancy (B), breastfeeding, children,
renal impairment, female (at greater risk of hepatic side effects). Monitor
liver functions before treatment then every 2 weeks for 2 months then after
1 month and then regularly. Monitor skin reactions closely during first 18
weeks

Dosage schedule: 200 mg once daily for first 14 days, then 200 mg twice
daily; child (1 month-13 years): 120 mg/m?once daily for 14 days, then 200
mg/m? twice daily.

Adverse effects: Rash including Stevens-Johnson syndrome, hepatitis,
headache, fever, anaemia, arthralgia

Drug and food interaction: Increase: nevirapine levels- cimetidine,
macrolide, anti-infectives.

Decreases effects of protease inhibitors, oral contraceptives, ketoconazole,
methadone, itraconazole. Decrease nevirapine levels: rifamycins,
anticonvulsants, clonazepam, diazepam, warfarin

RITONAVIR

Dosage form and strengths: Tablet: 100 mg

Indications: HIV infections.

Contraindications/Precautions: Pregnancy  (B), breastfeeding,
hepatic impairment, pancreatitis, diabetes, hemophilia, AV block,
hypercholesterolemia, immune reconstitution syndrome, neonates,
cardiomyopathy, infants 1-6 months (overdose). Monitor AST/ALT every 3
months in those with hepatic impairment.

Dosage schedule: HIV infection in combination with other antiretroviral
drugs (high-dose ritonavir): oral: Initially 300 mg every 12 hours for 3 days,
increased in steps of 100 mg every 12 hours over no longer than 14 days;
increased to 600 mg every 12 hours. Low-dose booster to increase effect of
other protease inhibitors oral: adult: 100-200 mg 1-2 times a day

Adverse effects:- Acne, anxiety, arthralgia, blood pressure changes, blurred
vision, confusion, cough, decreased blood thyroxine concentration, fever,
flushing, gastrointestinal hemorrhage, menorrhagia, mouth ulcers, edema,
peripheral neuropathy, pharyngitis, renal impairment, seizures, syncope.
Drug and food Interactions: Increase ritonavir levels: fluconazole.
Decrease ritonavir levels: rifamycins, nevirapine, barbiturates, phenytoin.
Decrease levels of anticoagulants, atovaquone, divalproex, ethinyl estradiol,
lamotrigine, phenytoin, sulfamethoxazole, theophylline, voriconazole,
zidovudine.

SAQUINAVIR

Dosage form and strengths: Tablet: 500 mg

Indications: HIV infection in combination with other drugs.
Contraindications/Precautions: Bradycardia, congenital QT prolongation,
electrolyte disturbance, heart failure with reduced left ventricular function,
history of symptomatic arrhythmias, severe hepatic impairment, child: safety
and efficacy in children under 16 years is not established. Chronic hepatitis B
or C, renal impairment, diabetes mellitus, pregnancy (B), and breastfeeding.
Monitor ECG before starting treatment (do not initiate treatment if QT interval
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over 450 milliseconds). If treatment is started, monitor ECG regularly. Patient
should be told how to recognize signs of arrhythmias and advised to seek
medical attentions if symptoms such as palpitations or syncope develop.
Dosage schedule: HIV infection other anti-retroviral in patients previously
treated with ART with low dose ritonavir. HIV infection in combination with
other antiretrovirals in patients previously treated with ART with low dose
ritonavir. Adult 1 gram every 12 hours. HIV infection in combination with
other antiretrovirals in patients not previously treated with ART with low
dose ritonavir. Adult 500 mg every 12 hours for 7 days, then increased to 1
gram every 12 hours.

Adverse effects: Buccal and mucosal ulceration, diarrhoea, taste
disturbances, vomiting, chest pain, peripheral neuropathy, fever, changes in
libido.

STAVUDINE

Dosage for and strength: Capsule: 15 mg, 20 mg, 30 mg; Powder for oral
liquid: 5 mg/5 ml

Indications: HIV infection in combination with other drugs.
Contraindications/Precautions: ~ Hypersensitivity to stavudine or
didanosine or zidovudine or zalcitabine. Severe peripheral neuropathy, lactic
acidosis. Breast-feeding, advanced HIV infections, bone marrow suppression,
peripheral neuropathy, renal impairment, osteoporosis, obesity, pregnancy
(C), hepatic disease, pancreatitis. Stavudine is associated with a higher risk
of lipotrophy especially in combination with didanosine.

Dosage schedule: Adult (60kg): 30 mg every 12 hours; 40 mg every 12 hours
for more than 60kg

Adverse effects: Peripheral neuropathy (dose-related), pancreatitis,
vomiting, diarrhoea, chest pain, headache, gynaecomastia, elevated liver
enzymes and serum amylase

Drug and food interaction: Decrease level of stavudine: probenecid.
Decrease level of stavudine: methadone, zidovudine. Increase peripheral
neuropathy: lithium, dapsone, chloramphenicol, didanosine, ethambutol,
hydralazine, phenytoin, zalcitabine, isoniazid.

TENOFOVIR DISOPROXIL

Dosage form and strengths: Tablet: 245 mg.

Indications: HIV infection

Contraindications/  Precaution:  Hypersensitivity, lactic acidosis,
breastfeeding. Pregnancy B, children, geriatric patients, renal impairment,
creatinine clearance less than 60 ml/min, osteoporosis, immune
reconstitution syndrome. The renal function test and serum phosphate
should be estimated before treatment, then every 4 weeks for 1year and then
every 3 months, interrupt treatment if renal function deteriorate or serum
phosphate decreases. Not to breastfeed while taking this product.

Dosage schedule: HIV infection in combination with other antiretroviral
drugs, oral: adult: 245 mg once daily.

Adverse effects: Gastro-intestinal disturbances including diarrhoea,
vomiting, abdominal pain, anorexia, pancreatitis, headache, anorexia,
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neutropenia, hypophosphataemia, polyuria, renal failure.

Drug and food interaction: Increase tenofovir level: acyclovir, valacyclovir.
Increase level of didanosine when given with tenofovir. Increase tenofovir
level: any product that decrease renal function.

ZIDOVUDINE

Dosage form and strengths: Solution for infusion: 10 mg/ml, Capsule: 100

mg and 250 mg

Indications: Prevention of maternal-fetal HIV transmission, HIV infections in

combination with other antiretroviral drugs.

Contraindications/Precaution: ~ Hypersensitivity, —acute  porphyria.

Pregnancy (C), breastfeeding, children, granulocytes count <1000 mm? or Hb

9.5 g/dl, severe renal disease, obesity. Monitor full blood count after 4 week

of treatment, then every 3 months

Dosage schedule:

- HIV infections in combination with other antiretroviral drugs, oral: adult,
250-300 mg twice daily.

- In patients who are temporarily unable to take zidovudine oral: IV infusion
0.8-1 mg/kg every 4 hours usually for not more than 2 weeks, dose
approximately 1.2-1.5 mg/kg every 4 hours oral .Child Oral, 500-600 mg
daily in 2-3 divided doses. Over 3 months initially 360-480 mg/m? every
6-8 hours.

