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Disclaimer 

NFI is not a regulatory document. It is a reference document for health professionals. Physicians 

are supposed to use their professional experience, judgment etc while prescribing medicines or 

adopting treatment regimes. Treatment regimes in respect of the diseases and ailments included 

in this document may also change from time to time and users are advised to adopt the changed 

regimes. The references to statutory provisions/requirements etc are based on the status of such 

provisions at the time of compilation of this document. Users are advised to refer to the statutory 

document concerned for updates. The contents such as ‘Indications’, ‘Strength’ etc included are 

based on the inputs available to the IPC. These shall not form the basis for any user or 

stakeholder to seek immunity under the “New Drug” status as specified in the Drugs and 

Cosmetics Act and Rules. In the event of any dispute in any of the content of these document 

and the statutes, the statutory provisions shall prevail. Where the use of any drug is banned in 

the country by the authority concerned, the monograph or other content of this document shall 

stand deleted or modified as the situation may demand. Where there is any anomaly between the 

content of NFI and any other non-statutory Official document exists, the decision of the 

Government or the implementing authority will prevail. 
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Indian Pharmacopoeia Commission 

 

Mission 

To promote public and animal health in India by bringing out authoritative and officially 

accepted standards for quality of drugs including active pharmaceutical ingredients, excipients 

and dosage forms, used by health professionals, patients and consumers. 

 

Vision 

To promote the highest standards of drugs for use in human and animals with in practical limits 

of the technologies available for manufacture and analysis. 

 

Objectives 

 To develop comprehensive monographs for drugs to be included in the Indian 

Pharmacopoeia, including active pharmaceutical ingredients, pharmaceutical aids and 

dosage forms as well as medicaldevicesandtokeepthemupdatedbyrevisiononaregular basis. 

 To develop monographs for herbal drugs, both raw drugs and 

extracts/formulationstherefrom. 

 ToaccordprioritytomonographsofdrugsincludedintheNational Essential Medicines List and 

their dosageforms. 

 To take note of the different levels of sophistication in analytical 

testing/instrumentationavailablewhileframingthemonographs. 

 To accelerate the process of preparation, certification and distribution of IP Reference 

Substances, including the related substances, impurities and degradationproducts. 

 To collaborate with pharmacopoeias like the Ph Eur, BP, USP, JP, ChP and International 

Pharmacopoeia with a view to harmonizing with global standards. 

 To review existing monographs periodically with a view  to deleting obsolete ones and 

amending those requiring upgrading/revision. 

 To organize educational programs and research activities for spreading and establishing 

awareness on the need and scope of quality standards for drugs and related 

articles/materials. 

 To publish the National Formulary of India for updating medical practitioners and other 

healthcare professionals. 

 To act as a National Coordination Centre for Pharmacovigilance Programme of India. 
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Preface 

 

 

The Criteria for Inclusion of Drugs in NFI: 

• Drugs in National List of  Essential Medicines 2015, 

India 

• Drugs used in National Health Programmes 

• Drugs listed in IndianPharmacopoeia 

• Drugs not covered but recommended by panel of 

experts 

• Any drug (s) considered appropriate by the IPC 

 

The Criteria for Exclusion of Drugs from NFI: 

• Drugs banned in India 

• Obsolete Drugs 

• Drugs considered in appropritate  by IPC 
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NFI Review Process 
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Introduction 

 

The Indian Pharmacopoeia Commissionis pleased to present the 6th edition of National 

Formulary of India 2019-2020. This edition follows the 5th edition which was published 

in 2016. 

The principal objective of the 6th edition continues to be promotion of rational use of 

medicines. To achieve this objective, the monographs of drugs comprise the clinical 

indications, strengths of formulations and major adverse drug reactions. This edition 

includes medicines listed in the National List of Essential Medicines, other 

medicines frequently prescribed by clinicians and medicines for use in India’s public 

health programs and National Health Missions. 

The 6th edition NFI 2019-20 was drafted by adopting the principle ‘do not miss critical 

and do not overload’ the informations by revising the appendices, chapters and drug 

monographs. Following chapters were revised completely 

1. Analgesics, Antipyretics, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 

2. Antacids and Antiulcer Drugs  

3. Antiallergics and Drugs Used in Anaphylaxis 

4. Anticonvulsants/ Antiepileptics 

5. Antidiarrhoeals and Laxatives 

6. Antidotes and Substances Used in Poisoning 

7. Antimigraine drugs 

8. Basics of Medical Emergencies 

9. Dermatological Drugs  

10. Disease Modifying Anti-Rheumatic Drugs (DMARDs) and Drugs for Gout  

11. Diuretics   

12. Drugs in Osteoporosis 

13. Drugs for Inflammatory Bowel Disease 

14. Drugs for Respiratory Diseases 

15. Ophthalmological preparations 

16. Psychotherapeutics Drugs 

17. Vitamins, Minerals and Antianaemic Drugs 

 

Appendices from NFI 2016 Causality assessment of adverse drug reactions and PvPI 

were merged into one and revised by considering HvPI and MvPI. Appendix on 

Pharmacogenetics and Domicillary care of Seizures and chapter on Medicines banned 

in sports were deleted based on its applicability.  

A total of 32 chapters by therapeutic categories, ----- total drug monographs including -

---- fixed dose combinations, ---- immunologicals and ---- vitamins form an integral 

part of this Formulary. Introductory parts of all chapters are fully revised. The specific 

drug monographs are arranged in alphabetical order. The drugs listed in National List 

of Essential Medicines, 2015 can be easily identified from the superscripted 

asterisk.
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Keeping in view the drugs which do not stand the test of time in their safety and 

efficacy and withdrawn from the market or have become obsolete based on clinical 

evidence are omitted.  

The 6th edition contains unique supplementary information through happen dices there 

by adding further value for the users. There are 22 appendices in all including the 

appendices on reporting of adverse drug reactions and their causality 

assessment.Common drugs causing severe allergic reactions have been clubbed 

together in a new appendix. For the healthcare professionals, relevant information on 

Basics of medical emergencies is included. For protecting and promoting oral health 

a new chapter “Drugs for oral health” is alsoincorporated. 

 

6th edition of NFI incorporates a chapter on Good distribution practices, Improper 

storage conditions lead to deterioration of drug products, therefore, appropriate 

information is provided in the chapter on Storage of medicines. The information on 

poison centers and general advice to prescribers have been updated. Advisories related 

to medicines add furthervaluein thisedition. 

The stakeholders of NFI 2019-20 includes Prescribers or interns (Medical and 

Dental), Pharmacist or interns, Nurses and other Health care professionals (HCPs), 

Supply chain of medicaments (Basic reference on drug information), Reference 

document for preparing own formulary at government and individual hospitals and 

Teaching aid for all HCPs. 
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Common Abbreviations 

 

ACCORD Action to Control Cardiovascular Risk in Diabetes 

ACE Angiotensin Converting Enzyme 

ACE Inhibitors  Angiotensin Converting Enzyme Inhibitors  

ACP Amorphous Calcium Phosphate 

ACT Artemisinin based Combination Therapy  

ADR Adverse Drug Reaction 

ADVANCE Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified Release 

Control Evaluation 

AE AdverseEvent 

AEFI Adverse Events Following Immunization  

AIDS Acquired Immuno Deficiency Syndrome  

ALT Alanine Amino transferase (ALAT) 

APD Automated Peritoneal Dialysis 

ARB Angiotensin Receptor Blocker 

BCG Bacillus Calmette Guerin 

ASA Aminosalicylic Acid 

ASV Antisnakevenom 

ATP AdenosineTriphosphate 

BNF British National Formulary 

BP British Pharmacopoeia 

BSA Body Surface Area 

CAPD Continuous Ambulatory PeritonealDialysis  

CD4  Cluster of Differentiation4 

CDSCO Central Drugs Standard Control Organization 

CFC Chloro Fluoro Carbon 

CIOMS Council for International Organization of Medical Sciences 

CKD Chronic Kidney Disease 

CMC Carboxy Methyl Cellulose 

CMV Cytomegalo Virus 

CNS Central Nervous System 

COLD Chronic Obstructive Lung Disease  

COPD Chronic Obstructive PulmonaryDisease  

CPP Casein Phosphopeptide 

CR Controlled Release 

CSF Cerebrospinal Fluid 

CTZ Chemoreceptor triggerzone 

DCCT Diabetes Control and Complications Trials  

DCG(I) Drugs Controller General (India)  

DMARDs Disease Modifying Anti-Rheumatic Drugs  

DOTS Directly Observed Treatment Short-course 
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DT Dispersible Tablet/Diphtheria Tetanus 

DPT Diphtheria Pertussis Tetanus 

DTaP Diphtheria Tetanus Acelluar Pertussis Vaccine 

DTwP Diphtheria Tetanus Whole Cell Pertussis Vaccine 

ECG Electro Cardiogram 

ECT Electroconvulsive Therapy 

EMA European Medicines Agency 

EMS Emergency Medical Services 

EPS Extrapyramidal Symptoms 

ER Extended Release 

FDA Food and Drug Administration 

FDC Fixed Dose Combination 

FEV1 Forced Expiratory Volume in onesecond  

FFP Fresh Frozen Plasma 

G-6-PD Glucose-6-Phosphate Dehydrogenase 

HAART Highly Active Anti-Retroviral Therapy  

HD Hemodialysis 

GCP Good Clinical Practice 

GERD Gastro–oesophageal Reflux Disease  

GFR Glomerular Filtration Rate 

GI Gastrointestinal 

GLP Glucagon Like Peptide HBsAg  

Hep B Ag Hepatitis B surface Antigen  

HCV Hepatitis C Virus 

Hep-A Hepatitis A Vaccine 

Hep-B Hepatitis B Vaccine 

Hib Haemophilus Influenza b 

HIV Human ImmunodeficiencyVirus 

HPA Hypothalamic Pituitary Adrenal Axis  

HPMC Hydroxy Propyl Methyl Cellulose  

HT Hormone  Therapy 

ICD International Classification of Disease  

ICMR Indian Council of Medical Research  

ICS Inhaled glucocorticosteroids 

ICU Intensive CareUnit 

ID IntraDermal 

IgA Immunoglobulin A 

IM Intramuscular 

INR International Normalized Ratio 

IP Indian Pharmacopoeia 

IPC Indian Pharmacopoeia Commission 

IPV Inactivated Poliomyelitis Vaccine 

IU International Units 

IV Intravenous
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JE Japanese Encephalitis Vaccine 

LFT Liver Function Test 

LGS Lennox–Gastaut Syndrome 

MAO Mono Amine Oxidase 

MD Mouth Dissolving 

MDR Multi Drug Resistance 

mEq Milli Equivalent 

MDI Metered Dose Inhaler 

MI Myocardial Infarction 

mMol Millimole 

MMR Measles, Mumps and Rubella  

MOHFW Ministry of Health and Family Welfare  

MR Modified Release 

NACO National AIDS Control Organization  

NCC National Coordination Centre 

NFI National Formulary ofIndia 

NHPs National Health Programmes 

NHM National Health Mission 

NIMR National Institute of Malaria Research  

NIMS National Institute of Medical Statistics  

NLEM National List of Essential Medicines  

NMS Neuroleptic Malignant Syndrome 

NRI Nicotine ReplacementTherapy 

NS Normal Saline 

NSAIDs Non-Steroidal Anti-Inflammatory Drugs  

OCD Obsessive Compulsive Disorders 

ODT Oral  Dispersible Tablet 

OPV Oral PolioVaccine 

ORS Oral Rehydration Salts 

PCI Pharmacy Council ofIndia 

PD Peritoneal Dialysis 

PEF Peak Expiratory Flow 

PFS Pre-Filled Syringes 

PK/PD Pharmacokinetic/Pharmacodynamic 

PPAR Peroxisome Proliferator Activated Receptor 

 PT ProthrombinTime 

PvPI Pharmacovigilance Programme of India 

RDT Rapid diagnostic test 

RNTCP Revised National TB Control Programme  

RV Rotavirus Vaccine 

SAE Serious Adverse Event 

SC Subcutaneous 

SL Sublingual 

SLE Systemic Lupus Erythematosus 
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SNRI Serotonin Norepinephrine Reuptake Inhibitor 

SR Sustained Release 

SSRI Selective Serotonin Reuptake Inhibitor  

SWI Sterile Water for Injection 

T1DM Type 1 Diabetes Mellitus / Insulin Dependent Diabetes 

T2DM Type 2 Diabetes Mellitus /Non- Insulin Dependent Diabetes 

TCA Tricyclic Antidepressant 

TCD Transcranial Doppler Ultrasonography  

TdaP Tetanus Diphtheria Acellular Pertussis Vaccine 

TDM Therapeutic DrugMonitoring 

TNF Tumour NecrosisFactor 

TT TetanusToxoid 

USFDA United States Food and Drug Administration 

USP United States Pharmacopoeia 

W/V Weight/Volume 

W/W Weight/Weight 

WHO World Health Organization 

*Drugs listed in National List of Essential Medicines 2015, India 
 

Schedule H and H1:  List of drugs that to be sold by retailon the prescription of a Registered Medical 

Practitioner only (Prescription Drugs). 

ScheduleX: List of drugs for which the retaileristo preserve prescription for a period of 2 years. 

ScheduleG: List of drugs that could bedangeroustotake except under medical supervision. 

 

Notes: 

1. Wherever Schedule Hand H1, as well as X are stated, it means that the drug is specified in that Schedule of 

Drugs and Cosmetics Rules,1945. 

2. Substances specified in Schedule H and H1 or X shall not b esold by retail excepton and in accordance with 

the prescription of a Registered Medical Practitioner; and in the case of substances specified in Schedule X, 

the prescriptions shall be in duplicate, one copy of which shall be retained by the licensee for a periodof two 

years. 

3. The supply of drugs specified in Schedule H and H1 or X to Registered Medical Practitioners, Hospitals, 

Dispensaries and Nursing Homes shall be made only against the signed order in writing which shall be 

preserved by the licensee for a period of twoyears. 

4. The supply of a drug specified in Schedule H1 shall be recorded in a separate register at the time of the 

supply giving the name and address of the prescriber, the name of the patient, the name of the drug and the 

quantity supplied and such records shall b emaintained for three years and be open for inspection. 
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General Advice to Prescribers 

 

Rational Approach to Therapeutics 

Drugs should be prescribed or used only when necessary, and in all cases the benefit of 

administering the medicine should be considered in relation to the risks involved. Bad 

prescribing habits lead to ineffective and unsafe treatment, exacerbation or prolongation of 

illness, distress and harm to the patient, and higher cost. The Guide to Good Prescribing 

(WHO, Geneva; 1994) provides important tools for training in the process of 

rationalprescribing. 

The following steps will help prescribers to follow the rational approach to therapeutics: 

1. Define the Patient’s Problem 

Whenever possible, making the right diagnosis is based on integrating many pieces of 

information: the complaint as described by the patient; a detailed history; physical examination; 

laboratory tests; X-rays and other investigations. This will help in rational prescribing, always 

bearing in mind that diseases are evolutionary processes. 

2. Specify the Therapeutic Objective 

Doctors must clearly state their therapeutic objectives based on the pathophysiology 

underlying the clinical situation. Very often, physicians are required to select more than one 

therapeutic goal for eachpatient. 

3. Selecting Therapeutic Strategies 

The selected strategy should be agreed with the patient; this agreement on outcome, and how 

it may be achieved, is termed concordance. 

The selected treatment can be non-pharmacological and/ pharmacological; it also needs to 

take into account the total cost of all therapeutic options. 

a) Non-Pharmacologicaltreatment 

 It is very important to bear in mind that the patient does not always need a medicine for 

treatment of the 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; these have the same importance as 

a prescription medicine, and instructions must be written, explained and monitored in the 

same way. 

b) Pharmacologicaltreatment 

 Selecting the Correct Group of Drugs 

 Knowledge about the pathophysiology involved in the clinical situation of each patient, 

pharmacokinetics and pharmacodynamics of the chosen group of drugs, are fundamental 
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principles for rational therapeutics.
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 Selecting the Medicine from the Chosen Group 

 The selection process must consider benefit/risk/cost information.Th is step is based on 

evidence about maximal clinical benefits of the medicine (efficacy) for a given indication 

with the minimum production of adverse effects (safety). 

 It must be remembered that every medicine has some adverse effects and it is estimated 

that upto10% of hospital admissions in industrialized countries are due to adverse 

effects. Not all medicine-induced injury can be prevented but much of it is caused by 

inappropriate selection of drugs. 

 In cost comparison between drugs, the cost of the total treatment and not only the unit 

cost of the medicine 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. 

Medicine treatment should be individualised to the needs of eachpatient. 

 Prescription Writing 

 The prescription is the link between the prescriber, the pharmacist (ordispenser) and the 

patient, so it is important for the successful management of the presenting medical 

condition. 

 Giving Information, Instructions and Warnings 

 This step is important to ensure patient compliance and is covered in detail in the 

following section (refer 11. Adherence (compliance) with medicine treatment). 

 Monitoring Treatment 

 Evaluation of the follow up and the outcome of treatment allow the stopping of it (if the 

patient’s problem is solved) or to reformulate it when necessary.This step gives rise to 

important information about the effects of drugs contributing to building up the body 

of knowledge of pharmacovigilance, needed to promote the rational use ofdrugs. 

 

Factors Affecting Medicine Response 

1. Variation inDose 

Success and effectiveness of medicine therapy depends not only on the correct choice of 

medicine but also on the correct dose regimen. Unfortunately, treatment frequently fails 

because either the dose is too small or it is too large that it produces adverse effects amongs 

to ther factors. The concept of a standard or ‘average’ adult dose for every medicine is firmly 

rooted in the mind of most prescribers. After the initial ‘dose ranging studies on new drugs’, 

manufacturers recommend a dosage that appears to produce the desired response in the 

majority of subjects. These studies are usually done on healthy, young male volunteers, rather 

than on older men and women with illnesses and of differentethnic and environmental 
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backgrounds. The use of standard doses in the marketing literature suggests that standard 

responsesare the rule, but in reality there is considerable variation in medicine response. 

There are many reasons for this variation such as medicine formulation, body weight and 

age,variation in pharmacokinetics (absorption, distribution, metabolism and excretion), 

variation in pharmacodynamics, disease variables, environmental and genetic variables, 

adherence to instructions and adverse effects and interactions etc. Some of them are 

described below. 

2. Form

ulation 

The type of drug formulation is an important fact or affecting its response, apart from its lipid 

solubility and so many other factors. Pharmaceutical dosage forms such as tablets, capsules, 

emulsions, ointments, injectables, liposomes, etc, provide a mechanism for safe, effective, 

accurate, and convenient delivery of drugs to the target site. Poorly formulated drugs may 

fail to disintegrate or dissolve. Enteric-coated drugs are particularly problematic, and have 

been known to pass through the gastro intestinal tract intact. Some drugs like digoxin or 

phenytoin have track records of formulation problems, and dissolution profiles can vary not 

only from manufacturer to manufacturer but also from batch to batch manufactured by the 

same manufacturer. Lately, biogeneric products (offpatent biopharmaceuticals) have also 

been available in the pharmaceutical market. The production of biogenerics involves 

complexprocesses. 

3. Body 

Weight andAge 

Although the concept of varying the dose with the body weight or age of children has along 

tradition, adult doses have been assumed to be the same irrespective of size or shape. Yet, 

adult weights vary two to three folds, while a large fat mass can store large excess of highly 

lipid soluble drugs compared to lean patients of the same weight. Age changes are also 

important.  Adolescents may oxidize some drugs relatively more rapidly than adults, while 

the elderly may have reduced renal function and eliminate some drugs more slowly. 
 

4. Sex 

Females usually require smaller doses than males. Iron preparations and other haematinics 

are exceptions to this rule because of the blood lost by women during menstruation. There is 

a possibility that males metabolizeben zodiazepines, estrogen containing preparations and 

salicylate at a faster rate than females. 

5. Route ofAdministration 

It governs the speed and intensity of drug response. The indications for a drug may vary 

when route of administration varies. 

Example: Magnesium sulphate when administered orally— acts as a purgative; when 
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administered topically—decreases swelling on sprained joints; and when administered 

intravenously—CNS depression and hypotension occur.
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6. Tolerance 

The therapeutic effects of some medications are lessened in individuals over a prolonged 

period of use. Thus, a patient who has been using a drug for longer time, requires ahigher 

dose so as to obtain the same therapeutic effect as produced by the drug when taken for the 

first time. This is called tolerance. Opioids, benzodiazepines, beta-2 agonists, caffeine, 

cocaine, amphetamines and barbiturates fall into this category.  Cross-tolerance develops 

when use of one drug causes a tolerance to another. Alcoholics, barbiturate and narcotic 

addicts develop a cross-tolerance to sedatives and anaesthetics. These individuals 

require very large amounts of anaesthetics before surgical anaesthesia can beattained. 

7. SynergisticEffect 

Several drugs when combined may show synergistic action in the form of either additive or 

supra-additive action or potentiation. A few examples are: 

a) trimethoprim +sulphamethoxazole 

b) ACE inhibitor + angiotensin receptor blocker +diuretic 

c) long acting beta-2 agonists + inhaled steroids (e.g.,salmeterol + 

fluticasone) 

8. Resistance 

Development of resistance to drugs is a common problem with anti microbial agents (anti 

tuberculosis drugs, antileprotic drugs, antimalarial drugs etc.). Rational prescribing and in 

turn compliance by the user will prevent the emergence of resistance. 

9. PharmacokineticVariables 

a) Absorption 

Absorption of a medicine is possible when it is present in solution form. Medicine absorption 

rates may vary widely between individuals and in the same individual at different times and 

in different physiological states. Drugs taken after amealare delivered to the small intestine 

much more slowly than in the fasting state, leading to much lower medicine concentrations. 

In pregnancy, gastric emptying is also delayed, while some drugs may increase or decrease 

gastric emptying and affect absorption of other drugs. 

b) Distribution 

Medicine distribution varies widely— fat soluble drugs are stored in adipose tissue, water 

soluble drugs are distributed chiefly in the extracellular space, acidic drugs bind strongly to 

plasma protein albumin and basic drugs to muscle cells. Hence, variation in plasma–albumin 

levels, fat content or muscle mass may all contribute to dose variation. With very highly 

albumin bound drugs like warfarin, a small change of albumin concentration can produce a 

big change in free medicine concentration and a dramatic change in therapeutic action of a 

medicine. 
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c) Metabolism 

Medicine metabolic rates are determined both by genetic and environmental factors. 

Medicine acetylation shows genetic polymorphism, where by individuals fall clearly into 

either fast or slow acetylator types. Medicine oxidation, however, is polygenic, and although a 

small proportion of the population can be classified as very slow oxidizers of some drugs, 

for most drugs and most subjects there is a  normal distribution of medicine metabolizing 

capacity, and much of the variation is under environmental control. Also see section 10 

(Environmental factors and genetic factors). 

d)Excretion 

Many drugs are eliminated by the kidneys without being metabolised. Renal disease or 

competitive tubular secretion of drugs can, therefore, slow down the excretion of certain 

drugs. 

10. PharmacodynamicVariables 

There are significant variations in receptor response to some drugs, especially central 

nervous system responses, for example, pain and sedation. Some of the searegenetic,some 

due to tolerance, some due to interactions with other drugs and some due to addiction, for 

example, morphine and alcohol. 

a) DiseaseVariables 

Both liver and kidney diseases can have major effects on medicine response, chiefly by the 

effect on metabolism and elimination respectively (increasing toxicity), and also by their 

effect on plasma albumin (increased free medicine also increasing toxicity). Heart failure 

can also affect metabolism of drugs with rapid hepatic clearance (e.g., lidocaine, 

propranolol). Respiratory disease and hypothyroidism can both impair medicine oxidation. 

b)Environmental Factors and Genetic Factors (Pharmacogenetics) 

Many drugs and environmental toxins can induce the hepatic microsomal enzyme oxidizing 

system (MEOS) orcyto chrome P450 oxygenases, leading to more rapid metabolism and 

elimination and in effective treatment. Environmental pollutants, carcinogens, tobacco 

smoke, alcohol, anaesthetic drugs and pesticides may also induce metabolism. Diet and 

nutritional status also have an impact on pharmacokinetics. For example, in infantile 

malnutrition and in malnourished elderly populations medicine oxidation rates are decreased, 

while high protein diets, charcoal cooked foods and certain other foods act as metabolising 

enzyme inducers. Sedative and hypnotics induce sleep better in calm environment and when 

administered at night. Pharmacogenetic variation will affect the medicine response, by 4 to 6 

fold among different individuals. All major determinants of medicine response such as 

transporters, metabolising enzymes, and receptors are controlled genetically. These factors in 

certain cases may result intoxicity — for example toxicity caused by inhibitory effect of 
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isoniazid on phenytoin metabolism seems to be more significant in slow acetylators of 

isoniazid than in those patients whom etabolise the drug more rapidly 

Adherence (Compliance) with MedicineTreatment 

It is often assumed that once an appropriate medicine is chosen, the prescription correctly 

written and the medication correctly dispensed, that it will be taken correctly, then the 

treatment will be successful. Unfortunately, this is very often not the case, and physicians 

overlook one of the most important reasons for treatment failure that is poor adherence 

(compliance) with the treatment plan. There are sometimes valid reasons for poor adherence. 

The medicine may be poorly tolerated, may cause obvious adverse effects or may be 

prescribed in a toxic dose. Failure to adhere with such a prescription has been described as 

‘intelligent non- compliance’. Bad prescribing or a dispensing error may also create a 

problem, and regarding which patients may have neither the insight nor the courage to 

question. Even with good prescribing, failure to adhere to treatment is common. Factors may 

be related to the patient, the disease, the doctor, the prescription, the pharmacist or the health 

system and can often be avoided. Low-cost strategies for improving adherence increase 

effectiveness of health interventions and reduce costs. Such strategies must be tailored to the 

individual patient. Healthcare providers should be familiar with techniques for improving 

adherence and they should employ systems to assess adherence and to determine what 

influencesit. 

a) Patient Reasons 

In general, women tend to be more adherent than men, younger patients and 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 (e.g., preference for 

traditional or alternative drugs and suspicion of modern medicine) may be very important in 

some individuals or societies, as may economic factors. Such disabilities or attitudes need to 

be discussed and taken accountof. 

b)Disease Reasons 

Conditions with a known worse prognosis (e.g., cancer) or painful conditions (e.g., 

rheumatoid arthritis) elicit better adherence rates than asymptomatic ‘perceived as benign’ 

conditions such as hypertension. Doctors should be aware that in most settings less than half 

of patients initiated on antihypertensive medicine treatment are still taking it a year later. 

Similarly, in epilepsy, where events may occur atlong intervals, adherence is notoriously 

unsatisfactory. 

 

c) Doctor Reasons 

Doctors may cause poor adherence in many ways–by failing to inspire confidence in the 



 

 XII  

 
NFI-2020 

treatment offered, by giving too little or no explanation, by thoughtlessly prescribing too 

many drugs, by making errors in prescribing by prescribing very costly drugs, or by their 

overall attitude towards thepatient. 

d) The Doctor–PatientInteraction 

There is considerable evidence that this 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 healthcare. If they are in doubt or dissatisfied they may turn 

to alternative options including ‘complementary medicine’. There is no doubt that the 

medicine ‘doctor’ has a powerful effect to encourage confidence and perhaps contribute 

directly to the healing process. 

e) PrescriptionReasons 

Many aspects of the prescription may lead to non-adherence (non-compliance). It may be 

illegible or inaccurate; it may get lost; it may not be refilled as intended or instructed for a 

chronic disease. Also, the prescription may be too complex; it has been shown that the 

greater the number of medications the poorer the adherence, while multiple doses also 

decrease adherence, 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. 

f) PharmacistReasons 

The pharmacist’s behaviour and professionalism, like the doctor’s, may have a positive 

impact, supporting 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. 

g) The HealthcareSystem 

The healthcare system may be the biggest hindrance to adherence. Long waiting times, 

uncaring staff, uncomfortable environment, exhausted medicine supplies and so on, areall 

common problems in developing countries, and have a major impact on adherence. An 

important problem is the distance and accessibility of the clinic from the patient. Some 

studies have confirmed the obvious, that patients farthest from the clinic are least likely to 

adhere to treatment in the long term. 

h) Summary of Common reasons of medication and prescription 

errors 

The medication errors are of concern for patient safety. They can cause significant 

ADRs/adverse events and many even lead to morbidity and mortality. They impact the 

quality of life of a patient. Majority of medication errors are preventable. The common 

reasons of medication errors and their possible solutions are listed below. The list is not 
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exhaustive.
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1. Legibility of contents of prescription including medical abbreviations, symbols errors 

and spelling errors 

2. Inadequate direction / guidance to the patient on the use of 

drugs 

3. Irrational prescription of antibiotics, steroidal anti-inflammatory drugs, 

antihistamines and fixed dose combinations etc. 

4. Polypharmacy practice such as administration of more than one drug for the same 

ailment when it is not indicated (such as antiepileptics or not adopting multiple drug 

therapy where it is needed (eg. Antituberculosis agents, antileprotics, anti-HIV drugs) 

5. Concomitant use of medicines of different systems such as Modern system, Ayurvedic 

system, Homeopathic system, Unani system for the same disease 

6. Poor pharmacy and dispensing practices– 

 Improper storage ofdrugs 

 Substitution ofdrugs 

7. Miscalculation of dose and strengths of drugs 

8. Wrong route of drug administration 

9. Transcription errors 

10. Use of contaminated syringes and needles and re-use ofthese 

11. Poor compliance by the patient 

 Non-adherence to prescribed dosage regimen, timing and duration 

 Improper storage of drugs 

 Lack of easy accessibility to the medicines prescribed 

12. Communication gap which may be due to 

 Transcription 

 Legibility 

 Inability / Failure to explain thepatient 

13. Self medication 

14. Lack of continuing education about the new uses/ adverse effects/dosage of old drugs 

and about new drugs at different levelsof healthcare delivery system. 

15. Medical Reconciliation: Failure to reconcile the present prescription with prescription 

history of thepatient 

Possible Solutions 

1. Proper diagnosis of the ailment before prescribing drug therapy 

2. Proper reading of the prescription before dispensing the medicines 

3. Proper patient counseling to secure compliance 

4. Accessibility and affordability of medicines 

5. Computer generated prescriptions 
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 (CPOE- Computerized Physician Order Entry)
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6. Compliance of 5R rule thatis 

 Right Drug 

 Right Route 

 Right Time 

 Right Dose 

 Right Patient 

7. Greater emphasis on correct prescription writing practices during undergraduate 

training and sensitization towards WHO Guide to Good Prescribing. 

12. Adverse Effects and Interactions 

An Adverse Drug Reaction (ADR) may be defined as ‘any response to a medicine which is 

noxious, unintended and occurs at doses normally used for prophylaxis, diagnosis or therapy’. 

ADRs are, therefore, unwanted or unintended effects of a medicine, including idiosyncratic 

effects, which occur during its proper use.These differ from accidental to deliberate excessive 

dosage or medicine maladministration. ADRs may be directly linked to the properties of the 

medicinein use, the so-called ‘A’ type reactions. An example is hypoglycaemia induced by an 

antidiabetic medicine. ADRs may also be unrelated to the known pharmacology of the 

medicine, the ‘B’ type reactions including allergic effects, for example, anaphylaxis with 

penicillins. Thalidomide marked the first recognised public health disaster related to the 

introduction of a new medicine. It is now recognised that clinical trials, however thorough, 

cannot be guaranteed to detect all adverse effects likely to be caused by a medicine and 

hence, necessitating post-marketing surveillance. Health workers are thus encouraged to 

record and report to the nearest ADR Monitoring Centre for any unexpected adverse effects 

with any medicine to achieve faster recognition of serious related problems. The National 

Regulatory Authority takes appropriate action on drugs showing serious ADRs. 

a) Major Factors Predisposing to Adverse Effects 

It is well known that different patients often respond differently to a given treatment regimen. 