- Prevention of maternal-fetal transmission: For mother- zidovudine 300
mg + lamivudine 150 mg twice daily + nevirapine 200 mg once daily for 1
days (if CD4 <250). Start as soon as possible in pregnancy and continue
throughout pregnancy, labour, delivery and postpartum and for life. If no
reaction continue zidovudine + lamivudine and increase nevirapine to 200
mg twice daily after 14 days. For neonates and infants: zidovudine 4 mg/
kg twice daily for 7 days. If the mother has received less than 4 weeks for
HAART, infant zidovudine should be continued for 4 weeks

Adverse effects: Diarrhea, liver disorders, abdominal pain, pancreatitis,
bone marrow depression with severe anaemia, granulocytopenia, and
thrombocytopenia, gynaecomastia, myopathy, neuropathy, influenza-like
symptoms.
Drug and food interaction: Concomitant use of drug with nephrotoxic
and myelosuppressive drugs increases risk of toxicity. Increase bone
marrow depression when used with anti-neoplastics, clotrimazole. Increase
zidovudine level: by methadone, fluconazole, probenecid, trimethoprim,
valproic acid. Decrease zidovudine level: by interferons, NRTIs, doxorubicin,
stavuidine.
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11.2

11.3

11.4

Adrenal hormones and synthetic substituents
Beclomethasone

Betamethasone

Cortisone acetate

Dexamethasone

Fludrocortisone acetate

Hydrocortisone

Methyl prednisolone

Prednisolone

Triamcinolone acetonide

Drugs used in diabetes mellitus
11.2.1 Insulin analouges
Insulin aspart
Insulin glargine
Insulin isophane (NPH)
Insulin lispro
Insulin protamine zinc
Insulin soluble
Insulin zinc (semi-lente, lente, ultra-lente)
11.2.2 Oral anti-diabetic drug
11.2.2.1 a-glucosidase inhibitors
Acarbose
11.2.2.2 Biguanides
Metformin
11.2.2.3 Dipeptidyl peptidase-4 inhibitors
Sitagliptin
11.2.2.4 Glucagon like peptide-1 agonists
Liraglutide
11.2.2.5 Meglitinide/Phenylalanine analouges
Repaglinide
12.2.2.6 Sulfonylureas
Chlorpropamide
Glibenclamide
Gliclazide
Glipizide
11.2.2.7 Thiazolidinediones
Pioglitazone
Rosiglitazone

Treatment of hypoglycaemia
Glucagon

Thyroid hormones
Levothyroxine
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11.5 Anti-thyroid drugs
Carbimazole
lIodine
Lugol’s iodine
Propanolol
Propylthiouracil

11.6 Somatostatin analogue
Octreotide
Somatotropin

11.7 Drugs used in osteoporosis
Calcitonin
Teriparatide

11.8 Anti-obesity drug
Orlistat
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11.1 Adrenal hormones and synthetic substitutes

The adrenal cortex normally secretes hydrocortisone, which has glucocorticoid
activity and weak mineralcorticoid activity.

Glucocorticoids

Indications: Replacement therapy in adrenocortical insufficiency states,
diagnosis of Cushing's syndrome, Suppressing the manifestations of
disease in a wide variety of inflammatory and allergic conditions and in
reducing antibody production in a number of auto-immune diseases, allergic
disdorders, rheumatic disease, neoplastic diseases.
Contraindications/Precautions: Avoid in case of untreated serious
infections (except tubercular meningitis or septic shock), ITP, premature
infants or baby on live vaccine. Use with caution in cirrhosis, hypertension,
diabetes mellitus, ocular herpes simplex, peptic ulcer etc.

Adverse effects: Hypertension, sodium retention, potassium loss, muscle
weakness, diabetes, osteoporosis, dyspepsia, increased susceptibility to and
severity of infection, mental disturbance (euphoria, psychosis, depression,
aggravation of epilepsy), peptic ulceration, haemorrhage, perforation,
suppression of growth in children

Drug and food interactions: Barbiturates, phenytoin, rifampicin which
induce hepatic enzymes may increase glucocorticoid metabolism,
concomitant use with alpha-blockers, angiotensin-II receptor antagonists,
beta-blockers and calcium channel blockers antagonise hypotensive effect.
Relative potencies and duration of action of corticosteroids:

Relative Relative .
Compounds anti-inflammatory r:(t):ilrl\lilr?g a([:)tlijczﬁtzzgl?rfs)

potency potency

1. Hydrocortisone 1 1 8-12

2. Betamethasone 25 0 36-72

3. Dexamethasone 25 0 36-72

4. Methyl prednisolone 5 0.5 12-36

5. Prednisolone 4 1 12-36

6. Prednisone 4 1 12-36

7. Triamcinolone 5 0 12-36

BECLOMETHASONE

Dosage form and strength: Aerosol inhaler: 50 pg, 100 pg and 200 pg per
metered dose

Indications: Prophylaxis of bronchial asthma, prophylaxis and treatment of
allergic rhinitis

Contraindications/Precautions: It may cause oral candidiasis. Also see
under respiratory system

Dosage schedule: See under respiratory system (chapter 7)

Adverse effects: Bronchospasm and wheezing, rash, Candida infections in
mouth or throat

Patient’s information: Gargle mouth after each use.
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BETAMETHASONE

Dosage form and strength: Drops: 0.5 mg/ml; Injection: 4 mg/ml; Tablets:
0.5mg

Indications: See under section 12.1

Contraindications/Precautions: See under section 12.1

Dosage schedule: Oral: 0.5-5 mg daily; IM injection or slow IV injection or
infusion: 4 -20 mg, repeated up to 4 times in 24 hours; child: by slow IV
injection, up to 1year 1 mg, 1-5 years 2 mg, 6-12 years 4 mg

Adverse effects: See under section 12.1

CORTISONE ACETATE

Dosage form and strength: Tablet: 5 mg and 25 mg

Indications: See under section 12.1

Contraindications/Precautions: See under section 12.1

Adverse effects: See under section 12.1

Dosage schedule: Oral, for replacement therapy, 25-37.5 mg in divided dose.

DEXAMETHASONE

Dosage form and strength: Tablet: 0.5 mg; Injection: 4 mg/ml

Indications: See section 12.1

Contraindications/Precautions: Should be protected from light. See section

12.1

Dosage schedule:

- Physiological replacement (oral): Adult: 0.03-0.15 mg/kg/day in 2-4 divided
doses; (parenteral)- 0.03-0.15 mg/kg/day IV or IM in 2-4 divided doses;

- As anti-inflammatory (oral): adult: 0.75-9mg/day in 2-4 divided doses,
children: 0.8-0.3 mg/ day in 2-4 divided doses; (parenteral)- adult: 0.75-
9 mg IM/IV in 2-4 divided doses, children: 0.8-0.3 mg/ day IM/IV in 2-4
divided doses;

- Adrenal crisis: 4-10 mg/day as single dose, repeat if required;

- Bacterial meningitis: children (>2 months): 0.6 mg/kg/day in 4 divided
doses on the first 4 days of treatment;

- Cerebral edema: 10 mg IV followed by 4 mg 6 hourly till condition improves

Adverse effects: See section 12.1

FLUDROCORTISONE ACETATE

Dosage form and strength: Tablet: 100 pg

Indications: Mineralocorticoid replacement in adrenocortical insufficiency
Contraindications/Precautions: See under section 12.1

Dosage schedule: Adrenocortical insufficiency: adult 50-300 pg daily; child
5 micrograms/kg daily

Adverse effects: See under section 12.1

HYDROCORTISONE

Dosage form and strength: Injection: 100 mg (hydrocortisone sodium
succinate), 25 mg/ml (hydrocortisone acetate)

Indications: See under section 12.1

Contraindications/Precautions: Hydrocortisone acetate injection should
be protected from light; container should be gently shaken before dose is
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withdrawn. Also see under section 12.1

Dosage schedule: Adult: by IM injection or slow IV injection or infusion, 100-
500 mg, 3-4 times in 24 hours or as required; Child by slow IV injection up to
1year 25 mg, 1-5 year 50 mg, 6-12 years 100 mg

Adverse effects: See under section 12.1

METHYLPREDNISOLONE

Dosage form and strength: Tablet: 4 mg, 8 mg and 16 mg; Injection: 250
mg/vial

Indications: See under prednisolone

Dosage schedule: Oral: 2-40 mg daily; IM injection or slow IV injection or
infusion: initially 100-500 mg

Adverse effects: See under prednisolone

PREDNISOLONE

Dosage form and strength: Tablet: 5 mg, 10 mg and 20 mg

Indications: See section 12.1

Contraindications/Precautions: Cushingoid side effects more likely with
doses above 7.5 mg daily; should be protected from light. Also see section
12.1

Dosage schedule: Oral, adult- 5-60 mg/day; children: 0.14-2 mg/kg/day
in 3-4 divided doses; IV: 10-40 mg, 1-2 times weekly; IM 100 mg, 1-2 times
weekly

Adverse effects: See section 12.1

Patient’s information: Preferably taken in the morning after breakfast or
food; can often be reduced within a few days but may need to be continued
for several weeks or months.