For example, in a sample of 2422 patients who had been taking combinations of drugs known 

to interact, only 7 (0.3%) showed any clinical evidence of interactions. Therefore, in addition 

to the pharmaceutical properties of the medicine, the characteristics of the patients may be 

responsible for causing predisposition toADRs. 

b)Extremes of Age 

The very old and the very young persons are more susceptible to ADRs. Drugs which 

commonly cause problems in the elderly include hypnotics, diuretics, non-steroidalanti-

inflammatory drugs, anti-hypertensives, psychotropics, digoxin, etc. All children, and 

particularly neonates, differ from adult in their response to drugs. Some drugs are likely to 

cause problems in neonates (e.g. morphine), but are generally tolerated in children. Valproic 

acid is associated with increased risk of ADRs in children of all ages. Other drugs 
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associated with problems in children include chloramphenicol (grey baby syndrome), 

anti-arrhythmics (worsening of arrhythmias) and acetylsalicylic acid (Reye’s syndrome 

etc). 

c) Inter current Illness 

If besides the condition being treated, the patient concomitantly suffers from another disease, 

such as kidney, liver or heart disease, special precautions may be necessary to prevent ADRs. 

Remember also, that apart from the above factors, the genetic make-up of the individual 

patient may also pre dispose to ADRs. 

d) Drug Interactions 

Interactions (see Appendix 9) may occur between drugs which compete for the same receptor 

or act on the same physiological system. These may also occur indirectly when a medicine-

induced disease or a change in fluid or electrolyte balance alters the response to another 

medicine. Interactions may occur when one medicine alters the absorption, distribution, 

metabolis more limination of another medicine, such that the amount which reaches the site 

of action is increased or decreased. Medicine–medicine interactions are some of the 

commonest causes of adverse effects. When two drugs are administered to a patient, these 

may either act independent of each other, or interact with each other. Interactions may 

increase or decrease the effects of the drugs concerned and may cause unexpected toxicity. 

Asnewer and more potent drugs become available, the number of serious medicine 

interactions is likely to increase. Remember that interactions which modify the effects of a 

medicine may involve non-prescription drugs, non-medicinal chemical agents, and social 

drugs such as alcohol, marijuana, tobacco and traditional remedies, as well as certain types of 

food. The physiological changes in individual patients, caused by such factors as age and 

gender, also influence the predisposition to ADRs resulting from medicine interactions. 

e) Pharmaceutical Interactions 

Certain drugs, when added to intravenous fluids, may be inactivated by pH changes, by 

precipitation or by chemical reaction. Benzylpenicillin and ampicillin lose potency after 6–8 

h if added to dextrose solutions, due to the acidity of these solutions. Some drugs bind to 

plastic containers and tubing, for example, diazepam and insulin. Aminoglycosides are 

incompatible with penicillins and heparin. Hydrocortisone is incompatible with heparin, 

tetracycline and chloramphenicol. 

f) Adverse Effects Caused by Traditional Drugs 

Patients who have been or are taking traditional herbal remedies may develop ADRs. It is 

not always easy to identify the responsible plant or plant constituent. For further details, refer 

to the Medicine and Toxicology Information Service, if available, and/or to suitable 

literature. Appendix 9 d summarises the drug–food interactions. 

g) The Effect of Food on Medicine Absorption
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Food delays gastric emptying and reduces the rate of absorption of many drugs; the total 

amount of medicine absorbed may or may not be reduced. However, some drugs are 

preferably taken with food, either to increase absorption or to decrease the irritant effect on 

the stomach. Appendix 9d summarises the drug–food interactions. 

 

 

 

 

Recommendations 

 
• Review the prescription to make sure that it is correct. 

•   Spare time explaining the health problem and the reason for 

 the medicine. 

• Provide counselling to patients. 

• Establish good rapport withpatients. 

• 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/capsule counts etc., can be done to monitor compliance. 

•   Encourage patients to learn the names of their drugs, and review 

their regimen with them. Write notes for them. 

•   Keep treatment regimens simple and consider socio economic 

background of the patient while selecting the drugs. 

•   Communicate with other healthcare professionals, to develop a team 

approach and to collaborate on helping and advising the patient. 

•   Involve the partner or another family member in eliciting clinical 

history of patients and explaining the advice. 

•   Listen to patients. 

Pharmacist plays an important role asa connecting link between the 

physician and patient. 



 

 

 

 

Salient Features of Current Edition of NFI 

 

1. Prescribing medicines in pregnancy and lactation is challenging for all health care 

professionals.  Previous editions of NFI classified medicines into pregnancy risk 

categories A, B, C, D, and X in consonance with the worldwide practices to indicate 

safety of drug use in pregnancy. However, based on feedback received from healthcare 

providers as well as consumers it was eventually realized by USFDA that the existing 

labelling system left the end users ill informed and resulted in false assumptions about 

drug safety. To address the need for updated risk categories, the USFDA published the 

“Pregnancy and Lactation Labeling Rule” (PLLR), according to which the existing 

categories of A, B, C, D and X are being phased out.It is believed that the availability of 

more thorough information related to the safety of medications in pregnancy and 

lactation can assist prescribers in taking better-informed decisions. 

 This issue was deliberated by the committee and the members agreed that prescribing 

drugs for pregnant and lactating women involves complex risk benefit considerations 

from the perspectives of the mother, the fetus as well as the infant. Such decisions must 

be individualized and the use of fixed categories can be considered an over simplistic 

approach. Hence, the ‘pregnancy category’ mentioned in the previous editions of NFI are 

no longer included in the current edition. 

2. Only indications approved by the Indian drug regulator (CDSCO) are included in the 

drug monographs. Selected off-label indications where necessary are retained but are 

now marked with an asterisk (*). 

3. In the individual monographs, the term ‘availability’ is now replaced with ‘dosage 

forms’. 

4. Only the clinically relevant precautions and contraindications are included in the drug 

monographs. Similarly, only the common or the serious and clinically relevant adverse 

effects are mentioned for the individual drugs. 

5. Storage conditions: All pharmaceuticals in general, unless specified, should be stored in 

a cool and dry place protected from sunlight. Hence, storage conditions for medicines are 

included for special cases only.  

 

 

 

 

 

 



 

 

How to Use National Formulary of India 
 

National Formulary of India is a manual containing clinically oriented monographs of 

prescribing information about selected drugs. The selection of drugs for inclusion in the NFI 

has been based on the relative advantages and disadvantages of individual agents, the extent 

of their use in current medical practice and their availability. NFI represents a broad 

consensus of medical opinion in respect of drugs and their formulations and provides the 

physician carefully selected therapeutic agents of proven effectiveness and safety. The 

ultimate goal of NFI is to promote rational use of medicines by healthcare professionals by 

helping them identify drugs that offer the greatest value overall. The individual drug 

monographs contains the most important prescribing information about commonly used 

drugs in medical practice in the country in a concise manner. The document is intended to be 

a ready reckoner for prescribers and may not have comprehensive information to aid in drug 

selection and/or prescribing in all the possible clinical scenarios. This is also true for drugs 

commonly prescribed in specialty practice such as oncology, nephrology etc. since it is 

expected that healthcare professionals undertaking treatment of such patients will have 

specialized knowledge and access to  up-to-date literature.  

The NFI is organized into chapters that contain monographs describing the indications, 

dosage forms, dose, contraindications, precautions and adverse effects of individual drugs. 

Within each chapter, content is organized by therapeutic use, for e.g. drugs for asthma and 

COPD, antitussives etc., with the treatment summary followed by the monographs of the 

drugs used to manage the conditions, arranged alphabetically.  

The indications mentioned in the individual monographs include the CDSCO approved uses 

of individual agents. However, some of the commonly employed off-label uses have been 

included occasionally and such instances have been marked with an asterisk (*). The doses 

mentioned for each drug are the usual recommended doses for various indications. However, 

it is expected that the doses in some clinical situations may warrant alterations based on 

comorbidities, concomitant medications are physiological parameters such as body weight. 

Similarly, for the purpose of listing individual drug related adverse drug reactions,  those that 

are commonly encountered or are serious in nature are only mentioned. For further 

exhaustive and up-to-date information, the prescribers are advised to consult standard 

reference textbooks. Practical information related to prescribing individual drugs in special 

situations such as during pregnancy, lactation, hepatic and renal impairment, wherever 

relevant and important has been included in the appendices. However, it should be noted that 

the appendices only include the most salient information and are by no means exhaustive. All 

concerned healthcare professionals are advised to refer to reference textbooks, specialized 

publications and product literature to aid prescribing in complex clinical situations. 
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1. Analgesics, Antipyretics and Anti-Inflammatory Drugs 

 

Non-Steroidal Anti-inflammatory Drugs commonly abbreviated as NSAIDs act by inhibiting 

the enzymes cyclooxygenase (COX-1) sparing COX-2 & largely sparing COX-2, thus 

providing analgesic and anti-inflammatory activity and have minimum potential of GI 

toxicity. All NSAIDs are indicated in various pain & inflammatory conditions of acute nature 

and also some chronic pain & inflammatory conditions. On prolonged use and with high 

doses, NSAIDs have potential to cause nephrotoxicity particularly in old age. NSAIDs 

particularly Aspirin is known to cause peptic ulceration and bleeding because of anti-platelet 

activity. They can also cause hepatotoxicity. Neurogenic pain generally responds poorly to 

conventional analgesics; treatment can be difficult and includes the use of carbamazepine for 

trigeminal neuralgia and amitriptyline for diabetic neuropathy and post-therapeutic neuralgia. 

1.1. Non-Steroidal Anti- Inflammatory Drugs 

Non-opioid analgesics with anti-inflammatory activity include salicylates such as 

acetylsalicylic acid and other non steroidal anti-inflammatory drugs such as ibuprofen. Non-

opioid analgesics with little or no anti-inflammatory activity include paracetamol. 

 

Acetylsalicylic Acid (Aspirin)*  

(Refer Page No. -------,----------- and ------------) 

Indications; Management of mild to moderate pain such as headache, acute migraine 

attacks, transient musculoskeletal pain, dysmenorrhoeal pain and for reducing fever; pain 

and inflammation of rheumatoid arthritis; anti-platelet agent for prophylaxis of myocardial 

infarction, stable angina pectoris; stroke prophylaxis. 
 

 

Dosage from; Tablets-50, 60, 75, 80, 150, 300 and 325 mg. 
 

Dose; Oral: Adult — Analgesic and antipyretic including migraine attacks: 0.3 to 0.9g, 3 to 

4 times a day (max. 4g daily). Acute Rheumatic fever: 4 to 6g or 75 to 100 mg/kg daily in 

divided doses. Antiplatelet: 75 to 325 mg/day, Child — Under 16 years: not recommended 

(can cause Reye’s syndrome). 
 

Contraindications; Hypersensitivity (including asthma; angioedema; urticaria or rhinitis) to 

acetylsalicylic acid orany other NSAID; children and adolescents under 16 years (may cause 

Reye’s syndrome); gastrointestinal ulceration; haemophilia and other bleeding disorders; not 

for treatment of gout; severe renal or hepatic impairment;lactation. It is known to cause 

haemolytic anaemia in people who have G-6-PD-deficiency. 
 

Precautions; Asthma, allergic disease; impaired renal or hepatic function (Appendices  10d 

and 10a); lactation(Appendix 10b); pregnancy (Appendix 10c); elderly; G-6-PD-deficiency; 

dehydration; interactions (Appendices9a, 9c, 9d). 
 

Adverse effects; Generally, mild and infrequent for lower doses,  but  common  with  anti-



 

 

inflammatory  doses; gastrointestinal discomfort or nausea, ulceration with occult bleeding 

(occasionally major haemorrhage); also other haemorrhage (including subconjunctival); 

hearing disturbances such as tinnitus (rarely, deafness); vertigo; confusion; hypersensitivity  

reactions  (angioedema; bronchospasm and rash); increased bleeding time, blood disorders 

(particularly thrombocytopenia); rarely, oedema; myocarditis; Reye’s syndrome. 
 

Note: Do not consume the tablets if needle shaped crystals of salicylic acid are seen on the 

surface of the tablets. 
 

 

Aceclofenac 
 

Indications; rheumatoid arthritis, osteoarthritis and ankylosing spondylitis. 
 

Dosage forms; Tablets-100 mg, 200 mg (Sustained Release), Injections-150 mg/ml, 150 

mg/3ml 
 

Dose; Oral: Adult — 100 mg twice daily 
 

Contraindications; It should not be given to person having prior history of gastro- intestinal 

bleeding, hemorrhage and ulceration related to previous NSAID therapy; history of recurrent 

gastro-intestinal ulceration (two or more distinct episodes);  Active gastro-intestinal bleeding 

and ulceratio ;cerebrovascular disease; ischaemic heart disease ; mild to severe heart failure ; 

peripheral arterial disease; to be avoided in pregnancy. 
 

Precautions; Allergy to NSAIDs or aspirin, Allergic disease ; acute porphyrias; impaired 

renal  and hepatic function; defects in  coagulation; history of cardiac failure; hypertension;  

left ventricular dysfunction; oedema; risk factors for cardiovascular events; ulcerative colit is 

(may be exacerbated).connective-tissue disorders; Crohn’s disease (may be exacerbated); 

elderly (risk of serious side-effects and fatalities). 
 

Adverse effects; Diarrhoea, dizziness, gastrointestinal discomfort, Nausea. 
 

 

Celecoxib 
 

Indications; Pain and inflammation in osteoarthritis; pain and inflammation in rheumatoid 

arthritis; ankylosing spondylitis.  
 

Dosage form; Capsules -100 mg, 200 mg 
 

Dose; Oral: Osteoarthritis: Adult— 200 mg daily in 1–2 divided doses, then increased if  

necessary up to 200 mg twice daily, discontinue if no improvement after 2 weeks on 

maximum   dose; Rheumatoid Arthritis:Adult— 100 mg twice daily, then increased if 

necessary to 200 mg twice daily, discontinue if no improvement after 2 weeks on maximum 

dose; Ankylosing Spondylitis:Adult — 200 mg daily in 1–2 divided doses, then increased if 

necessary up to 400 mg daily in   1–2 divided doses, discontinue if no improvement after 2 

weeks on maximum dose. 



 

 

Contraindications; Similar to  Aceclofenac 
 

Precautions; Similar to Aceclofenac; cardiac impairment. 
 

Adverse effects; Angina pectoris; diarrhoea; dizziness; dysphagia; dyspnoea; fluid retention; 

benign  prostatic  hyperplasia; cough; gastrointestinal disorders; headache; hypersensitivity; 

hypertension; increased risk of infection; influenza like illness; injury; insomnia; irritable 

bowel syndrome; joint disorders; muscle tone increased; myocardial infarction; nausea; 

nephrolithiasis; oedema; skin reactions; vomiting; weight increased. 
 

Dexibuprofen 
 

Indications; Osteoarthritis; dysmenorrhoea; mild-to-moderate pain 
 

Dosage forms; Tablets-200 mg, 300 mg, 400 mg, Suspension-50mg/ 5ml 
 

Dose; Oral: Osteoarthritis:Adult—  600–900 mg daily in up to 3 divided doses; increased if   

necessary up to 1200 mg daily (max. per dose 400 mg), Dysmenorrhoea: Adult— 600-900 

mg daily in up to 3 divided doses (max.per dose 400 mg). Mild-to-moderate pain. Adult— 

600 mg daily in up to 3 divided doses; increasedif necessary up to 1200 mg daily (max. per 

dose 400 mg),  higher dose for short-term use for acute pain. 
 

Contraindications; Similar to Aceclofenac. 
 

Precautions; Similar to Aceclofenac; uncontrolled hypertension 
 

Adverse effects; Diarrhoea, dizziness, drowsiness, fatigue, gastrointestinal discomfort, 

headache, nausea, skin reactions, vertigo, vomiting 
 

Dexketoprofen 
 

Indications; Short-term treatment of mild to moderate pain including Dysmenorrhea. 