TRIAMCINOLONE ACETONIDE

Dosage form and strength: Injection: 40 mg/ml

Indications: See section 12.1

Contraindications/Precautions: See section 12.1

Dosage schedule: By deep IM injection, 40 mg of triamcinolone acetonide
for depot effect, repeated at intervals according to the patient’s response,
maximum single dose 100 mg

Adverse effects: See section 12.1

11.2 Drugs used in diabetes mellitus

11.2.1 Insulin

Insulin preparations are of mainly three types.

1. Short duration with relatively rapid action. E.g. regular insulin injection
(soluble), insulin lispro and insulin aspart.

2. Intermediate duration of action. E.g. isophane insulin (NPH) injection and
insulin zinc suspension (lente).

3. Long duration of action. E.g. protamine zinc insulin (PZI) and insulin zinc
suspension (ultralente).
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INSULIN ASPART

Dosage form and strength: Injectable solution: 100 units/ml

Indications: Diabetes mellitus

Contraindications/Precautions: Can be given during pregnancy and
breastfeeding. Should be taken before meal or immediately after meal
Dosage schedule: By SC injection, immediately before meals or when
necessary shortly after meals, according to requirements; By IV injection or
infusion according to requirements

Adverse effects: See under soluble insulin

INSULIN GLARGINE

Dosage form and strength: Injectable solution: 100 units/ml, 300 units/ml
(prefilled syringe)

Indications: Diabetes mellitus

Contraindications/Precautions: High morbidity due to hypoglycemia.
Should be injected with evening meal

Dosage schedule: By subcutaneous injections, start Insulin glargine as 1/3rd
of total daily insulin dose; use remaining 2/3 of daily insulin dose on short-
acting, premeal insulin. Usual initial dose range: 0.2-0.4 units/kg; optimal
glucose lowering effect may take 5 days to fully manifest

Adverse effects: See under soluble insulin

INSULIN ISOPHANE (NPH)

Dosage form and strength: injection: 40 units/ml

Indications: Diabetes mellitus

Dosage schedule: By subcutaneous injection, according to patient’s
requirements

Adverse effects: See under soluble insulin

INSULIN LISPRO

Dosage form and strength: Injectable solution: 100 units/ml

Indications: Diabetes mellitus

Dosage schedule: Start with 0.2-0.6 unit/kg/day subcutaneously in divided
doses. Recommended to start with lower dose to reduce risk of hypoglycemia
Total maintenance daily insulin requirement may vary; it is usually between
0.5 and 1 unit/kg/day

Adverse effects: See under soluble insulin

INSULIN PROTAMINE ZINC (PZI)

Dosage form and strength: Injection: 100 units/ml

Indications: Diabetes mellitus

Contraindications/Precautions: See under soluble insulin

Dosage schedule: By subcutaneous injection: according to patient’s
requirement as described under insulin glargine

Adverse effects: See under soluble insulin

INSULIN SOLUBLE
Dosage form and strength: injection: 40 units/ml and 100 units/ml
Indications: Diabetic ketoacidosis, diabetes mellitus
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Dosage schedule: By SC, IM or IV injection, according to patient’s
requirements

Adverse effects: Hypoglycaemia localised allergic reactions, fat hypertrophy
at injection sites

INSULIN ZINC SUSPENSION

(INSULIN SEMILENTE, INSULIN LENTE, INSULIN ULTRALENTE)
Dosage form and strength: Injectable: 40 units/ml; sterile, neutral
suspension of porcine insulin or of human insulin in the form of a complex
obtained by the addition of a suitable zinc salt

Indications: Diabetes mellitus

Dosage schedule: By subcutaneous injection, according to patient’s
requirements

Adverse effects: See under soluble insulin

11.2.2 Oral Antidiabetic drugs
11.2.2.1 a-Glucosidase inhibitors

ACARBOSE

Dosage form and strength: Tablet: 50 mg

Indications: Type 2 diabetes mellitus

Contraindications/Precautions: <18 years age, pregnancy, breast-feeding,
hepatic impairment and severe renal impairment.

Dosage schedule: Initially 50 mg/day, increased to 50 mg 3 times daily then
increased if necessary after 6-8 weeks to 100 mg 3 times daily; maximum 200
mg 3 times daily

Adverse effects: Abdominal pain, flatulence, diarrhoea, jaundice

Drug and food interaction: Used with caution with insulin and
sulphonylureas (enhance hypoglycaemia)

11.2.2.2 Biguanides

METFORMIN

Dosage form and strength: Tablet: 500 mg, 850 mg, 1000 mg

Indications: Type 2 diabetes mellitus, gestational diabetes, polycystic
ovarian syndrome

Contraindications/Precautions: Renal impairment, hepatic impairment,
recent myocardial infarction, pregnancy, chronic alcoholics, ketoacidosis,
general anaesthesia. Suspend metformin on the morning of surgery and
restart when baseline returns to normal

Dosage schedule: Adult and child over 10 years, initially 500 mg with
breakfast for at least 1 week then 500 mg every 12 hours with or after food
for at least 1 week, maximum 2 g daily in divided doses

Adverse effects: Anorexia, nausea, vomiting, diarrhoea, metallic taste,
abdominal discomfort, vitamin B, deficiency, and hepatitis and lactic
acidosis (rarely)
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11.2.2.3 Dipeptidyl peptidase-4 inhibitors

SITAGLIPTIN

Dosage form and strength: Tablets: 25 mg, 50 mg and 100 mg
Indications: Type 2 diabetes mellitus

Contraindications/Precautions: Hypersensitivity. Pregnancy Category B
Dosage schedule: Oral: 100 mg/day

Adverse effects: Hypoglycemia, acute pancreatitis, acute kidney injury,
bundle branch block, exfoliative dermatitis. May develop arthralgia, bullous
pemphigoid, pancreatitis, hypersensitivity reactions.

11.2.2.4 Glucagon-like peptide receptor agonists

LIRAGLUTIDE

Dosage form and strength: SC injection, 6 mg/ml (3 ml Pen-injector)

Indications: Type 2 diabetes mellitus, chronic weight management

Contraindications/Precautions: Pregnancy (Category C/X), multiple

endocrine neoplasia type 2 (MEN-2), personal or family history of medullary

thyroid carcinoma (MTC), Pregnancy, breast feeding.

Dosage schedule:

- Chronic weight management: SC injection 0.6 mg once daily for one week;
increase by 0.6 mg daily at weekly intervals to a target dose of 3 mg once
daily; Delay dose escalation if patient cannot tolerate increased dose, if 3
mg dose is not tolerated for chronic weight management, discontinue drug.

- Diabetes mellitus, type 2: SC injection 0.6 mg once daily for 1 week then
increase to 1.2 mg once daily may increase further to 1.8 mg once daily if
optimal glycemic response not achieved with 1.2 mg daily.