Dosage form; Tablets-12.5 mg, 25 mg, 75 mg (Extended Release). 

Dose; Oral: Adult— 12.5 mg every 4-6 hours, alternatively 25 mg every 8 hours; maximum   

75 mg per day. 

Contraindications; Similar to Aceclofenac; Crohn’s disease, severe dehydration,     

photoallergic, varicella infection. 

Precautions; Similar to aceclofenac;  hematopoietic disorders; ischemic heart disease; mixed 

connective-tissue disorders; peripheral arterial disease; systemic lupus erythematous 

uncontrolled hypertension. 

Adverse effects; Similar to Aceclofenac. 
 

Diclofenac* 

Schedule H 

Indications; Acute musculo-skeletal pain; arthritis; gout; spondylitis; migraine; post-

operative pain. 
 

Dosage forms; Tablets- 25 and 50 mg; 75 and 100 mg SR; Capsules 100 mg, 100 mg CR; 

Injection 3 ml Ampoule (25 mg/ml); Eye/ear drops 0.1% w/v; Suppositories25, 50 and 100 



 

 

mg; Gel 1% w/w. 
 

Dose; Oral: 100 to 150 mg daily in 2 to 3 divided doses, (max 150 mg/day) maintenance by 

50 to 100 mg in divided doses. Intramuscular injection: 75 mg, 2 to 3 times daily. 

Topically: Adult — Apply 1% w/w gel on to affected area 3 to 4 times daily. Instill to eye: 

Post-operative ocular inflammation: Adult — as sodium (1% w/v), 4 times daily starting 24 

h after surgery for up to 28 days. Rectal: Post-operative pain: Adult — 75 to 150 mg daily in 

divided doses (max.150 mg/day, inclusive of diclofenac administered through other 

routes).Child — 6 to 12 year: 1 to 2 mg/kg/day in divided doses for max. of 4 days. 
 

Contraindications; Porphyria;  avoid  injections containing benzyl alcohol in neonates; 

history of gastric ulcers, bleeding or perforation. Additional contraindications include 

concomitant NSAID or anticoagulant use (including low-dose heparin); history of 

haemorrhagic  diathesis;  history of confirmed  or suspected cerebrovascular bleeding; 

operations with high risk of haemorrhage; history of asthma; moderate or severe renal 

impairment; hypovolaemia; dehydration. 
 

Precautions; NSAIDs should be used with caution in the elderly (risk of serious side-effects 

and fatalities); interactions  (Appendices  10a,  10c,10d);  pregnancy (Appendix 10c); 

patients with coagulation disorders;hepatic, renal and cardiac impairment; history of 

gastrointestinal lesions. 
 

Adverse effects; Injection site reactions, transient epigastric pain, risk of thrombotic events, 

toxic epidermalnecrolysis, Abnormality in kidney function. 
 

Etodolac 
 

Indications; rheumatoid arthritis and osteoarthritis. 
 

Dosage forms; Tablets- 200 mg, 400 mg, Capsules- 300 mg, Injections- 400 mg/2ml 
 

Dose; Oral: Adult--- 300-600 mg daily in 1-2 divided doses 600 mg daily (modified-release 

medicines) 
 

Contraindications; Similar to Aceclofenac 
 

Precautions; Similar to Aceclofenac; connective-tissue disorders; ischaemic heart disease; 

peripheral arterial disease; uncontrolled hypertension. 
 

Adverse effects; Agranulocytosis, angioedema, anaemia, asthenia, asthma, bilirubinuria, 

constipation, Crohn’s disease aggravated, depression, diarrhea, dizziness, drowsiness, 

dyspnoea, fever, gastrointestinal discomfort, hallucination, headache, heart failure, hepatic 

disorders, hypertension; insomnia, malaise, meningitis aseptic, nausea, nephritic syndrome, 

nervousness, neutropenia, oedema, optic neuritis, oral ulceration, palpitations, pancreatitis, 

paraesthesia, photosensitivity reaction, renal failure, thrombocytopenia, tinnitus, tremor, 

urinary disorders, vasculitis, vertigo. 
 



 

 

Etoricoxib 
 

Indications; Pain and inflammation in osteoarthritis; pain and inflammation in rheumatoid 

arthritis; Ankylosing spondylitis; Acutegout. 
 

Dosage form; Tablets- 30 mg, 60 mg, 90 mg, 120mg 
 

Dose; Oral: Pain and inflammation in osteoarthritis: Adult– 30 mg once daily, increased if 

necessary to 60 mg once daily, Child–  16–17 years: 30 mg once daily, increased if 

necessary to 60 mg once daily. Pain and inflammation in rheumatoid arthritis and 

Ankylosing spondylitis: Adult– 60 mg once daily, increased if necessary to 90 mg once 

daily.Child 16–17 years: 60 mg once daily, increased if necessary to 90 mg once daily. Acute 

gout: Adult–  120 mg once daily for maximum 8 days, Child–  16–17 years: 120 mg once 

daily for maximum 8 days 
 

Contraindications; Similar to Celecoxib; including uncontrolled hypertension(persistently 

above 140/90mmHg) 
 

Precautions; Similar to Aceclofenac 
 

Adverse effects; Cardiac Arrhythmias, palpitations, asthenia, bronchospasm, constipation, 

diarrhea, dizziness, fluid retention, gastrointestinal discomfort, gastrointestinal disorders, 

headache, hypertension, influenza like illness, nausea, oedema, oral ulceration, skin 

reactions, vomiting. 
 

Indomethacin 
 

Indications; rheumatoid arthritis and other musculoskeletal disorders; Acute gout;    

Dysmenorrhea 
 

Dosage form; Capsules - 25 mg, 50 mg, 75 mg. 
 

Dose;  Oral:Pain and moderate to severe inflammation in rheumatic disease and other 

musculoskeletal disorders;Adult---50–200 mg daily in divided doses;  Adult--- 75 mg 1–2 

times a day (modified-release medicines), Acute gout:  Adult---150–200 mg daily in divided 

doses;   Adult: 75 mg 1–2 times a day (modified-release medicines), Dysmenorrhoea; 

Adult---Up to 75 mg daily; Adult: 75 mg daily (modified-release medicines). 
 

Contraindications; Similar to Aceclofenac 
 

Precautions; Similar to Aceclofenac, epilepsy, ischaemic heart disease, parkinsonism, 

peripheral arterial disease; psychiatric disturbances; risk factors for cardiovascular events; 

uncontrolled hypertension. 
 

Adverse effects; Agranulocytosis, alopecia, anaphylactic reaction, anxiety, appetite 

decreased, arrhythmias, asthma, blood disorder, bone marrow suppression, breast 

abnormalities, chest pain, coma, confusion, congestive heart failure, constipation, corneal 

deposits, depression, diarrhoea, disseminated intravascular coagulation, dysarthria, erythema 

nodosum, fatigue, fluid retention, flushing, gastrointestinal disorders, gynaecomastia;, 



 

 

Schedule H 

haemolytic anaemia, haemorrhage, hallucination, headache, hearing impairment, hepatic 

disorders, hyperglycaemia, hyperhidrosis, hyperkalaemia, hypotension, inflammatory bowel 

disease, insomnia, leucopenia, movement disorders, nephritis tubulointerstitial, oedema, oral 

disorders, palpitations, pancreatitis, paraesthesia, peripheral neuropathy, photosensitivity 

reaction, platelet aggregation inhibition, psychiatric disorders, renal, respiratory disorders, 

seizures, severe cutaneous adverse reactions (SCARs), skin reactions, syncope, 

thrombocytopenia, urine abnormalities, vasculitis, vertigo, vision disorder, vomiting. 
 

Ketoprofen 
 

Indications; Pain and mild inflammation in rheumatic disease and musculoskeletal 

conditions; Dysmenorrhoea; Acute gout; Adjunctive treatment in knee or hand osteoarthritis. 
 

Dosage froms; Capsules- 50 mg, 100 mg (Controlled Release), Tablets- 100 mg, 200 mg 

(Sustained Release), Transdermal Patch- 30 mg. 
 

Dose;  — Oral: Adult — 100–200 mg once daily 
 

Contraindications; Similar to Aceclofenac 
 

1.2 Opioid Analgesics 

Precautions; Similar to Aceclofenac; peripheral arterial disease; risk factors for 

cardiovascular events; ulcerative colitis (may be exacerbated); uncontrolled hypertension; 

avoid in pregnancy. 
 

Adverse effects; Similar to Aceclofenac. 
 

Ibuprofen*Schedule H 

 

Indications; Pain and inflammation in rheumatic disease and other musculoskeletal 

disorders includingjuvenile arthritis; mild to moderate pain including dysmenorrhoeal pain, 

headache; pain in children; acutemigraine attack. 
 

Dosage form(s); Tablets- 200, 400 and 600 mg;Capsules- 400 mg Plain, 300 mg SR; 

Suspension- 100 mg/5 ml Syrup- 100mg/5ml 
 

Dose; Oral: Adult and Child over 12 years— initially 300to 400 mg 3 to 4 times daily, 

increase if necessary (max. 2.4g daily), Maintenance dose of 0. 6 to 1.2g daily may be 

adequate. Infant or Child over 3 months — 5 to 10 mg/kg 3 to 4 times/day, Maximum daily 

dose:40 mg/kg/day. Intravenous injection and infusion: Neonate — initially by 

intravenous injection (over at least 5 min) 25 to 100 µg/kg then by continuous intravenous 

infusion 5 to 40 µg/ kg/h adjusted according to response. Child —1 to 6 months: initially by 

intravenous injection (over at least 5 min) 100 to 200 µg/ kg then by continuous infusion 10 

to 30 µg/h. adjusted according to response. 6 months to 12 years: initially by intravenous 

injection (over at least 5 min) 100 to 200 µg/ kg, adjusted according to response. Juvenile 

rheumatoid arthritis: 20 to 40 mg/kg/ day in 3 to 4 divided doses. 
 

Contraindications; Hypersensitivity (including asthma, angioedema, urticarial or rhinitis) to 



 

 

Schedule H 

acetylsalicylic acid orany other NSAID; active peptic ulceration; for treatment of pre-

operative pain in the setting of coronary arterybypass graft surgery; neonates with congenital 

heart disease. 
 

Precautions; Renal and hepatic impairment (Appendix10a); preferably avoid if history of 

peptic ulceration; cardiac disease; elderly; pregnancy (Appendix 10c); lactation (Appendix 

10b); coagulation defects; allergicdisorders; interactions (Appendix 9a, 9c, 9d). 
 

Adverse effects; Gastrointestinal disturbances including nausea, diarrhoea, dyspepsia, 

gastrointestinalhaemorrhage, hypersensitivity reactions including rash, angioedema, 

bronchospasm; headache, dizziness, nervousness, depression, drowsiness, insomnia, vertigo, 

tinnitus, photosensitivity, haematuria, renal failure, fluid retention (rarely, precipitating 

congestive heart failure in elderly), raised blood pressure, rarely, hepatic damage, alveolitis, 

pulmonary eosinophilia, pancreatitis, visual disturbances, erythema multiforme (Stevens– 

1.1. Non-Steroidal Anti- Inflammatory Drugs 

 

Johnson syndrome), toxic dermal necrolysis (Lyell’s syndrome), colitis, aseptic meningitis, 

Skin reactions like dermatitis. 
 

Mefenamic Acid 

 

Indications; Treatment  of  rheumatoid  arthritis, osteoarthritis, dysmenorrhea, mild to 

moderate pain,inflammation, fever, dental pain. 
 

Dosage from(s); Tablets- 100 mg, 250 mg, 500 mg. Capsules- 250 mg. Suspension- 50 

mg/5 ml. 
 

Dose; Adult — Pain: 500 mg orally, followed by 250 mg every 6 h as needed, not to exceed 

7 days. Dysmenorrhea: — 500 mg orally, followed by 250 mg every 6 h starting with the 

onset of menses. Children — Pain: 14 to 18 years: 500 mg orally followed by 250 mg every 

6 h as needed, not to exceed 7 days. 
 

Contraindications; Known  hypersensitivity to mefenamic acid; patients who have 

experienced asthma, urticaria, or allergic-type reactions after taking aspirin or other NSAIDs; 

perioperative pain in the setting of coronary artery bypass graft (CABG)  surgery, active 

ulceration or chronic inflammation of the gastrointestinal tract, pre-existing renal disease, 

pregnancy (Appendix 10c),interactions (Appendix 9c). 
 

Precautions; Hepatic effects: Borderline elevations of one or more liver function tests may 

occur. Theselaboratory abnormalities may progress, may remain unchanged, or may be 

transient with continuing therapy. A patient with symptoms and/or signs suggesting liver 

dysfunction, or in whom an abnormal liver test has occurred, should be evaluated for 

evidence of the development of a more severe hepatic reaction while on therapy. If clinical 

signs and symptoms consistent with liver disease develop, or if systemic manifestations occur 

(e.g., eosinophilia, rash, etc.), the drug should be discontinued.



 

 

 

Anaemia: Patients on long-term treatment should have their haemoglobin or haematocrit 

checked, if they exhibit any signs or symptoms of anaemia. 
 

Asthma: Mefenamic acid should not be administered to patients with aspirin sensitive 

asthma and should be usedwith caution in patients with pre-existing asthma. 
 

Adverse effects; Gastrointestinal experiences including-abdominal pain, constipation, 

diarrhoea, dyspepsia, flatulence, gross bleeding/ perforation, heartburn, nausea, 

gastrointestinal ulcers, vomiting, abnormal renal function, bronchospasm, anaemia, dizziness, 

edema, elevated liver enzymes, headaches, increased bleeding time, pruritus, rashes, tinnitus. 

Meloxicam 
 

Indications; Exacerbation of osteoarthritis (short-term); Pain and inflammation in  

rheumatic disease; Ankylosing spondylitis. 
 

Dosage form(s); Tablets- 7.5 mg, 15 mg. 
 

Dose; Oral: Exacerbation of osteoarthritis (short-term); Adult— 7.5 mg once daily, then 

increased if necessary upto 15 mg once daily. Child— 16–17 years: 7.5 mg once daily, then 

increased if necessary up to 15 mg once daily. Pain and inflammation in rheumatic disease, 

Ankylosing spondylitis: Elderly— 7.5 mg once daily, Adult—  15 mg once daily, then 

reduced to 7.5 mg once daily if required, Child— 16–17 years: 15 mg once daily, then 

reduced to7.5 mg once daily if required. 
 

Contraindications; Similar to Aceclofenac. 
 

Precautions; Similar to Aceclofenac; risk factors for cardiovascular events; uncontrolled 

hypertension. 
 

Adverse effects; Similar to Aceclofenac 
 

Naproxen 
 

Indications; Pain and inflammation in rheumatic disease; Pain and inflammation in 

musculoskeletal disorders; Dysmenorrhea; Acute gout 
 

Dosage forms; Tablets- 250 mg, 500 mg, Suspension- 125 mg/5ml 
 

Dose; Oral: Pain and inflammation in rheumatic disease: Adult—  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: Adult: Initially 750 mg, then 250 mg every 8 hours until attack has passed. 
 

Contraindications; Similar to Aceclofenac 
 

Precautions; Similar to Aceclofenac; cardiovascular risk 
 

Adverse effects; Similar to Indomethacin. 
 

Nimesulide 
 

Indications; Inflammatory condition; rheumatoid arthritis; Osteoarthritis post traumatic and 



 

 

post operative painful condition and fever. 
 

Dosage forms; Tablets- 100 mg, 200 mg (Controlled Release), Injections- 75 mg / ml, 

Suspension- 50 mg/5ml 
 

Dose — Oral: Adult — 100 mg twice daily 

Contraindications; Hypersensitivity; history of hepatotoxicity; Alcoholism; drug addiction; 

gastrointestinal bleeding or perforation; Active, or history of recurrent peptic 

ulcer/haemorrhage; cerebrovascular bleeding or other active bleeding or bleeding disorders; 

Severe coagulation disorders.; Severe heart failure; Severe renal impairment; Hepatic 

impairment; Patients with fever and / or flu-like symptoms; Children under 12 years. 
 

Precautions; alcohol addiction; cerebrovascular bleeding; drug abuse; heart failure; 

increased liver enzymes; kidney disorders; liver diseases; ulcerative colitis or Crohn’s disease 

severe blood  clotting disorders; stomach and intestinal bleedings; stomach or intestinal 

ulcers; stroke. 
 

Adverse effects; Acid or sour stomach, Stomach discomfort and cramps, Dizziness, Skin 

rash, Nausea and vomiting, elevated liver enzymes, Blood clotting disorders. 
 

Paracetamol (Acetaminophen)* (Refer Page No. ---------) 
 

Indications; Mild to moderate pain including dysmenorrhoeal pain, headache; pain relief in 

osteoarthritis andsoft tissue lesions; pyrexia including post-immunisation pyrexia; acute 

migraine attack. 
 

Dosage form(s); Tablets- 500 and 650 mg Plain; 750 mg DT; Syrups/Suspension- 125 and 

250 mg/5 ml;Injection- 2 ml ampoule 125 mg/ml; Intravenous infusion 500 mg and 1g. 
 

Dose; Oral: Adult —  0.5 to 1g every 4 to 6 h (max. 4g, max 2g in alcoholics per day), 

Child —for post immunization pyrexia, up to 2 months: 3 month to 1 year: 60 to 120 mg 

every 4 to 6 h; 1 to 5 years: 120 to 250 mg every 4 to 6 h. 6 to 12 years: 250 to 500 mg every 

4 to 6 h. Intramuscular injection: Adult — 250 mg every 4 to 6 h or as required. 

Intravenous infusion: Adult — 1g every 6 h, maximum daily dose 4 g, Child — 15 mg/kg 

upto 4 times a day, maximum daily dose 60 mg/kg. 
 

Precautions; Hepatic impairment (Appendix 10a); renal impairment; alcohol dependence; 

lactation (Appendix 10b);pregnancy (Appendix 10c); over dosage: chapter 7.2; interactions 

(Appendix 9a); G-6-PD deficiency. 
 

Adverse effects; Rare but rashes and blood disorders reported, important: liver damage (and 

less frequently renaldamage) following over dosage; dyspepsia. 

 

1.2 Opioid Analgesics 
 

Morphine is effective in relieving moderate to severe pain, particularly of visceral origin. 

There is a large variation in patient response. Weaker opioids such as codeine are suitable for 



 

 

mild to moderate pain. Morphine remains the most valuable analgesic for severe pain. In 

addition to pain relief it causes a state of euphoria and mental detachment. Repeated 

administration may cause dependence and tolerance, but this should not be a deterrent in the 

control of pain in terminal illness. Regular use may also be appropriate for certain cases of 

non-malignant pain, but specialist supervision is required. In normal doses common adverse 

effects include nausea, vomiting, constipation and drowsiness; larger doses produce 

respiratory depression and hypotension. Codeine is an opioid analgesic lesser potent than 

morphine and less liable, in normal doses, to produce adverse effects including dependency. 

It is effective for mild to moderate pain but is too constipating for long-term use. 

 

Buprenorphine 

 

Indications; Moderate to severe pain. 

Dosage forms; Patches- 5 mcg, 10 mcg, and 20 mcg, Injections- 300 mcg/ml, Tablets 

(Sublingual) - 200mcg  

Dose; Oral: Adult— 200–400 micrograms every 6–8 hours. Intravenous/Intramuscular 

injection—To be given in emergency cases. 

Contraindications; Acute respiratory centre depression; comatose patients; head injury 

(opioid analgesics interfere with pupillary responses vital for neurological assessment); raised 

intracranial pressure (opioid analgesics interfere with pupillary responses vital for 

neurological assessment); risk of paralytic ileus. 

Precautions; Adrenocortical insufficiency (reduced dose is recommended), asthma (avoid 

during an acute attack), convulsive disorders, debilitated patients (reduced dose is 

recommended) (in adults), diseases of the biliary tract, elderly (reduced dose is 

recommended), hypotension, hypothyroidism (reduced dose is recommended), impaired 

respiratory function (avoid in chronic obstructive pulmonary disease), inflammatory bowel 

disorders, myasthenia gravis, obstructive bowel disorders, prostatic hypertrophy (in adults), 

shock, urethral stenosis (in adults), with transdermal use Fever or external heat,  other  

opioids should not be administered within 24 hours of patch removal (long duration of 

action); When used for adjunct in the treatment of opioid dependence Hepatitis B infection; 

hepatitis C infection; pre-existing liver enzyme abnormalities, avoid in pregnancy. 

Adverse effects; With sublingual use Fatigue, postural hypotension, sleep disorders, With 

transdermal use Anxiety, appetite decreased, asthenia, depression, diarrhoea, dyspnoea, 

gastrointestinal discomfort, muscle weakness, oedema, sleep disorders, tremor, Information 

on Abuse, addiction and dependence. 

 

 

 



 

 

Codeine* (Refer Page No. ------, ------ and --------) 

 (Controlled Medicine under the Narcotic Drugs and Psychotropic Substances Act 1985) 

 

Schedule H1 

 

Indications; Mild to moderate pain; diarrhoea; cough suppressant; irritable bowel 

syndrome. 

Dosage forms; Tablet- 10 mg;Syrup- 15 mg/5 ml. 

Dose; Oral: Adult — 30 to 60 mg every 4 h. (max. 240 mg/day), Child — 1 year to 12 

years: 3 mg/kg daily in divided doses. 

 

Contraindications; Respiratory depression; obstructive airways disease; acute asthma 

attack; where risk of paralytic ileus; hypersensitivity; head injury; increased intracranial 

pressure. 

Precautions; Hepatic impairment (Appendix 10a) and renal impairment; opioids 

dependence; lactation; over dosage: chapter 7.2 pregnancy (Appendix 10c); interactions 

(Appendix 9c); hypothyroidism; shock. 

Adverse effects; Constipation particularly troublesome in long-term use, dizziness, nausea, 

vomiting; difficulty with micturition, ureteric or biliary spasm, dry mouth, headaches, 

sweating, facial flushing; in therapeutic doses, codeine is much less liable than morphine to 

produce tolerance, dependence, euphoria, sedation or other adverse effects, orthostatic 

hypotension, respiratory depression, rhabdomyolysis, convulsions (especially, in children). 

Fentanyl* 

Schedule H 

Indications; Chronic and intractable pain 

Dosage forms; Patches- 10, 20, 30 and 40 cm2patches containing 2.5, 5.0, 7.5, 10 mg 

respectively of fentanyl which delivers 25,50, 75, 100 µg of fentanyl/hour 

respectively.Injections- 50mcg/ml, 50mcg/2ml, 50mcg/10ml, Tablets - 200mcg, 400mcg, 

600mcg. 

Dose; Adult— Oral:200 mcg over 15 minutes. Not more than 4 unit doses should be taken. 

Intravenous/Intramuscular injection: To be given in emergency cases. 

Contraindications; Hypersensitivity. 

Precautions; Myasthenia gravis, head  injury; increased intracranial pressure; renal or 

hepatic impairment; neonates; opioid-non-tolerant patients. Patients with severe impairment 

of pulmonary functions .Hypothyroidism, prostatic hyperplasia, inflammatory bowel 

disorders, brodycardia or bradyarrhythmias. Abrupt withdrawal after prolonged 

administration may lead to withdrawal symptoms.Lactation, pregnancy (avoid high doses or 

prolonged usage), interactions (Appendix 9c). 

Adverse effects; Respiratory depression, facial puffiness, tachycardia, urinary retention, 



 

 

diaphoresis, thirst etc. 
 

Morphine* (Refer Page No. ------ and ---------) 

(Controlled Medicine Under the Narcotic Drugs andPsychotropic Substances Act 1985) 

Schedule H, X 

Indications; In severe  pain (acute and chronic);myocardial infarction, acute pulmonary 

oedema; adjunctduring major surgery and  postoperative analgesia; prolonged relief of 

severe and intractable pain. 

Dosage forms; Injection-10 ml ampoule (1 mg/ml, 10mg/ ml, 15 mg/ml); Tablets-10, 20, 

30 and 60 mg. 

Dose; Subcutaneous or intramuscular injection: Adult — Acute pain: 10 mg every 4 h, 

Elderly or frail — Acute pain: 5 mg, adjust according to response (not suitable for patients 

having oedema), Child — Acute pain: can be given to children in dose range of 0.2 to 0.8 

mg/kg every 12 h. After 1 to 6 months: Initially to 200 µg/ kg every 6 h, 2 to 12 years: 

initially 200 µg/ kg every 4 h, 12 to 18 years: initially 2.5 to 10 mg every 4 h. Slow 

intravenous injection: Adult — Acute pain: 2.5 mg every 4 h. Myocardial infarction: 10 mg 

(2 mg/min), followed by another 5 to 10 mg if necessary, Elderly or frail — Acute pain: 

reduced dose, Child — 0.1 to 0.15 mg/kg Subcutaneous or intramuscular injection: 

Premedication: up to 10 mg, 1 to 1.5 h before operation. Oral or subcutaneous or 

intramuscular injection: Chronic acute pain: 5 to 20 mg every 4 h or as per recovery (not 

suitable for patient having oedema). 

Contraindications; Acute respiratory depression, obstructive airway disease; acute 

alcoholism; where riskof paralytic ileus; raised intracranial pressure or head injury (interferes 

with respiration, also affects pupillary responsesvital for neurological assessment); avoid 

injection in pheochromocytoma. 

Precautions; Renal and hepatic impairment (Appendix 10a); reduce dose or avoid in elderly 

and debilitated; dependence (severe withdrawal symptoms if withdrawn abruptly); 

hypothyroidism; convulsive disorders, seizure disorder; decreased respiratory reserve and 

acute asthma; hypotension; prostatic hypertrophy; pregnancy (Appendix 10c) and lactation 

(Appendix 10b); over dosage: chapter 7.2; interactions (Appendices 9a, 9c, 9d); driving and 

operating machinery. 

Adverse effects; Nausea, vomiting (particularly in initial stages) constipation, drowsiness, 

also dry mouth, anorexia, spasm of urinary and biliary tract, bradycardia/tachycardia, 

palpitations, decreased libido, rash, urticaria, pruritus,sweating, headache, facial flushing, 

vertigo, postural hypotension hypothermia,  hallucinations, euphoria, confusion, dependence, 

miosis, larger doses produce respiratory depression and  hypotension, somnolence,sepsis, 

peripheral oedema. 

 



 

 

Pentazocine 

 Schedule H1 

Indications;  Moderate to severe pain; pre-anaesthetic medication; 

colic; trauma; surgical procedures; burns. 

Dosage form(s); Tablets- 25 mg Plain, Combination: Paracetamol 500 mg + Pentazocine 15 

mg; Injection- 1 mlampoule (30 mg/ml). 

Dose; Oral: Adult — Pentazocine 50 mg every 3 to 4 h preferably after food (range 25 to 

100 mg, max. 600 mg daily), Child — 6 to 12 years: 25 mg. Subcutaneous, intramuscular 

or intravenous injection: Adult — Moderate pain: 30 mg, Severe pain: 45 to 60 mg every 3 

h to 4 h when necessary, Child — Over 1 year: by subcutaneous or intramuscular injection: 

1mg/kg; by intravenous injection: 500µg/kg. 

Contraindications; Patients dependent on opioids; arterial or pulmonary hypertension; heart 

failure; narcoticdependence; hypersensitivity; ischaemia; myocardial infarction. 

Precautions; Avoid in porphyria; interactions (Appendix9a); impaired respiratory function; 

pregnancy (Appendix10c); renal or hepatic function; thyroid dysfunction; biliary tract 

impairment. 

Adverse effects; Nausea, vomiting, euphoria, sedation, occasional hallucinations. 

Pethidine hydrochloride 

Indications; Acute pain; Obstetric analgesia; Postoperative pain. 

Dosage form(s); Injections- 50 mg/ml, 100 mg /2 ml 

Dose; Subcutaneous or Intramuscular injection: Adult: 25–100 mg, then 25–100 mg after 

4 hours, for debilitated patients use, Elderly: Initially 25 mg, then 25–100 mg after 4 hours 

Contraindications;Pheochromocytoma; Acute respiratory depression; comatose patients;       

head injury (opioid analgesics interfere with pupillary responses vital for neurological 

assessment); raised intracranial pressure (opioid analgesics interfere with pupillary responses 

vital for neurological assessment); risk of paralytic ileus. 

Precautions; Accumulation of metabolites may result in neurotoxicity ; cardiac arrhythmias ; 

not suitable for severe continuous pain; severe corpulmonale. 

Adverse effects; Biliary spasm, dysuria, hypothermia, Anxiety, asthenia, abnormal 

coordination, delirium, convulsion, syncope, tremor. 

Tapentadol 

Indications; Moderate to severe acute pain which can be managed only with opioid 

analgesics; Severe chronic pain. 

Dosage form;Tablets- 50 mg, 100 mg, 150 mg, 200 mg 

Dose; Oral:Moderate to severe acute pain which can be managed only with opioid 

analgesics: Adult– Initially 50 mg every 4–6 hours, adjusted according to response, 

maximum 700mg in the first24 hours, during the first 24 hours of treatment, an additional 

dose of 50mg may be taken 1 hour after the initial dose, if pain control not achieved; 

maximum 600 mg per day. Severe chronic pain: Adult– Initially 50 mg every 12 hours, 



 

 

adjusted according to response; maximum 500 mg per day. 

Contraindications;Acute respiratory depression; comatose patients; head injury (opioid 

analgesics interfere with pupillary responses vital for neurological assessment);raised 

intracranial pressure (opioid analgesics interfere with pupillary responses vital for 

neurological assessment); risk of paralytic ileus. 

Precautions;Avoid in pregnancy; adrenocortical insufficiency (reduced dose is 

recommended); asthma (avoid during an acute attack); convulsive disorders; debilitated  

patients (reduced dose is recommended) (in adults); diseases of the biliary tract; elderly 

(reduced dose is recommended); hypotension; hypothyroidism (reduced dose is 

recommended); impaired respiratory function (avoid in chronic obstructive pulmonary 

disease); inflammatory bowel disorders; myasthenia gravis; obstructive bowel disorders; 

prostatic hypertrophy (in adults); shock; urethral stenosis (in adults). 

Adverse effects; Anxiety, appetite decreased, asthenia, diarrhoea, feeling of body 

temperature change, gastrointestinal discomfort, muscle spasms, sleep disorders, tremor. 

Tramadol*   

Schedule H1 

Indications; Moderate or severe pain, post operative pain, in patients contraindicated to 

NSAIDs. 

Dosage forms; Tablets- 50 mg and 100 mg SR;Capsule- 50 and 100 mg SR; Injection- 1 

and 2 ml ampoule(50 mg/ml). 

Dose; Adult — Moderate to severe pain: 50 to 100 mg, 4 to 6 hourly (max 400 mg/day). 

Post operative pain: 100 mg i.v. initially followed by 50 mg every 10 to 20 min upto max.   

of 250 mg in the 1st  h; Maintenance dose 50  to 100 mg, 4 to 6 h (max 600 mg/ day). 

Contraindications; Patients with suicidal tendency; raised intracranial pressure; severe renal 

impairment; Acutealcoholism; lactation.Precautions; Renal or hepatic impairment; history 

of epilepsy; inflammatory or obstructive bowel disease;myasthenia  gravis; hypothyroidism; 

adreno- cortical insufficiency; respiratory depression; prostatichyperplasia; pregnancy 

(Appendix 10c). 

Adverse effects; Similar to other opioids; however; it has less addictive potential. 