Adverse effects: Hypoglycemia, tachycardia, headache, nausea, vomiting,

diarrhoea, constipation

11.2.2.5 Meglitinide/Phenylalanine analouges

REPAGLINIDE

Dosage form and strength: Tablet: 500 pg, 1 mg and 2 mg

Indications: Type 2 diabetes mellitus

Contraindications/Precautions: Avoid during ketoacidosis, pregnancy,
breast-feeding, severe hepatic impairment. Myocardial infarction, infection,
coma, during surgery, renal impairment; child and adolescent under 18 years
not recommended. Substitute by insulin during peri-operative period and
duringintercurrent illness such as MI, coma, infection; use cautiously in renal
impairment and liver impairment;

Dosage schedule: Initially 500 pg within 30 minutes before main meals,
adjusted according to response at intervals of 1-2 weeks

Adverse effects: Hypoglycaemia, diarrhoea, constipation, abdominal pain,
nausea, vomiting, pruritus, urticaria, vasculitis, visual disturbances
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11.2.2.6 Sulfonylureas

CHLORPROPAMIDE

Dosage form and strength: Tablet: 250 mg

Indications: Type 2 diabetes mellitus

Contraindications/Precautions: Patients with ketoacidosis, diabetic coma,
severe infection, severe impairment of kidney or liver function. Safety of drug
during pregnancy and breast-feeding has not been established

Dosage schedule: Initially 250 mg/day, adjusted according to response,
maximum 500 mg daily taken with breakfast or meal

Adverse effects: Hypoglycaemia, nausea, vomiting, diarrhoea and disulfiram
like reaction with alcohol. The antidiuretic action may result in the symptoms
and signs of water intoxication (mental confusion, decreased sodium
concentration, dizziness etc.)

GLIBENCLAMIDE

Dosage form and strength: Tablet: 2.5 mg and 5 mg

Indications: Type 2 diabetes mellitus

Contraindications/Precautions: See under chlorpropamide

Dosage schedule: Initially 5 mg/day (elderly patient 2.5 mg), adjusted
according to response; maximum 15 mg daily; taken with breakfast or meal
Adverse effects: Hypoglycaemia, nausea, vomiting, photosensitivity,
hyponatremia, diarrhoea, constipation, weight gain. Neonatal hypoglycaemia
when used by pregnant mother during first trimester.

Drug and food interaction: Warning signs of hypoglycaemia (such as
tremor) with antidiabetic may be masked when given with beta-blockers.
Flushing if taken with alcohol (disulfiram like reaction)

GLICLAZIDE

Dosage form and strength: Tablet: 80 mg

Indications: Type 2 diabetes mellitus

Contraindications/Precautions: Acute porphyria

Dosage schedule: Initially 40-80 mg daily, adjusted according to response;
up to 160 mg as a single dose with breakfast or meal; higher doses divided;
maximum 320 mg daily.

Adverse effects: See under glibenclamide

GLIMEPERIDE

Dosage form and strength: Tablet: 1 mg, 2 mg, 3 mg and 4 mg

Indications: Type 2 diabetes mellitus.

Contraindications/Precautions: Porphyria (but comparatively safer than
other sulphonylureas); hepatic impairment; ketoacidosis

Dosage schedule: Initially 1 mg daily, max up to 4 mg daily.

Adverse effects: Hyponatremia. Also see under glibenclamide

GLIPIZIDE

Dosage form and strength: Tablet: 5 mg
Indications: See under glibenclamide
Contraindications/Precautions: Acute porphyrias.
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Dosage schedule: Initially 2.5-5 mg daily, adjusted according to response;
maximum 20 mg daily, up to 15 mg may be given as a single dose before
breakfast or meal; higher doses divided. To be ingested 30 min before
breakfast because food decreases its absorption.

Adverse effects: Dizziness, drowsiness, hyponatremia, hepatic impairment,
renal impairment

11.2.2.7 Thiazolidinediones

PIOGLITAZONE

Dosage form and strength: Tablet: 15 mg and 30 mg

Indications: Type 2 diabetes mellitus.

Contraindications/Precautions: Avoid during ketoacidosis, pregnancy,
breast-feeding, hepatic impairment, cardiac failure, previous or active
bladder cancer, uninvestigated macroscopic hematuria. Substitute insulin
during peri-operative period; Risk of bladder cancer so patient should be
asked to immediately report if hematuria or any urinary symptoms occur
Dosage schedule: Initially 15-30 mg/day, increased to 45 mg/day according
to response

Adverse effects: Anemia, arthralgia, dizziness, gastro-intestinal
disturbances, hematuria, headache, peripheral edema, weight gain,
impotence, hypoaesthesia

11.3 Treatment of hypoglycaemia

Initially glucose 10-20 g is given by mouth. If necessary, this may be repeated
in 10-15 minutes. Hypoglycaemia which causes unconsciousness is an
emergency. It should be treated with glucagon or 50 ml of glucose IV infusion
20% into large vein.

GLUCAGON (GLUCAGON HYDROCHLORIDE)

Dosage form and strength: Injection: 1 mg/vial

Indications: Acute hypoglycaemia, insulin induced hypoglycemia, B-blocker
poisoning (cardiogenic shock unresponsive to atropine)
Contraindications/Precautions: Avoid in pheochromocytoma, history of
insulinoma, starvation. Should be used immediately after preparation; if it
shows any signs of gel formation or insoluble matter it should be discarded.
Protect from light and stored at a temperature not exceeding 25°C

Dosage schedule: SC, IM, or IV injection: adult/child over 8 years 1 mg, if no
response after 15 minutes IV glucose should be given

Adverse effects: Nausea, vomiting, diarrhoea hypotension, hypokalaemia,
hypersensitivity.

11.4 Thyroid hormones

LEVOTHYROXINE (L-THYROXINE)

Dosage form and strength: Tablet: 100 pg

Indications: Cretinism, adult hypothyroidism, myxoedema coma, non toxic
goitre, papillary carcinoma of thyroid after surgery
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Contraindications/Precautions: Angina pectoris and other cardiovascular
disorders, diabetes milletus, hypertension; pregnancy, breast-feeding.
Should be protected from light.

Dosage schedule: Initially up to 50-100 pg/day (preferably before morning
meal or breakfast), 25-50 pg in elderly patients or those with cardiac disease,
increased by 50 pg at intervals of at least 3-4 weeks; neonate (up to 1
month)- 5-10 pg/kg/day; child (over 1 month)- initially 5 pg/kg, adjusted in
steps of 25 pg every 2-4 weeks until mild toxic symptoms appear then reduce
dose slightly

Adverse effects: Palpitation, tachycardia, diarrhoea, cardiac arrhythmias,
tremor, weight loss, sweating, insomnia, angina pain and increased appetite.

11.5 Anti-thyroid drugs

CARBIMAZOLE

Dosage form and strength: Tablet: 5 mg

Indications: Hyperthyroidism, first episode in patient <40 years, control
thyrotoxicosis in both Grave’s disease and toxic nodular goitre, pre-
operatively to make euthyroid state, along with radioactive iodine (given after
5 to 7 days and withdrawn till response develops), thyroid storm
Contraindications/Precautions:  Hypersensitivity, —pregnancy, breast-
feeding, liver disorders

Dosage schedule: 15-40 mg daily in divided doses, until patient becomes
euthyroid (usually 4-8 weeks), then reduced to a maintenance dose of 5-15
mg for 12-18 months

Adverse effects: Major side effects- hepatitis, SLE like syndrome. Most
serious-agranulocytosis but reversible; hypothyroidism and goitre may occur
due to over treatment but is reversible once stopped. Gl Intolerance, skin
rashes, urticaria, joint pain, loss of hair, loss of taste, fever

IODINE

Dosage form and strength: Injection: 480 mg/ml

Indications: Prevention and treatment of iodine deficiency
Contraindications/Precautions: Breast-feeding. Pregnancy, nodular goitre,
over 45 years of age

Dosage schedule: lodine deficiency, IM- infant 190 mg; child/adult 380 mg
(aged over 45 years or with nodular goitre 76 mg). It provides protection up to
3 years; (oral)- infant under 1 year 100 mg single dose; child (1-5 years), 200
mg yearly; adult/child (>6 years) 400 mg yearly, pregnancy 200 mg single
dose; endemic moderate to severe iodine deficiency, IM- adult woman of
child-bearing age, including any stage of pregnancy, 480 mg yearly

Adverse effects: Hypothyroidism, goitre, hypersensitivity, inflammation of
mucous membrane, headache, flaring of acne in adolescents

LUGOL'S IODINE

Dosage form and strength: Oral solution (Lugol's solution): 5% w/v of
jodine and 10% w/v of potassium iodide

Indications: Thyrotoxicosis (pre-operative)
Contraindications/Precautions:  Breast-feeding, pregnancy, children.
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Should be kept in well closed container, the material of which is resistant
to iodine

Dosage schedule: 0.1-0.3 ml 3 times daily well diluted with water or milk
Adverse effects: Hypersensitivity reactions manifested by angioedema,
fever, arthralgia, urticaria, metallic taste, headache, swelling and tenderness
of the salivary glands

PROPRANOLOL

Dosage form and strength: Tablet: 10 mg, 20 mg
Dosage schedule: See under section 2.1.2, beta-blockers
Adverse effects: See under section 2.1.2, beta-blockers

PROPYLTHIOURACIL

Dosage form and strength: Tablet: 50mg

Indications: See under carbimazole

Dosage schedule: 200-400 mg daily and maintained on this dose until
the patient becomes euthyroid, the dose may then be gradually reduced to
maintenance of 50 to 150 mg daily

Adverse effects: May cause thrombocytopenia, aplastic anaemia,
hypoprothrombinaemia and bleeding. Also see under carbimazole.

11.6 Somatostatin analouge

OCTREOTIDE

Dosage form and strength: Injection: 0.05 mg/ml, 0.1 mg/ml, 0.2 mg/ml, 0.5

mg/ml, 1 mg/ml; Depot injection: 10 mg/kit, 20 mg/kit, 30 mg/kit

Indications: Acromegaly, carcinoid tumor, VIPoma, esophageal variceal

bleeding

Contraindications/Precautions: Can inhibit gallbladder contractility,

predisposed to gallstone formation, ascending cholangitis, acute cholecystitis,

biliary obstruction, cholestatic hepatitis, or pancreatitis. Use caution in renal

impairment, hepatic impairment, pregnancy category B

Dosage schedule:

- Acromegaly: 50 pg sub-cutaneous g8-12hr initially, titrate up to 500 pg SC
every 8 hours if necessary; after successful treatment with solution for 2
weeks, followed by suspension (depot injection)- 20 mg IM (gluteal) every
4 weeks for 3 months; titrate up or down to 10-30 mg IM every 4 weeks,
depending on response, not to exceed 40 mg

- Esophageal variceal bleeding (off-label): 50 pg IV bolus, then 25-50 pg/hr
for 1-5 days

Adverse effects: Gallstones, cholecystitis, cholestatic hepatitis, dysglycemia,

hypothyroidism, bradycardia

SOMATROPIN

Dosage form and strength: Injection (powder for reconstitution, solution):
0.2ng, 0.4 ng, 0.6 ng, 1ng, 2ng, 5ng, 10 ng

Indications: Pituitary dwarfism, Turner’s syndrome, renal failure, adult GH
deficient patients, AIDS related wasting

Contraindications/Precautions: May increase intracranial tension
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Dosage schedule: Pituitary dwarfism, 0.03-0.06 mg/kg daily in the evening
or on alternate days, up to age of 20 years or more; adult GH deficient
patients, 150-300 pg/day SC adjusted accordingly

Adverse effects: Pain at injection site, lipodystrophy, glucose intolerance,
hypothyroidism, salt and water retention, hand stiffness, myalgia, headache

11.7 Drug used in bone metabolism disorder

CALCITONIN

Dosage form and strength: Nasal spray: 2200 USP Calcitonin Salmon units
per mL (2mL, 3.7mL), dispensing 200 USP Calcitonin Salmon units (0.09ml)
per actuation

Indications: Postmenopausal osteoporosis in women greater than 5 years
post menopause

Contraindications/Precautions: Known hypersensitivity. Hypocalcaemia,
nasal changes, malignancy

Dosage schedule: Postmenopausal osteoporosis, 1spray per day intranasally,
alternating nostrils daily

Adverse effects: Hypersensitivity, facial or peripheral edema, hypertension,
vasodilation, syncope, chest pain, dizziness, seizure, visual or hearing
impairment, tinnitus, cough, bronchospasm, dyspnoea, loss of taste/smell,
alopecia, increased sweating, diarrhoea, tremor, nasal adverse reactions
(rhinitis, epistaxis, nasal mucosal alterations)

SODIUM ALDRONATE

Dosage form and strength: Tablet: 5 mg, 10 mg, 35 mg and 70 mg

Indications: Prevention and treatment of post-menopausal osteoporosis,

osteoporosis in men, prevention and treatment of corticosteroid-induced

osteoporosis

Contraindications/Precautions: Avoid in pregnancy, breast-feeding,

stricture or achalasia of oesophagus. Use caution in patients with history of

ulcers, active gastro-intestinal bleeding, renal impairment, gastritis

Dosage schedule:

- Prevention of post-menopausal osteoporosis: 5 mg daily; Treatment of
post-menopausal osteoporosis and osteoporosis in men, 10 mg daily or (in
post-menopausal osteoporosis) 70 mg once weekly

- Prevention and treatment of corticosteroid-induced osteoporosis: 5
mg daily (post-menopausal woman not receiving hormone replacement
therapy, 10 mg daily)

Adverse effects: Oesophageal reactions (oesophagitis, oesophageal ulcers,

oesophageal stricture and oesophageal erosions), dyspepsia, abdominal pain

and distension, regurgitation, diarrhoea or constipation, melaena, headache,
peptic ulceration, severe skin reactions including Stevens-Johnson syndrome

TERIPARATIDE

Dosage form and strength: Injection (Prefilled injectable pen): 600 pg/ml
(2.4 ml)

Indications: Osteoporosis (severe, with already suffered episodes
of osteoporotic fractures, having multiple risk factors for fracture),
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hypoparathyroidism

Contraindications/Precautions: Paget’s disease, hypercalcemia

Dosage schedule: 20 pg SC daily into thigh or abdominal wall

Adverse effects: Arthralgia, rhinitis, nausea, dizziness, leg cramps

11.8 Anti-obesity drugs

ORLISTAT

Dosage form and strength: Capsule: 120 mg

Indications: Obesity management (Body mass index >30 kg/m? or >27 kg/m?
in the presence of other risk factors- hypertension, diabetes, dyslipidaemia)
Contraindications/Precautions: Avoid during pregnancy (category
X), chronic malabsorption syndrome, cholestasis, hepatotoxicity, renal
impairment, dysglycaemia. Fat soluble vitamin supplementation >2hrs before
or after administering orlistat

Dosage schedule: Obesity management: 120 mg 3 times daily with each
main meal containing fat (during or up to 1 hour after the meal), omit dose if
meal is occasionally missed or contains no fat.

Adverse effects: Oily rectal leakage, abdominal distress/pain, flatulence
with discharge, bowel urgency, steatorrhea, oily evacuation, frequent bowel
movements, nausea, faecal incontinence, infectious diarrhoea, rectal pain,
gingival disease, cholelithiasis, pancreatitis, acute renal failure, calcium
oxalate nephrolithiasis

Patient’s information: Avoid high fat diet, distribute daily fat intake over 3
main meals
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12.9

Androgens
Mesterolone
Methyl testosterone
Testosterone

Anabolic steroids
Nandrolone
Oxymetholone
Stanozolol

Antiandrogens
Bicalutamide
Danazol

5a reductase inhibitors
Finasetride

Estrogens
Conjugated estrogen
Estradiol
Ethinylestradiol
Mestranol

Antiestrogens/Selective estrogen receptor modulators (SERMs)
Chorionic gonadotrophin

Clomiphene

Tamoxifen

Progesterone
Dydrogesterone
Hydroxyprogesterone
Medroxyprogesterone
Norethisterone

Contraceptives

Combined oral contraceptive pills
Medroxyprogesterone

Levonorgestrel (Levonorgestrel implant)

Oxytocics

Ergot alkaloids (Ergometrine, Methyl ergometrine)

Mifepristone

Oxytocin

Prostaglandin analogues (Misoprostol, Dinoprostone, Carboprost/
Dinoprost)
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12.10 Tocolytics
12.10.1 Calcium channel blockers
Nifedipine
12.10.2 Uterine sympathomimetics
Isoxsuprine
Salbutamol
Terbutaline
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12.1 Androgens

MESTEROLONE

Dosage form and strength: Tablets: 25 mg

Indications: Androgen deficiency, male infertility associated with
hypogonadism.