 

1. Antacids and Antiulcer Drugs 
 

Antacids (usually containing aluminium or magnesium compounds) can often relieve 

symptoms in ulcer dyspepsia. Antacids are best given when symptoms occur or are expected, 

usually between meals and at bed time, Liquid preparations are more effective than 

solids. Magnesium containing antacids have a laxative effect whereas aluminium-

containing antacids may be constipating. H2-receptor antagonists heal gastric and 

duodenal ulcers by reducing the secretion of gastric acid as a result of histamine H2-receptor 

blockade; they can also relieve gastro-oesophageal reflux disease. High doses of H2-receptor 

antagonists have been used in the Zollinger- Ellison syndrome, but a proton-pump inhibitor is 



 

 

now preferred. Treatment of undiagnosed dyspepsia with H2-receptor antagonists may be 

acceptable in younger patients but care is required in older patients because their symptoms 

may be caused by gastric cancer. H2-receptor antagonist therapy can promote healing of 

NSAIDs-associated ulcers (particularly duodenal). Treatment also reduces the risk of acid 

aspiration in obstetric patients at delivery (Mendelson syndrome).  

 

Peptic Ulcer 

Ulcer disease is caused by peptic ulceration that involves the stomach, duodenum and lower 

oesophagus. General and inexpensive measures like introducing healthy life-style, stopping 

smoking and taking antacids should be promoted. The possibility of malignant disease should 

be considered in all patients over the age of 40 years who are suspected of having an ulcer. 

Eradication of H. Pylori reduces the relapse rate to about 4-8%. This is undoubtedly cost-

effective compared to the alternatives of long-term maintenance therapy with low-dose H2-

receptor antagonists or repeated treatment of recurrent ulcers. It is recommended that the 

presence of H. pylori is before starting eradication treatment, particularly for gastric 

ulcers. Eradication regimens are based on a combination of an acid-reducing (‘antisecretory’) 

drug and antibiotics.  

The most effective regimens for H. pylori eradication are combinations of two antibiotics and 

PPI (Proton Pump Inhibitor) Triple therapy: 14 days regimen PPI twice daily + 

clarithromycin 500 mg twice daily+ amoxicillin 1 gm twice daily or metronidazole 500 mg 

twice daily.  

For clarithromycin resistance Quadruple therapy: Two 14 day treatment regimen PPI twice 

daily with (a) bismuth subsalicylate 524 mg+ metronidazole 500 mg+ tetracycline 500 mg all 

medication four times daily (Or) (b) Amoxicillin 1 gm clarithromycin 500 mg and 

metronidazole 500 mg all medication twice  daily.  

The following model of eradication regimen is suggested on the basis of its efficacy and 

simplicity (only doses suitable for adults are shown):  

Omeprazole 40 mg daily for 1 week plus Metronidazole 400 mg thrice daily for 1 week 

plus Amoxycillin500 mg thrice daily for 1 week 

NSAIDs-Associated Ulcers 

Gastrointestinal bleeding and ulceration may occur with NSAIDs use. To avoid this, 

emphasis should be on stopping NSAIDs use but this is not always possible. A PPI may be 

considered for protection against NSAIDs associated gastric and duodenal ulcers. An H2-

receptor antagonist may be effective for protection against NSAIDs associated duodenal 

ulcers only. Patients who must continue NSAIDs therapy after ulcer development may take 

high-dose H2-receptor antagonists concomitantly, but ulcers tend to heal more slowly with 

H2-receptor antagonists if NSAIDs are continued. A PPI such as omeprazole is more 

effective but it is also expensive.  



 

 

Dyspepsia 

Dyspepsia covers pain, fullness, early satiety, bloating, or nausea. It can occur with gastric 

and duodenal ulceration and gastric cancer but most commonly it is of uncertain origin. 

Patients with non-ulcer dyspepsia should be advised to avoid smoking, alcohol and 

aggravating foods and to eat small regular meals to aid digestion. Non-ulcer dyspepsia tends 

to be self-limiting but antacids andH2-receptor antagonists are often used to suppress gastric 

acid. 

Gastro-oesophageal Reflux Disease (GERD) 

GERD (including non-erosive gastro-esophageal reflux and erosive esophagitis) is 

characterized by symptoms whichinclude heartburn, acid regurgitation and sometimes 

difficulty in swallowing (dysphagia); esophageal inflammation (esophagitis), ulceration and 

stricture formation may possibly occur. The management of GERD includes drug treatment, 

lifestyle changes and, in some cases, surgery. Initial treatment is guided by the severity of 

symptoms and treatment is then adjusted according to response. For mild symptoms of 

GERD, initial management may include the use of antacids. H2-receptor antagonists suppress 

acid secretion and they may relieve symptoms and permit reduction in antacid consumption. 

Severe symptoms initially require a short course of a PPI. 

Aluminium Hydroxide 

Indications — Ulcer and non-ulcer dyspepsia; GERD; hyperphosphataemia. 

Dosageforms —Tablets- 300 and 840 mg; Gel- 610 mg/10 ml 

Dose — Oral; Adult — Dyspepsia, GERD: 1 to 2 tablets chewed 4 times daily and at 

bedtime or 5 to 10 ml suspension 4 times daily between meals and at bedtime. 

Hyperphosphataemia: 2 to 10g daily in divided doses with meals. Child — 6 to 12 years: 5 

ml up to three times daily. 

Contraindications — Hypophosphataemia; undiagnosed gastrointestinal or rectal bleeding; 

appendicitis; porphyria; hypersensitivity to aluminium salts. 

Precautions — Impaired renal function and renal dialysis; hepatic impairment (Appendix 

10a); constipation; 

dehydration; fluid restriction; gastrointestinal disorders associated with decreased bowel 

motility or obstruction; pregnancy (Appendix 10c); interactions(Appendix 9c); oedema, 

cirrhosis and lowsodium diets. 

Adverse effects — Constipation, intestinal obstruction (large doses), hypophosphataemia 

with increased Bone resorption,  hypercalciuria and risk of osteomalacia (patients on low 

phosphate diet or prolonged therapy), Hyper albuminaemia resulting in osteomalacia, 

encephalopathy, dementia, microcytic anaemia (in chronic renal failure treated with 

aluminium hydroxide as phosphate binding agent), loss of appetite. 

 



 

 

 

Aluminium Hydroxide + Magnesium Hydroxide* 

Indications — Peptic ulcers, heartburn, dyspepsia 

Dosage forms —Tablets (Chewable) and Suspension in combination with other drugs such 

as simethicone, sucralfate, oxythazine etc. 

Contraindications — Hypersensitivity 

Precautions — Renal insufficiency, magnesium-restricted diet. Not to be used 

simultaneously with sucralfate interactions (Appendix 9c). 

Adverse effects — Constipation, fecal impaction, stomach cramps, hypophosphatemia. 

Famotidine* 

Indications — Duodenal or benign gastric ulcers, GERD. Zollinger–Ellison syndrome. 

Dosage forms — Tablets- 10, 20, 40 and 100 mg; Capsules- 20 and 40 mg; Injection- 2 ml 

(10 mg/ml). 

Dose — Oral; Benign gastric and duodenal ulceration-Adult: 40 mg daily at bedtime for 4 

to 8 weeks or 20 mg twice daily. To prevent recurrence of duodenal ulceration: 20 mg at 

bedtime maybe taken. Gastro-oesophageal reflux disease; Adult — 20 mg twice daily for 6 

to 12 week or up to 40 mg twice daily if there is oesophageal ulceration. Maintenance dose: 

20 mg twice daily may be given to prevent recurrence. Child —1 to 16 years: 1 to 2 

mg/kg/day divided twice daily up to 40 mg twice daily. Zollinger-Ellison syndrome; Adult— 

Initially, 20 mg every 6 h, up to 640 mg daily if necessary. Child— 1 to 16 year: 0.5 to 1 

mg/kg/day up to 40 mg/day,given once at bedtime or taken twice daily. Non-ulcer dyspepsia; 

Adult — 10 mg twice daily. Heartburn; Adult — 10 mg twice daily, Intravenous. Benign 

gastric and duodenal ulceration;Adult—20 mg every 12 h, as an injection over at least 2 

minor as an infusion over 15 to 30 min.e H 

Contraindications — Hypersensitivity 

Precautions — Possibility of gastric malignancy should be excluded, impaired renal 

function, liver cirrhosis, 

pregnancy (Appendix 10c), lactation, children and elderly, interactions (Appendix 9c). 

Adverse effects — Headache, dizziness, constipation, diarrhoea, nausea, vomiting, anorexia, 

rash, fatigue,  gynaecomastia and impotence .Cough, anxiety. 

Storage — Store protected from light, Tablets to be stored at room temperature, 15 to 30° C 

(59-86° F); injection to be stored between 2 to 8° C (36 to 46° F). 

Magnesium Hydroxide 

It is available as milk of magnesia containing 7-8.5% of magnesium hydroxide. 1ml of milk of 

magnesia neutralizes 2.7 mEq of acid.  

Indications — Ulcer and non-ulcer dyspepsia; GERD. 

Dosage forms — Tablet- 310 mg; Suspension- 110 ml and 340 ml (8%). 

Dose — Oral; Adult — Dyspepsia, GERD; 5 to 10 ml repeated according to patient’s needs. 

Contraindications — Severe renal impairment.



 

 

Precautions — Renal impairment; hepatic impairment(Appendix 10a); interactions 

(Appendix 9c); abdominal pain. 

Adverse effects — Diarrhoea, in renal impairment—hypermagnesaemia resulting in loss of 

deep tendon reflexes and respiratory depression with other symptoms including nausea, 

vomiting, flushing of skin, thirst, hypotension, drowsiness, confusion, muscle weakness, 

bradycardia, coma and cardiac arrest, allergic reaction. 

Omeprazole* (Refer Page No. ------) 

Indications — Benign gastric and duodenal ulcers;Zollinger– Ellison syndrome; gastric 

acid reduction during gastric surgery; GERD, NSAID-induced ulcer,prophylaxis during 

NSAIDs treatment in patients with high risk for peptic ulceration, eradication of H.pylori,as 

preoperative medication, systemic mastocytosis and in patients not responsive to H2 

blockers. 

Interactions: co-administration ofatazanavir with PPI is not recommended (use alternatives): 

carbamazepine, clopidogrel, digoxin, isoniazid, itraconazole, ketoconazole, phenytoin, 

warfarin, diazepam,omeprazole may reduce the absorption of vitamin B12, severe 

hypomagnesemia has been reported in patients treated with omeprazole for at least three 

months 

Dosage forms — Tablets- 20 and 40mg; Injection- 10ml vial (40 mg/10 ml); Capsules- 10, 

20 and 40 mg; Powder For Suspension- 20 mg/Sachet 

Dose — Oral; Benign gastric and duodenal ulcer; 20 mg once a day for 4 weeks in duodenal 

ulcers, for 8 weeks in gastric ulcers; Increase to 40 mg in severe case. Maintenance for 

recurrent duodenal ulcers: 20 mg once daily. Prevention of relapse: 10 mg daily. NSAIDs 

associated gastric or duodenal ulcers or gastro-duodenal erosions: 20 mg daily for 4 weeks. 

Prophylaxis in case of history associated with gastric/duodenal ulcers or dyspepsia: 20 mg 

daily. 

Zollinger–Ellison syndrome: 60 to 120 mg/day or more, into divided doses. Gastric acid 

reduction during gastric surgery; 40 mg on preceding evening then 40 mg 2 to 6 h before 

surgery. 

Contraindications — Hypersensitivity. Hypersensitivity to omeprazole or other PPIs, 

Nelfinavir and substituted benzimidazoles 

Precautions — Interactions (Appendices 9c, 9d);pregnancy (Appendix 10c); concomitant 

gastric malignancy. 

Adverse effects — Nausea, abdominal pain, constipation, flatulence, diarrhoea, headache, 

skin rashes, subacute, myopathy, arthralgias, increased risk of hip fractures, decreased B12 

absorption, hypergastrenemia, respiratory and Clostridium difficile infections, hepatic 

dysfunction, Vomiting, Dizziness, hypersensitivity reactions, hepatic dysfunction, 

hyponatremia, insomnia, blurred vision and interstitial nephritis, Acute interstitial nephritis  

Pantoprazole* 

Indications — Duodenal ulcer, gastric ulcer, GERD, erosive esophagitis. Treatment of 



 

 

Zollinger– Ellison syndrome pathological conditions, reflex oesophagitis 

Dosage forms — Tablets- 20 and 40 mg, Injections- 20 and 40 mg/vial, Capsules- 20 and 

40 mg. 

Dose — Oral; Adult — 40 mg once daily up to 8 weeks. Intravenous; Adult — 40 mg 

twice daily. 

Contraindications —Hypersensitivity to active substance and substituted benzimidazoles. 

Precautions — Hepatic impairment; monitor liver function; pregnancy (Appendix 10c); 

cyanocobalamin deficiency;tumorogenicity. 

Adverse effects — Diarrhoea, pruritus, dizziness, pyrexia, blurred vision, vertigo, headache, 

nausea/vomiting, abdominal distension, sleep disorders, rash, pruritus, eruption, exanthema, 

bloating, constipation, dry mouth and abdominal pain 

Ranitidine* 

Indications — Benign gastric and duodenal ulceration, GERD, Zollinger–Ellison syndrome, 

other conditions where gastric acid reduction is beneficial. Prophylaxisduring NSAIDs 

treatment in patients with high risk for peptic ulceration, eradication of H. pylori, as 

preoperative medication, systemic mastocytosis 

Dosage forms— Tablets- 150 and 300 mg, Syrup- 75mg/5ml, Injection- 2 ml ampoule (25 

mg/ml) 

Dose — Oral; Adult — Benign gastric and duodenal ulceration: 150 mg twice daily or 300 

mg at night for 4 to 8 weeks, up to 6 weeks in chronic episodic dyspepsia and up to 8 weeks 

in NSAIDs-associated ulceration (in duodenal ulcer 300 mg can be given twice daily for 4 

weeks to achieve a higher healing rate); maintenance, 150 mg at night. Prophylaxis of 

NSAIDs-induced duodenal ulcer; 150 mg twice daily, Reflux oesophagitis; 150 mg twice 

daily or 300 mg at night for upto 8 weeks, or if necessary 12 weeks (moderate to severe, 150 

mg 4 times daily for up to 12 weeks), Long-term treatment of healed oesophagitis; 150 mg 

twice daily, Zollinger–Ellison syndrome; 150 mg 3 times daily (up to 6g daily in divided 

doses has been used). 

Gastric acid reduction (prophylaxis of acid aspiration) in obstetrics; 150 mg at onset of 

labour, then every 6 h, Surgical procedures; 150 mg 2 h before induction of anaesthesia and 

also, when possible on the preceding evening. Child —Peptic ulcer; 2 to 4 mg/kg twice daily 

(max.300 mg daily). Intramuscular injection; Adult — Benign gastric and duodenal 

ulceration, reflux oesophagitis, Zollinger- Ellison syndrome: 50 mg every 6 to 8 h. Surgical 

procedures: 50 mg 45 to 60 min before induction of anaesthesia. Slow intravenous injection; 

Benign gastric and duodenal ulceration, reflux oesophagitis,Zollinger–Ellison syndrome; 50 

mg diluted to 20 ml and given over at least 2 min, may be repeated every 6 to 8 h; Surgical 

procedures: 50 mg 45 to 60 min before induction of anaesthesia (intravenous injection 

diluted to 20 ml and given over at least 2 min). Intravenous infusion; Benigngastric and 

duodenal ulceration, reflux oesophagitis, Zollinger–Ellison syndrome: 25 mg/h for 2 h, may 

be repeated every 6 to 8 h. Prophylaxis of stress ulceration; initial slow intravenous injection 



 

 

of 50 mg diluted to 20 ml and given over at least 2 min then by continuous intravenous 

infusion, 125 to250 μg/kg per h (may be followed by 150 mg twice daily by mouth when oral 

feeding commences). 

Contraindications — Porphyria, hypersensitive to active substance or to any other 

excipients. 

Interactions: Interactions occur by several mechanisms including: 

1) Inhibition of cytochrome P450-linked mixed function oxygenase system: 

Ranitidine at usual therapeutic doses does not potentiate the actions of drugs which are 

inactivated by this enzyme system such as diazepam, lidocaine, phenytoin, propranolol and 

theophylline. 

There have been reports of altered prothrombin time with coumarin anticoagulants (e.g. 

warfarin). Due to the narrow therapeutic index, close monitoring of increased or decreased 

prothrombin time is recommended during concurrent treatment with ranitidine. 