Contraindications/Precautions: Breast cancer in men, prostate cancer,
pregnancy, breast-feeding, hypercalcaemia, history of primary liver tumours,
ischaemic heart disease, hypertension, elderly, cardiac, renal or hepatic
impairment, diabetes mellitus, pre-pubertal boys. Not recommended in
children

Dosage schedule: Orally, 25 mg 3-4 times daily for several months, reduced
to 50-75 mg daily in divided doses for maintenance

Adverse effects: prostate abnormalities and prostate cancer, gynaecomastia,
excessive frequency and duration of penile erection, increased bone growth,
early closure of epiphysis, headache, depression, gastro-intestinal bleeding,
hypertension, male-pattern baldness, weight gain

Patient information: Advise patient to swallow the tablet whole with a drink
of water. Instruct patient to avoid taking double dose if the drug is missed.

METHYL-TESTOSTERONE

Dosage form and strength: Capsule: 10 mg

Indications: See under testosterone

Contraindications/Precautions: Carcinoma of prostate, male breast, liver
and kidney disease, pregnancy. Also see under testosterone.

Dosage schedule: Hypogonadism: orally 10-50 mg per day. Breast cancer,
50 mg one to four times a day

Adverse effects: More likely to cause jaundice. frequent/persistent erection
(male), changes in menstrual periods (female). Also see under testosterone.

Drug and food interactions: See under testosterone

TESTOSTERONE

Dosage form and strength: Injection: 100 mg (as enanthate), 25 mg

(propionate)

Indications: Hypogonadism, breast cancer in females

Contraindications/Precautions: Males with carcinoma of the breast

or prostate; pregnancy and breast-feeding. Patients with cardiac, renal

or hepatic impairment, ischaemic heart disease, diabetes mellitus and
hypertension; used with extreme caution in children

Dosage schedule:

- Hypogonadism: testosterone propionate, by intramuscular injection 50
mg twice or thrice weekly. Testosterone enanthate, by slow intramuscular
injection 250 mg every 2-3 weeks.

- Breast cancer in women: testosterone propionate, 100 mg 2-3 times weekly;
testosterone enanthate, 250 mg every 2-3 weeks

Adverse effects: Virilization, excessive body hair and menstrual irregularity
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in female, headache, nausea, prostate abnormalities and prostate cancer,
changes in libido, gynaecomastia, oedema, priapism, nausea, hypercalcaemia,
precocious sexual development and premature closure of epiphyses in pre-
pubertal males

Patient information: Report the following sign and symptoms promptly: in
male, priapism, gynaecomastia; in female, virilism. Emphasize the importance
of regular follow-up, physical exam, lab tests, and x-ray exams to monitor
progress.

12.2 Anabolic steroids

NANDROLONE

Dosage form and strength: Injection: 25 mg/ml and 50 mg/ml (nandrolone
decanoate); 25 mg/ ml (nandrolone phenylpropionate)

Indications: Aplastic anaemia, antineoplastic
Contraindications/Precautions: Pregnancy, breast-feeding and prostate
cancer, cardiac, hepatic and renal impairment. Possible premature closure
of epiphysis in children and adolescents, precocious sexual development in
males and virilisation in females

Dosage schedule: Deep intramuscular injection, 50 mg every 3 weeks
Adverse effects: Virilism, oedema, acne, amenorrhoea, inhibition of
spermatogenesis, liver tumour with prolonged treatment

Patient information: Administer intramuscularly only. Advise the patient to
protect the drug from light.

OXYMETHOLONE

Dosage form and strength: Tablets: 50 mg

Indications: Aplastic anaemia

Contraindications/Precautions: See under nandrolone. Protect from
sunlight

Dosage schedule: 1-5 mg/kg daily in divided doses; child 0.175 mg/kg daily
as a single dose

Adverse effects: See under nandrolone

STANOZOLOL

Dosage form and strength: Tablets: 2 mg

Indications: Hereditary angioedema

Dosage schedule: Hereditary angioedema: oral, initially 2-4 mg daily
Adverse effects: See under nandrolone

12.3 Antiandrogens

BICALUTAMIDE

Antiandrogens act by inhibiting binding of androgens to their receptors in
target tissues

Dosage form and strength: Tablet: 50 mg
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Indications: Prostate cancer (advanced stage-for palliation, locally advanced
disease at high-risk of disease progression, post-surgical castration)
Contraindications/Precautions: Cardiovascular effects (angina, heart
failure, arrhythmias, ECG changes); interstitial pneumonitis, pulmonary
fibrosis, hepatitis, impaired glucose tolerance, monitor serum prostate
specific antigen levels

Dosage schedule: Advanced prostatic cancer (palliative treatment), along
with gonadorelin analogue: 50 mg daily

Adverse effects: Pruritus, asthenia, alopecia, hair regrowth, and dry skin;
hypersensitivity reaction (angioedema, urticaria)

Drug and food interactions: CYP3A4 inhibitor, displaces warfarin from its
protein binding site

Patient information: Instruct patient that tablets be taken at the same time
each day. If a dose is missed, take the next dose at the scheduled time.

DANAZOL

Synthetic derivative of ethisterone, possesses weak androgenic and anabolic

properties resulting in suprression of gonadotropin secretion from pituitary

resulting in inhibition of testicular/ovarian function

Dosage form and strength: Capsules: 50 mg, 100 mg and 200 mg

Indications: Endometriosis, palliative treatment of fibrocystic breast disease

Contraindications/Precautions: Abnormal genital bleeding of unknown

aetiology, pregnancy. Migraine, seizure disorder, cardiac or renal dysfunction

(aggravates fluid retention). In women, all doses should start during

menstruation, preferably on the first day, unsuitable for those desiring

conception.

Dosage schedule:

- Endometriosis: initially 400 mg daily in up to 4 divided doses, adjusted
according to response, usually for six months;

- Menorrhagia: 200 mg daily, usually for 3 months; benign breast cyst, 300
mg daily usually for 3 months;

- Gynaecomastia: 400 mg daily in divided doses for 6 months (adolescents
200 mg daily, increased to 400 mg daily if no response after 2 months)

Adverse effects: Hirsutism, decreased breast size, acne, weight gain,

oedema, cholestatic jaundice, dizziness, headache, fatigue and tremor

Patient information: Encourage patient about use of adequate methods of

non-hormonal contraception.

12.4 Sa-reductase inhibitors

FINASTERIDE

5a-reductase antagonist (especially type I1)

Dosage form and strength: Tablets: 5 mg

Indications: Benign prostatic hyperplasia, male-pattern baldness
Contraindications/Precautions: Children, adolescents, women
Dosage schedule:
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- Benign prostate hyperplasia: 5 mg daily; review treatment after 6 months;
- Male pattern baldness: 1 mg/day

Adverse effects: Impotence, decreased libido, breast tenderness and
enlargement, rash, decrease volume of ejaculate, gynaecomastia

Patient information: Instruct patient to take finasteride as directed, even if
symptoms improve or are unchanged. At least 6-12 months of therapy may be
necessary. Emphasize the importance of periodic follow-up exams.

12.5 Estrogens

CONJUGATED ESTROGEN

Similar to those of endogenous oestrogens

Dosage form and strength: Tablets: 625 ug

Indications: See under ethynyl estradiol

Contraindications/Precautions: See under ethynyl estradiol. Breast cancer
and thromboembolism. Long term use without incombination of progesterone
could increase the risk of endometrial cancer.

Dosage schedule: menopausal symptoms, 0.625-1.25 mg daily

Adverse effects: See under ethinyl estradiol

ESTRADIOL

Principal and most active endogenous oestrogen; activity differs following
oral or parenteral administration

Dosage form and strength: Tablets: 0.5 mg, 1 mg, 2 mg; Transdermal patch:
0.05 mg, 0.06 mg, 0.075 mg, 0.1 mg, 0.025 mg, 0.0375 mg; Injectable: 2.5 mg
Indications: See under ethinyl estradiol

Contraindications/Precautions: See under ethinyl estradiol

Dosage schedule: Menopausal symptoms, 1-2 mg daily

Patient information: Assess BP before and periodically during therapy.
Explain dose schedule and maintenance routine.

Adverse effects: See under ethinyl estradiol

ETHINYL ESTRADIOL

Representative estrogen, preparation in widespread use, about twenty times
more active than oestradiol following oral administration

Dosage form and strength: Tablets: 10 ug, 50 pg

Indications: Female hypogonadism, post-menopausal hormonal replacement
therapy, primary ovarian failure, contraception, dysmenorrhea, dysfunctional
uterine bleeding, prostate cancer and breast cancer (palliative), acne
Contraindications/Precautions: Avoid in women having estrogen dependent
neoplasm, undiagnosed vaginal bleedings, history of the thromboembolic
disorder and liver disease, pregnancy, in heavy smokers, active porphyria.
Active trophoblastic disease. Maintain caution if history of breast nodules
or fibrocystic disease, history of endometrial hyperplasia, family history
of breast cancer, obesity (BMI > 30 kg/m2), risk of thromboembolism in
presence of anti-phospholipid antibodies, cardiovascular disease (especially
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with risk of pulmonary hypertension and thromboembolism).

Dosage schedule:

- Estrogen deficiency: 10-50 pg daily for 21 days, repeated after 7 days tablet
free period, can be followed with combined oestrogen and progesterone
therapy;

- Palliation in prostate cancer: 0.15 to 1.5 mg daily

Adverse effects: Nausea, vomiting, headache, bloating, breast

tenderness, swelling of the ankles/feet, missed/irregular periods, spotting,

thromboembolic disorder, photosensitivity.

Drug and food interactions: Risk of endometrial hyperplasia/cancer,

breast cancer anf thromboembolism could be reduced when combined with

progesterone.

Patient information: Advise patient to report signs and symptoms of fluid

retention (swelling of ankles and feet), thromboembolic disorders (pain,

swelling, tenderness in extremities, headache). Instruct patient to stop taking
medication and notify health care professional if pregnancy is suspected.

MESTRANOL

3-methyl ester of ethinyl estradiol, slightly less active than ethinyl estradiol
Dosage form and strength: Tablets: 35 pg, 50 ug

Indications: See under ethynyl estradiol

Dosage schedule: Menopausal symptoms: if uterus intact, 1 tablet daily
Adverse effects: See under ethinyl estradiol

12.6 Antiestrogens/Selective estrogen receptor modulators (SERMs)

CHORIONIC GONADOTROPHIN

(Human Chorionic Gonadotrophin; hCG)

Mimics the action of luteinizing hormone (LH)

Dosage form and strength: Injection: 1500 unit and 5000 unit, as powder
for reconstitution

Indications: Treatment of infertility in women
Contraindications/Precautions: Androgen dependant tumors. Use
cautiously in cardiac or renal impairment, epilepsy, asthma, migraine
Dosage schedule: 5000-10000 units intramuscular injection once 1 day
following the last dose of menotropins

Adverse effects: Headache, tiredness, mood changes, multiple pregnancy,
gynaecomastia

Patient information: Inform patient that this medication can increase
chances of having multiple pregnancy. Instruct patient to report signs and
symptoms of ovarian hyperstimulation syndrome: severe pelvic pain, swelling
of extremities, dyspnoea.

CLOMIPHENE
Nonsteroidal compound with estrogenic and anti-estrogenic properties.
Mechanism in stimulating ovulation-unknown, acts by occupying estrogen
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receptors in hypothalamus, interfering with feedback mechanism and
increased secretion of LH and FSH resulting into maturation of ovarian
follicles and development of corpus luteum

Dosage form and strength: Tablets: 25 mg and 50 mg

Indications: Anovulatory infertility in females
Contraindications/Precautions: Ovarian cysts, liver disease or abnormal
uterine bleeding, pregnancy. Uterine fibroids, ectopic pregnancy, may cause
visual disturbances (avoid performing tasks requiring mental alertness
Dosage schedule: 50 mg daily for 5 days, starting within about 5 days of
onset of menstruation (preferably on 2nd day) or at any time if cycles have
ceased; second course of 100 mg daily for 5 days may be given in absence of
ovulation; most patients who are going to respond will do so to first course;
3 courses should constitute adequate therapeutic trial, long term cyclical
therapy not recommended.

Adverse effects: Ovarian enlargement or cyst formation, vasomotor
symptoms such as hot flushes, transient blurring of vision, diplopia,
abdominal or pelvic discomfort, nausea, vomiting, heavier menses, breast
discomfort, weight gain, endometriosis and headache

Patient information: Instruct patient to take clomiphene exactly as directed
at the same time each day. Missed doses should be taken as soon as
remembered. Advise patient that conception should be attempted with
intercourse every other day starting 48 hr prior to ovulation. Prior to therapy,
inform of the potential for multiple pregnancy and even ectopic pregnancy.
Instruct to protect from light and to store at a temperature not exceeding
40°.

TAMOXIFEN
See under section 11.3.3, hormone antagonist.

12.7 Progesterone

Derivatives of testosterone or progesterone; modify effects of estrogens
and act on tissues sensitised by estrogens, causes further thickening and
development of the secretory phase in the endometrium

DYDROGESTERONE

Naturally occurring progesterone analogue

Dosage form and strength: Tablets: 5 mg

Indications: See under norethisterone

Contraindications/Precautions: See under norethisterone

Dosage schedule:

- Endometriosis: 10 mg 2-3 times daily from 5" to 25" day of cycle or
continuously;

- Dysfunctional uterine bleeding: 10 mg twice daily (together with an
estrogen) for 5-7 days to arrest bleeding, 10 mg twice daily (together with
an estrogen) from 11 to 25t day of cycle to prevent bleeding;
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- Dysmenorrhoea: 10 mg twice daily from 5" to 25" day of cycle;

- Amenorrhoea: 10 mg twice daily from 11" to 25 day of cycle with estrogen
therapy from 1st to 25th day of cycle;

- Hormone replacement therapy, with continuous estrogen therapy: 10 mg
daily from 15-28 days of each 28-day hormone replacement therapy (HRT)
cycle.

Adverse effects: See under norethisterone

HYDROXYPROGESTERONE

Derivative of progesterone, more potent than progesterone, longer duration

of action (7-14 days)

Dosage form and strength: Injection: 250 mg and 500 mg

Indications: Secondary amenorrhoea, dysfunctional uterine bleeding,

induction of menses.

Contraindications/Precautions: See under norethisterone

Dosage schedule:

- Amenorrhoea or dysfunctional uterine bleeding: by intramuscular injection,
375 mg;

- Induction of menses: intramuscular injection, 125-250 mg on day 10 of the
menstrual cycle

Adverse effects: See under norethisterone

Patient information: Administer intramuscularly only. Advise the patient to

protect the drug from light. Inform patient that injection site reactions (pain,

swelling, bruising, nodule formation) may occur.

MEDROXYPROGESTERONE

Derivative of progesterone, has less androgenic activity

Dosage form and strength: Injection: 150 mg/mL; Tablet: 10mg

Indications: Contraceptive (long acting), secondary amenorrhoea,

dysfunctional uterine bleeding, mild to moderate endometriosis

Contraindications/Precautions: See under norethisterone

Dosage schedule:

- For contraception: deep intramuscular injection 150 mg within first 5 days
of cycle or within first 5 days after parturition (delay until 6 weeks after
parturition if breast-feeding), for long-term contraception, repeated every
3 months;

- Dysfunctional uterine bleeding and secondary amenorrhoea: by mouth,
2.5-10 mg daily for 5-10 days beginning on 16-21 day of cycle, repeated
for 2 cycles in dysfunctional uterine bleeding and 3 cycles in secondary
amenorrhoea;

- Mild to moderate endometriosis: 10 mg 3 times daily for 90 consecutive
days, beginning on day 1 of cycle

Adverse effects: See under norethisterone

Patient information: Explain the dose schedule. Instruct the patient to take

medication at the same time each day.
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NORETHISTERONE

Testosterone derivative, has some androgenic activity, potent oral progestin

Dosage form and strength: Tablets: 5 mg

Indications: Dysfunctional uterine bleeding (DUB), contraceptive (in

combination with estrogen), endometriosis, premenstrual syndrome,

postponement of menstruation or resumption of menstruation in secondary
amenorrhoea.