2) Competition for renal tubular secretion: 

Since ranitidine is partially eliminated by the cationic system, it may affect the clearance of 

other drugs eliminated by this route. High doses of ranitidine (e.g. such as those used in the 

treatment of Zollinger-Ellison syndrome) may reduce the excretion of procainamide and N-

acetylprocainamide resulting in increased plasma levels of these drugs. 

3) Alteration of gastric pH: 

The bioavailability of certain drugs may be affected. This can result in either an increase in 

absorption (e.g. triazolam, midazolam, glipizide) or a decrease in absorption (e.g. 

ketoconazole, atazanavir, delaviridine, gefitnib). 

There is no evidence of an interaction between ranitidine and amoxicillin or metronidazole. 

If high doses (2 g) of sucralfate are co-administered with ranitidine the absorption of the 

latter may be reduced. This effect is not seen if sucralfate is taken after an interval of 2 hours. 

Precautions — Hepatic impairment (Appendix 10a); renalimpairment; lactation (Appendix 

10b); middle-aged or lderpatients and those whose symptoms change—may maskgastric 

cancer; interactions (Appendix 9a); pregnancy(Appendix 10c). 

Adverse effects — Diarrhoea and other gastrointestinal disturbances, headache, dizziness, 

rash, tiredness, acute pancreatitis, bradycardia, tachycardia, AV block, confusion, depression, 

rarely, hallucinations (particularly in the elderly or the very ill), hypersensitivity reactions 

(including fever, arthralgia, myalgia, anaphylaxis), blood disorders (including 

agranulocytosis, leukopenia, pancytopenia, thrombocytopenia), hepatitis, agitation, visual 

disturbances, erythema multiforme, alopecia, gynaecomastia and impotence, malaise, 

somnolence, constipation,erythema multiform micro hypoplasia. 



 

 

3. Antiallergics and Drugs Used in Anaphylaxis 

Antihistamines are used to treat drug allergies, food allergies, insect stings and some of the 

symptoms of anaphylaxis and angioedema. Drug treatment and other supportive care should 

not be delayed in critically ill patients. Drowsiness and sedation are particular disadvantages 

of the older antihistamines and the patient should be warned against driving or operating 

machinery. Since antihistamines interfere with skin tests for allergy, they should be stopped 

at least one week before conducting a skin test. Allergic reactions of limited duration and 

with mild symptoms, such as urticaria or allergic rhinitis, usually require no treatment. 

If on the other hand, symptoms become persistent, antihistamines constitute the mainstay of 

treatment. However, oral corticosteroids may be required for a few days in an acute attack of 

urticaria or for severe skin reactions. Oral corticosteroids are also used to relieve severe 

exacerbations in chronic urticaria, but long-term use should be avoided. 

Adrenaline (Epinephrine)* (Refer Page No. ----) 

Indications; Severe anaphylactic reaction; severe angioedema; cardiac arrest; hemostatic 

agent. 

Dosage form; Pen device; Injection 1 ml ampoule (1 mg/ml) 

Dose; Intramuscular injection; Anaphylaxis: preferable site is the midpoint in anterior thigh 

[1:1000 solutions]. This route should be used by specialists only with extreme care. 

Administration through endotracheal tube is mentioned for bronchoconstriction. Slow 

intravenous injection; When there is doubt regarding adequacy of circulation and absorption 

from the intramuscular site; slow intravenous injection of 1:10000 (1 mg/10 ml) solution be 

injected in severely ill patients only. 

Contraindications; Narrow angle glaucoma, organic brain damage, cardiac dilation, 

coronary insufficiency. 

Precautions; Hyperthyroidism, hypertension, diabetes mellitus, heart disease, arrhythmias, 

cerebrovascular disease; second stage of labour; elderly; interactions(Appendix 9c); 

pregnancy (Appendix 101c); lactation (Appendix 10b). 

Adverse effects;Tachycardia and arrhythmias, hypertension, tremor, anxiety, sweating, 

nausea, vomiting, weakness, hyperglycaemia, dizziness, pulmonary oedema have all been 

reported, headache common. 

Storage;Store protected from light preferably in containers filled with nitrogen. 

Cetirizine* 

Indications; Allergic rhinitis, chronic urticaria, and other allergic disorders. 

Dosage forms; Tablets- 5mg, 10 mg; Syrup- 5 mg/5ml; Drops- 10 mg / ml. 

Dose; Adult— 10 mg once daily or 5 mg twice daily; Child— 2.5-5.0 mg once daily 

Contraindications; Hypersensitivity to Cetirizine hydrochloride 

Precautions; Alcohol and other CNS depressants should be avoided due to risk of additive 

CNS depression. 

Adverse effects; Headache, drowsiness, tiredness, diarrhoea.



 

 

Chlorpheniramine* 

Indications;Symptomatic relief of allergy, allergic rhinitis (hay fever); conjunctivitis; 

urticaria; insect stings and pruritus of allergic origin; adjunct in the emergency treatment of 

anaphylactic shock and severe angioedema. 

Dosage forms; Tablets- 2, 4 and 6 mg; Injections- 10 mg/10 ml, Capsule- 8 mg; Syrup- 10 

mg/50 ml, 100 mg/100 ml. 

Dose;Oral: Adult —Allergic reactions: 4mg every 4 to 6 h (max. 24 mg daily). Child — 1 

to 2 years: 1 mg twice daily, Age 2 to 5 years: 1 mg every 4 to 6 h (max. 12 mg daily), Age 6 

to 12 years: 2 mg every 4 to 6 h (max. 12 mg daily). Intramuscular or intravenous 

injection; Adult —Allergic reactions: 10 to 20 mg, repeated if required (max. 40 mg in 24 

h). Subcutaneous injection; Child — Allergic reactions; 87.5 μg/kg, repeated if necessary 

up to 4 times daily. Intravenous injection (over 1 min); Adult — Anaphylaxis (adjunct): 10 

to 20 mg, Child — Anaphylaxis (adjunct) - under 1 year: 250 μg/kg.1 to 5 years: 2.5 to 5 mg, 

6 to 12 years: 5 to 10 mg. 

Contraindications; Prostatic enlargement, urinary retention; ileus or pyloroduodenal 

obstruction; asthma; child under 1 year; hypersensitivity, narrow angle glaucoma, pregnancy 

(Appendix 10c), lactation (Appendix 10b). 

Precautions; Performing works requiring utmost alertness such as vehicle driving, operating 

machines, etc., within 24 h of taking the drug should be avoided. Lactation (Appendix 10b); 

renal and hepatic impairment (Appendix 10a); epilepsy; interactions (Appendix 9a); atropic 

gastritis, elderly. 

Adverse effects;Drowsiness (rarely, paradoxical stimulation with high doses, or in children 

or elderly), hypotension, headache, palpitations, psychomotor impairment, urinary retention, 

dry mouth, blurred vision, gastrointestinal disturbances, liver dysfunction, blood disorders, 

also rash and photosensitivity reactions, hypersensitivity reactions (including bronchospasm, 

angioedema, anaphylaxis), sweating and tremor, injections may be irritant, flatulence, 

diarrhoea. 

Cinnarizine 

Indications; Motion sickness, nausea, vomiting, vertigo and tinnitus associated with Meniere 

disease and other middle ear disorders, as a nootropic drug, adjunct therapy for symptoms of 

peripheral arterial disease. 

Dosage form; Tablets- 25 and 75 mg Plain and 75 mg SR. 

Dose; Oral; Motion sickness; Adult — 30 mg 2 h before travel and 15 mg every 8 hr during 

travel, if needed. Vertigo; Adult — 30 mg thrice daily, Child — 5 to 12 year: half of adult 

dose. Peripheral circulatory disorders; Adult — 75 mg tablets three times daily. 

Contraindications; Hypersensitivity, Parkinson’s disease, children below 5 years. 

Precautions; Hypotension, patients should not drive or operate machinery, pregnancy 

(Appendix 10c), lactation, elderly, children and neonates, interactions (Appendix 9c). 

Adverse effects; Drowsiness, rarely skin and hypersensitivity reactions, dry mouth, 



 

 

extrapyramidal symptoms sometimes associated with severe depression, muscular weakness, 

headache, euphoria, GI upsets, blurred vision, urinary difficulty or retention, constipation 

andincreased gastric reflux, fatigue, hypolipidaemic effect. 

Dexamethasone* (Refer Page No. -----) 

Indications;Adjunct in the emergency treatment ofanaphylaxis; short-term suppression of 

inflammation in allergic disorders; adrenocortical insufficiency, ocular inflammation, 

autoimmune disorders, rheumatic disorder, cerebral oedema, unresponsive shock, bacterial 

meningitis along with antibiotics. 

Dosage forms; Tablets- 0.5 mg; Injection- 2 ml vial (4 mg/ml); Cream- 5g and 15 g (0.1% 

w/w). 

Dose;Oral: Adult — 0.5 to 10 mg daily in divided doses, repeat if necessary, Child — 0.02 

to 0.3 mg/kg in three or four divided doses daily, Intravenous injection 4 to 10 mg every 6 h. 

Contraindications;Untreated systemic infection (unless condition life-threatening); 

administration of live virus vaccines; renal failure, diabetes mellitus, psychosis, osteoporosis, 

pregnancy (Appendix 10c), CHF, tuberculosis, fungal infections of the eye. 

Precautions; Increased susceptibility to and severity of infection; activation or exacerbation 

of tuberculosis, amoebiasis, strongyloidiasis; risk of severe chickenpox in non-immune 

patient (varicella-zoster immunoglobulin required if exposed to chickenpox); avoid exposure 

to measles (normal immunoglobulin possibly required if exposed);diabetes mellitus; peptic 

ulcer; hypertension; precautions relating to long-term use of corticosteroids; glaucoma, 

epilepsy; drug should not be abruptly withdrawn; interactions (Appendix 9c), lactation 

(Appendix 10b). 

Adverse effects; Nausea, dyspepsia, malaise, hiccups, hypersensitivity reactions including 

anaphylaxis, perineal irritation after intravenous administration,  adverse effects associated 

with long-term corticosteroid treatment, hyperglycaemia, abdominal distension, angioedema, 

bradycardia, acne, erythema, Cushing’s syndrome, oropharangeal candidiasis, hypothalamic 

pituitary adrenal axis suppression. 

Fexofenadine 

Indications; Allergic rhinitis, urticaria. 

Dosage forms; Tablets 30, 60, 120 and 180 mg; Syrup 30 mg/5 ml. 

Dose; Oral: Allergic rhinitis;Adult—120 mg once daily, Child (6 to 11year) — 30 mg 

twice daily. Urticaria and skin allergy;Adult—180 mg once daily, Child — 6 month to 2 

years: 15 mg twice daily,  > 2 years: 30 mg twice daily. 

Contraindications; Hypersensitivity. 

Precautions; Bradycardia, hypokalemia, pre-existing long QT interval, renal impairment, 

pregnancy (Appendix 10c),lactation, interactions (Appendices 9a, 9c). H 

Adverse effects; Dizziness, stomach discomfort, pain in extremity, back pain, vomiting, 

diarrhoea, upper respiratory tract infection, headache, dysmenorrhoea. 



 

 

Hydrocortisone (Cortisol)* (Refer Page No. ----, --- and --- and -----) 

Indications; Adjunct in the emergency treatment ofanaphylaxis; inflammatory skin 

conditions; inflammatory bowel disease; adrenocortical insufficiency; As acetate: 

rheumatology, neurology, episcleritis, sinusitis; Addison’s disease, Simmond’s disease, 

tuberculous meningitis;perineal trauma, joint inflammation, subaortic dermatitis. 

Dosage form(s); Tablets- 5, 10, 20 and 100 mg, Cream- 10g (1% w/w), Ointment- 1%, 

2.5% w/w Injection- 100, 200 and 400 mg/vial, (25 mg/5 ml). 

Dose; Intramuscular injection or slow intravenous injection or intravenous infusion;Adult —

100mg to 500mg, 3 to 4 times in 24 h or as required. Child — Upto 1 year: 25 mg; 1 to 5 

years: 50 mg. 

Contraindications; Not relevant to emergency use but for contra-indications relating to 

long-term use; ulcers. 

Precautions; Not relevant to emergency use but for precautions relating to long-term use, 

interactions (Appendix 9d), lactation (Appendix 10b), pregnancy (Appendix 10c). 

Adverse effects; Adverse effects associated with long-term corticosteroid treatment, 

opportunistic infections. 

Levocetirizine 

Indications; Allergic rhinitis, chronic urticaria. 

Dosage Forms; Tablets- 5 mg; Syrup- 2.5 mg/5 ml. 

Dose; Oral:Rhinitis, chronic urticaria: Adult & children >12 years— 5 mg once daily in 

the evening; Children (6 to 12 yrs): 2.5 mg once daily; Children (6 months to 5 years) — 

1.25 mg once daily. 

Contraindications;Hypersensitivity, end-stage renal disease with creatinine clearance <10 

ml/min. Not recommended for lactating mothers or children below6 months. 

Precautions;May impair the ability to drive or operate machinery, concurrent use of alcohol 

or CNS depressant drugs should be avoided, pregnancy (Appendix 10c), elderly, interactions 

(Appendix 9c). 

Adverse effects;Somnolence, fatigue, dry mouth, nasopharyngitis have been reported in 

adults. Fever, cough, epistaxis and diarrhoea may occur in children<12 years. 

Noradrenaline 

Indications; Acute hypotension, adjunct in cardiacarrest, upper gastrointestinal 

haemorrhage. 

Dosage form(s); Injections- Vials (4mg/ml, 4mg/2ml and2 mg/2 ml) 

Dose; Parenteral: intravenous:Acute hypotension; Adult — 8 to 12 μg/minute, up to 8 to 30 

μg/ minute in refractory shock. Infused using a solution of 4 μg/ml in glucose 5%, or sodium 

chloride 0.9% and glucose 5% at arate of 2 to 3 ml/minute. Adjust according to blood 

pressure response. Average maintenance dose: 0.5 to 1 ml/minute (2 to 4 μg/min). Infuse via 

a central venous catheter or into a large vein. Child — Administer at a rate of 2 μg/min. 

Alternatively, 2μg/m2/min. Adjust rate according to BP response and perfusion. Elderly — 



 

 

Initial dose should be at low end of dose range. 

Upper gastrointestinal haemorrhage; Adult—8 mg in 250 ml of 0.9% sodium chloride 

injection via intraperitoneal route Alternatively, instill 8 mg in 100 ml of 0.9% sodium 

chloride solution through a nasogastric tube every hr for 6 to 8 h, then every 2 h for 4 to 6 h. 

Withdraw drug gradually. Reconstitution Dilute with 5% glucose injection, with or without 

sodium chloride; dilution with sodium chloride injection alone is not recommended. 

Contraindications; Hypertension, pregnancy (Appendix10c), patients with peripheral or 

mesenteric vascular thrombosis unless necessary as a life-saving procedure. During 

cyclopropane and halothane anaesthesia, noradrenaline is considered contraindicated because 

of the risk of producing ventricular tachycardia or fibrillation. 

Precautions; Monitor BP frequently during infusion; Use large vein for infusion to avoid 

skin necrosis, interactions (Appendix 9c). 

Adverse effects; Elevation of blood pressure, bradycardia, peripheral ischemia, arrhythmias, 

anxiety, transient headache, respiratory difficulty, extravasation necrosis at injection site. 

Pheniramine* 

Indications; Symptomatic relief of allergy; allergic rhinitis; urticaria. 

Dosage forms; Tablets- 25 and 50 mg; Injection- 2 ml ampoule (22.75 mg/ml); Syrup- 15 

mg/ml. 

Dose; Oral; Adult — 25 mg, 2 to 3 times a day or 50 mg twice daily. Intramuscular 

injection;Adult — 1 to 2 ml twice a day. Child —6 months to 3 years: 0.4 to 1 ml once or 

twice daily, Over 4 years: 0.8 to 2 ml once or twice daily. 