Contraindications/Precautions: Pregnancy, patients with genital or breast

cancer, patients with conditions that might be aggravated by fluid retention

(cardiacor renal dysfunction, or epilepsy or hypertension), diabetes, impaired

liver function. Protect from light

Dosage schedule:

- Endometriosis: 10-15 mg daily starting 5" day of cycle for 4-6 months
(increased if spotting occurs to 20-25 mg daily, reduced once bleeding has
stopped);

- Postponement of menstruation: 5 mg 3 times daily starting 3 days before
anticipated onset (menstruation occurs 2-3 days after stopping)

Adverse effects: More virilising effects and the greater possibility of liver

disturbances and jaundice, urticaria, gastrointestinal disturbances, oedema,

weight gain, breast discomfort and irregular menstrual cycles.

12.8 Contraceptives

A method or system which allows intercourse and yet prevents conception is
called contraceptive method

COMBINED ORAL CONTRACEPTIVE PILLS (OCPs)

(Estrogen and Progestin)

Acts by inhibiting FSH/LH, has anovulatory effect, renders endometrium
hypersecretory and makes cervical mucus thick

Dosage form and strength: Tablets: Phasic tablets with 21 hormonal pills
containing ethinyl estradiol and levonorgestrel (30 pg + 150 pg, 20 ug +1mg)
or ethinyl estradiol and norethinsterone (35 pg + 1 mg) and 7 dummy pills
containing iron.

Indications: Temporary contraception

Contraindications/Precautions: Contraindicated in: < 6 weeks postpartum,
smoker over the age of 35(215 cigarettes/day), hypertension (systolic
<160mm Hg or diastolic < 100mmHg), current or past history of venous
thromboembolism, ischemic heart disease, history of cerebrovascular
accident, complicated valvular heart disease, migraine headache with focal
neurological symptoms, breast cancer (current), diabetes with retinopathy/
nephropathy/ neuropathy. Use precaution: smoker over the age of 35 (<
15 cigarettes per day), adequately controlled hypertension, hypertension
(systolic 140-159mm Hg, diastolic 90-99mm Hg), migraine headache over
the age of 35, currently symptomatic gallbladder disease, mild cirrhosis
Dosage schedule: Temporary contraception: one tablet daily starting within
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0-5 day of menstruation

Adverse effects: Spotting/bleeding (if taken irregularly), nausea, weight

gain, mood changes, breast tenderness, headache, increased risk of venous

thromboembolism, myocardial infarction, stroke, gallbladder disease, cervical

cancer (if taken continuously for > 5yr )

Patient information: Explain the dose schedule. Instruct the patient to take

medication at the same time each day. Advise that she may experience minor

side effects, most commonly during the first 3 cycles. Cervical and breast

screening for long term users.

Missed pill instruction:

- Single missed: to be taken as soon as remembered & to continue that day’s
dose on usual time.

- 1f >2 doses are missed, additional contraceptive protection (barrier method)
is recommended and begin the new cycle.

MEDROXYPROGESTERONE

Dosage form and strength: Injection: vial (2.5 mL), medroxyprogesterone
150 mg/mL

Indications: Temporary contraception, endometriosis, endometrial cancer.
Contraindications/Precautions: See under medroxyprogesterone

Dosage schedule: Injectable: 150 mg IM progestin every 3 months, start
within 5 days of parturition (give injection deep IM in gluteus or deltoid
muscle).

LEVONORGESTREL IMPLANT

Dosage form and strength: Subcutaneous implant capsule: 216 mg,

Implant: 75 mg/rod

Indications: Temporary contraception

Contraindications/Precautions: See under levonorgestrel

Dosage schedule:

- Implant subcutaneous: in the inner side of upper arm on day 5 of
menstruation, that lasts for 7 years

- Temporary contraception: 1UD inserted within day 5-7 of menstrual period,
needs to be removed after 3-5 days depending on the formulation

Adverse effects: See under levonorgestrel

Patient information: Instruct the patient that it can be used anytime.

Instruct the patient that bleeding may be irregular, lighter or heavier or may

completely stop.

LEVONORGESTREL

Inhibits LH secretion, can inhibit ovulation in some cases, renders
endometrium hostile for implantation, increased uterine/tubal contraction,
may dislodge a just implanted blastocyst, may interfere with fertilization/
implantation

Dosage form and strength: Tablets: 750 mg

Indications: Emergency contraceptive
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Contraindications/Precautions: Known or suspected pregnancy, menstrual
irregularities

Dosage schedule:

- Emergency contraceptive: 1.5 g as a single dose as soon as possible after
sex (preferably within 12 hours but not later than after 72 hours), effective
if dose is taken within 72 hours of unprotected sex. Hormonal emergency
contraception is less effective than insertion of an intra-uterine device

Adverse effects: Nausea, low abdominal pain, headache, dizziness,

menstrual irregularities

Patient information: Instruct to report immediately to health care personal

if severe abdomen pain for investigation of possibility of ectopic pregnancy.

12.9 Oxytocics

ERGOT ALKALOIDS (Ergometrine, Methyl ergometrine)

Causes non-physiological uterine contraction. Onset of action is within 45-
60 sec with ergometrine and 1.5 min with methyl ergometrine. Duration of
action is about 3 hrs for both ergometrine and methyl ergometrine.

Dosage form and strength: Ergotmetrine: Ampoule: 0.23 and 0.5 mg/ml;
Tablets: 0.5 mg, 1 mg. Methyl ergometrine: Ampoule: 0.2 mg/ml; Tablets: 0.5
mg and 1 mg

Indications: Postpartum haemorrhage, post abortion haemorrhage
Contraindications/Precautions: Induction of labour, cardiac disease,
eclampsia, multiple pregnancy, Rh-negative mother, pregnancy induced
hypertension. Given only after foetal delivery, may decrease milk secretion.
Dosage schedule: Postpartum haemorrhage: Methyl ergometrine 0.2 mg
or Ergometrine 0.25 mg is given IM or IV, can be repeated every 15 min if
required with total 5 doses

Adverse effects: Nausea, vomiting, headache, dizziness, rise in blood
pressure, gangrene of toes and bowel infarction in high dose

Patient information: Requires transportation by cold chain & requires
refrigeration storage 2-8°C. Needs protection from sunlight.

MIFEPRISTONE

Antagonizes action of progesterone (affects ovulation, renders endometrium
hostile, stimulates uterine contractions), causes abortion by dislodging the
conceptus; softens cervix to assist surgical abortion

Dosage form and strength: Tablet: 200 mg, available in combi-pack of one
tablet mifepristone (200 mg) and 4 tablets of misoprostol (200 pg)
Indications: Medical termination of intra-uterine pregnancy up to 63 days
gestation.

Contraindications/Precautions: Suspected ectopic pregnancy, uncontrolled
severe asthma. Caution in renal impairment, hepatic impairment,
breastfeeding, asthma, age over 35 years

Dosage schedule: Medical termination of intra-uterine pregnancy of up to
63 days gestation: by mouth mifepristone 200 mg as a single dose, followed
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24-48 hours later (unless abortion already complete) by misoprostol 800 ug
by per vagina, buccal mucosa or orally and individual observed for at least 6
hours (or until bleeding or pain at acceptable level) with follow-up visit 10-15
days la