Contraindications; Epilepsy; pregnancy (Appendix 10c);acute asthma; acute porphyria; 

symptomatic prostatic hypertrophy; neonates and premature infants. 

Precautions; Glaucoma; driving or operating machinery; asthma or severe cardiovascular 

disease, pregnancy (Appendix 10c), lactation. 

Adverse effects; Drug abuse, CNS depression, dry mouth, blurred vision, dizziness, 

excitation in children. 

Prednisolone* (Refer Page No. ----, ---- and -----) 

Indications — Short-term as well as long-term suppression of inflammation in allergic 

disorders; malignant disease; Autoimmune disease, bronchial asthma. 

Dosage form(s); Tablets- 5, 10, 20, 30 and 40 mg; Syrup- 1 mg/ml and 3mg/ml; Eye 

drops- 1%w/v; Injection- 2 ml vial (40 mg/ml). 

Dose — Oral;Adult and Child — Initially up to 10 to 20 mg daily in divided doses (severe 

diseases up to 60 mg), preferably after breakfast. Intramuscular injection;Adult and Child 

—25 mg to 100 mg once or twice weekly. 

Contraindications — Untreated systemic infection; administration of live virus vaccines; 

hypersensitivity. 

Precautions — Increased susceptibility to and severity of infection; activation or 

exacerbation of tuberculosis, amoebiasis, strongyloidiasis; risk of severe chickenpox in non-



 

 

immune patient (varicella-zoster immunoglobulin required if exposed to chickenpox); avoid 

exposure to measles (normal immunoglobulin possibly required if exposed); diabetes 

mellitus; peptic ulcer; hypertension;further precautions relating to long-term use of 

corticosteroids; myasthenia gravis, congestive heartfailure, renal insufficiency, pregnancy 

(Appendix 10c), osteoporosis, glaucoma, psychological disorders,diverticulitis, interactions 

(Appendices 9c, 9d), lactation (Appendix 10b), hepatic impairment (Appendix 10a). 

Adverse effects — Nausea, dyspepsia, malaise, hiccups; hypersensitivity reactions including 

anaphylaxis; supraclavicular lump, fragile skin. 
 

Anti-allergics for Opthalmic and Nasal Use 

Azelastine Hydrochloride  

Indications; Treatment and prevention of the symptoms of seasonal allergic conjunctivitis 

and non-seasonal (perennial) allergic conjunctivitis (eye drops); treatment of symptoms of 

seasonal allergic rhinitis, such as runny nose, sneezing, and nasal itching (nasal spray). 

Dose; EYE DROPS 0.5MG/5ML, 0.05 % (0.50 mg/ml)  Nasal spray 0.1% w/v dose per 

actuation (0.14 ml)  

Precautions; Not suitable for treatment of common cold or flu. 

Adverseeffects: Irritation of nasal mucosa (e.g. stinging, itching, sneezing, epistaxis) and 

eyes (e.g. burning, pain), conjunctivitis, Dry mouth, rarely, nausea. Fatigue,  Headache, bitter 

taste, Somnolence. 

Olapatadinehydrochloride ophthalmic solution 0.2%  

Indications; ocular itching associated with allergic conjunctivitis. 

Contraindications; hypersensitivity 

Precautions; For topical ocular use only. Not for injection or oral use. Patients should not 

wear a contact lens if their eye is red. 

Adverseeffects; Headache, Dry eye, eyelid margin crusting, Dysguesia. 
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4. Anti-Alzheimer and Anti-Parkinsonism Drugs 

4.1  Anti-Alzheimer Drugs 

Alzheimer’s disease is a slowly progressive neurodegenerative disorder characterized  by loss 

of neurons and synapses in cerebral cortex and certain sub cortical regions. The disease 

mainly affects the older population and is the most common cause of dementia (early stage). 

Advancing age is one of the predominant risk factors for Alzheimer’s  disease.  As the 

disease advances behavioural changes such as confusion, irritability and aggression, mood 

swings, language breakdown, long term loss of memory etc. appear. 

Drug therapy is mainly symptomatic and palliative in nature. Following drugs are used for 

the treatment of Alzheimer’s disease: 

Donepezil 

Schedule H 

Indications; For the treatment of mild to moderate Alzheimer’s disease. 

Dosage form;Tablets5 and 10 mg Plain. 

Dose; Oral: Adult — Initially 5 mg daily in the evening. If necessary increase up to 10 mg 

once daily after 4 to 6 weeks. Maximum dose : 10 mg daily. 

Contraindications; Hypersensitivity, severe hepatic and renal impairment, pregnancy 

(Appendix 10c), lactation, not recommended for children. 

Precautions; Mechanical intestinal obstruction or peritonitis, recent intestinal or bladder 

surgery, bronchial  asthma or COPD, arrhythmias, bradycardia, recent MI and hypotension, 

vagotonia,  epilepsy, hyperthyroidism, parkinsonism, moderate renal or hepatic impairment 

or peptic ulcer, sick sinus syndrome. 

Adverse effects; Nausea, vomiting, diarrhoea, fatigue, insomnia,  muscle cramps, 

bradycardia, convulsions, gastrointestinal, haemorrhage, hepatitis, urinary incontinence, 

influenza, pruritus, increased liver transaminases. 

Galantamine  Schedule H 

Indications; To treat the symptoms of mild to moderate Alzheimer’s disease, Dementia 

syndrome. 

Dosage form; Tablets4 mg, 8 mg and 12 mg;Capsules ER 8, 16 and 24 mg;Oral Solution4 

mg/ml. 

Dosage;  Oral with meals 

For Alzheimer’s disease  :  4 mg twice daily. 

For Dementia Syndrome  :  8 to 12 mg twice daily. 

Extended Release Capsule  : 16 to 24 mg once daily. 

Oral Solution  :  Initially 4 mg twice daily, Maximum 12 mg twice daily (24 mg/day) and in 

hepatic/renal impairment (max. dose:16 mg/day). 

Contraindications; Hypersensitivity to galantamine, severe kidney and liver problems, 

pregnancy (Appendix 10c), lactating mothers, children.



 

 

Precautions; Patients with asthma or lung disease, epilepsy, stomach ulcer, take plenty of 

fluids during treatment. 

Adverse effects; Diarrhoea, nausea, anorexia and weight loss, chest pain or shortness of 

breath. 

Memantine 

Indications; Treatment of moderate to severe dementia of Alzheimer’s disease. 

Dosage forms; Tablets5 and 10 mg andER7, 14, 28 mg; Capsules 10 mg; 

Dose; 5 mg once daily; (max. dose upto 20 mg/day). 

Contraindications; Hypersensitivity to Memantine. 

Precautions; Seizure, rise in urine pH results in increased plasma levels, pregnancy 

(Appendix 10c), lactation, (appendix 10b) children. 

Adverse effects; Fatigue, pain, hypertension, dizziness, headache, constipation, vomiting, 

back pain, confusion, somnolence, hallucination, coughing, dyspnea, insomnia, urinary tract  

infections,  anxiety,  peripheral oedema, arthralgia. 

Rivastigmine 

Schedule H 

 

Indications; Moderate to severe dementia. 

Dosage form(s);Tablets3 and 4.5 mg;Capsules1.5, 3, 4.5 and 6.0 mg. 

Transdermal patches containing 9 mg in 5cm2, 18 mg in 10cm2, 27 mg in 15 cm2 and 36 

mg in 20 cm2 

Dose; Adult—Initially 1.5 mg twice daily; (max. dose 6 mg twice daily) . 

Contraindications; Hypersensitivity to carbamate derivatives and severe hepatic 

impairment, children, lactation. 

Precautions; Renal or hepatic impairment, (Appendix 10d and appendix 10a) acid peptic 

disease, pregnancy (Appendix 10c), asthma, sick-sinus syndrome. 

Adverse effects;  Mild peripheral cholinergic effect, nausea, vomiting, anorexia, dyspepsia, 

asthenia, abdominal pain, depression, gastrointestinal haemorrhage, weight loss, urinary 

tract infections, insomnia, hallucinations, hyper- tension, elevated LFTs. 

Smaller patch associated with fewer adverse effects. 

4.2  Anti-Parkinsonism Drugs 

The use of pharmacotherapy will depend upon the degree of incapacity of the patient and is 

generally not justified until symptoms compromise working ability and social relationships. 

The most effective form of therapy is a combination of levodopa and a peripheral 

dopadecarboxylase inhibitor, such as carbidopa .  The response to levodopa with carbidopa 

is a compromise between increased mobility and+adverse effects.  Dyskinesias may be dose 

limiting and increasingly frequent with increased duration of treatment. Treatment for 

idiopathic Parkinsonism is often initiated with a dopamine receptor agonist such as 

bromocriptine. Supplementary use of amantadine, bromocriptine or the monoamine-oxidase-



 

 

B inhibitor, selegiline can be of value either to enhance the effect of levodopa or to 

reduce‘end-of-dose’ fluctuations and ‘on-off’ effects.Anticholinergic drugs such as  biperiden 

are usually sufficient in drug-induced parkinsonism. 

Drugs Used in Essential Tremor and Related Disorders Essential Tremor 

It can be treated with â-blockers such as propranolol120 mg daily) (chapter 13.4) which may 

be of value if the tremor results in physical or social disability. 

Dystonias 

If no identifiable cause is found and the patient does not go into spontaneous remission, a 

trial of levodopa should be given to determine whether the patient has dopamine-responsive 

dystonia. If there is no response within three months, the drug should be withdrawn and small 

doses of an anticholinergic drug such as trihexyphenidyl should be given. The dosage may be 

increased gradually and up to 16 mg daily may be tolerated. In patients who fail to respond to 

either levodopa or an anticholinergic, other drugs including diazepam, baclofen, 

carbamazepine or phenothiazines may be of value. 

Biperiden 

Schedule H 

Indications;Medicine-induced extrapyramidal symptoms (but not tardive dyskinesias) and 

adjunctive treatment of parkinsonism. 

Dosage forms;Tablet2 mg;Injection1 ml ampoule (5 mg/ml). 

Dose; Oral: Adult — Medicine-induced extra-pyramidal symptoms, parkinsonism: initially 

1 mg twice daily, increased gradually to 2 mg thrice daily; usual maintenance dose 3 to 12 

mg daily in divided doses. Intramuscular injection or Slow intravenous injection: Adult — 

Medicine-induced extra-pyramidal symptoms, parkinsonism: 2.5 to 5 mg repeated as 

necessary to max. 20 mg in 24 h. 

Contraindications;  Angle-closure glaucoma; bowel obstruction;  megacolon; untreated 

urinary retention; prostatic hypertrophy; myasthenia gravis; gastrointestinal obstruction. 

Precautions; Elderly; cardiovascular disease, hepatic or renal impairment; avoid abrupt 

withdrawal; paediatric use; pregnancy (Appendix 10c); lactation. (Appendix 10b) May 

impair ability to perform skilled tasks, for exampleoperating machinery, driving. 

Adverse effects; Drowsiness, dry mouth, constipation, blurred  vision;  hesitancy of  

micturition,  dizziness, tachycardia, arrhythmias; confusion, euphoria, excitement, agitation, 

hallucinations and psychiatric disturbances with high dosage, especially in the elderly and 

other susceptible patients, may require withdrawal of treatment; impaired memory, mild 

postural hypotension; urinary retention. 

Bromocriptine* 

Schedule H 

Indications; Parkinsonism. 

Dosage form; Tablets1.25, 2.5 and 5 mg. 

Dose; Oral: Adult — First week 1 to 1.25 mg at night, second week 2 to 2.5 mg at night, 



 

 

third week 2.5 mg twice daily, fourth week 2.5 mg 3 times daily, then increasing by 2.5 mg 

every 3 to 14 days according to response to a usual range of 10 to 40 mg daily. Take with 

food. Child — Under 15 years; not recommended. 

Contraindications;  Hypersensitivity to bromocriptine or other ergot alkaloids; ischaemic 

heart disease; toxaemia of pregnancy and hypertension in postpartum women or in 

puerperium.Should not be used postpartum or in puerperium in women with high blood 

pressure, coronary artery disease or symptoms (or history) of serious mental disorder; 

monitor blood pressure carefully (especially, during first few days) in postpartum women.  

Very rarely, hypertension, myocardial infarction, seizures or stroke (both sometimes 

preceded by severe headache or visual disturbances) and mental disorders have been reported 

in postpartum women given bromocriptine for lactation suppression-caution with 

antihypertensive therapy and avoid other ergot alkaloids. Discontinue immediately if 

hypertension, unremittingheadache or signs of CNS toxicity develop. 

Precautions; Specialist evaluation-monitor for pituitary enlargement,  particularly during  

pregnancy,  annual gynaecological  assessment  (postmenopausal, every 6 months), monitor 

for peptic ulceration in acromegalicpatients; contraceptive advice if appropriate (oral 

contraceptives may increase  prolactin concentration); avoid lactation for about 5 days if 

lactation prevention fails;  history of serious mental  disorders (especially, psychotic 

disorders) or cardiovascular disease or Raynaud’s syndrome; monitor for retroperitoneal 

fibrosis; porphyria; hepatic impairment (Appendix 10a); interactions (Appendices 9a, 9c, 9d). 

Hypotensive reactions may be disturbing in some patients during the first few days of 

treatment and particular care should be exercised when driving or operating machinery; 

tolerance may be reduced by alcohol. 

Adverse effects; Nausea, constipation, headache, drowsiness, nasal congestion; less 

commonly vomiting, postural hypotension, fatigue, dizziness, dyskinesia, drymouth, leg 

cramps; also, particularly with high doses, confusion, psychomotor excitation, hallucinations; 

rarely, constrictive pericarditis, pericardial effusion, pleural effusion (may necessitate 

discontinuation), retroperitoneal fibrosis reported (monitoring required), hair loss and allergic 

skin reactions; very rarely, gastrointestinal bleeding, gastric ulcer,vasospasm of fingers and 

toes particularly in patients with Raynaud’s syndrome and effects like neuroleptic malignant 

syndrome on withdrawal, increased libido and hypersexuality also reported; conjunctival 

infection. 

Levodopa + Carbidopa* 

Schedule H 

Indications; All forms of parkinsonism other thanmedicine-induced. 

Dosage form;TabletsLevodopa 100 mg + Carbidopa 10 mg; Levodopa 100 mg + Carbidopa 

25 mg; Levodopa 200 mg + Carbidopa 50 mg; Levodopa 250 mg + Carbidopa 25 mg. 

Dose; Oral: Adult — Parkinsonism: expressed in terms of levodopa, initially 100 mg (with 

carbidopa 10 mg) twice daily, increased by 100 mg (with carbidopa 10 mg) every few days 



 

 

as necessary, to a max. of 1.5g. Optimum daily dose must be determined for each patient by 

careful monitoring and be taken after meals. 

Contraindications; Concurrent use of monoamine oxidase inhibitors; undiagnosed chin 

lesion; lactation; psychosis; decompensated  endocrine; angle- closure glaucoma; confirmed 

or suspected malignant melanoma. 

Precautions; Pulmonary disease, peptic ulceration, cardiovascular disease (including 

previous myocardial infarction); diabetes mellitus, osteomalacia, open-angle glaucoma,  

history of melanoma (risk of activation), psychiatric illness (avoid, if severe); close 

monitoring of hepatic, haematological, psychiatric, cardiovascular and renal function 

required in long-term therapy; elderly—avoid rapid dose increases; warn patients to resume 

normal activities gradually; avoid abrupt withdrawal; pregnancy (toxicity in animals) 

(Appendix 10c), lactation (Appendix 10b); interactions (Appendix 9c). 

Adverse effects;  Nausea, anorexia and vomiting, particularly at the start of treatment; 

postural hypotension at the start of treatment, particularly in elderly and those receiving 

antihypertensives; excessive drowsiness and sudden onset of sleep (warn patient of these 

effects); confusion, vivid dreams, dizziness, tachycardia,  arrhythmias;  reddish dis 

colouration  of body fluids; insomnia, headache, flushing, gastrointestinal bleeding, 

peripheral neuropathy; taste disturbances, pruritus, rash,liver enzyme changes; psychiatric 

symptoms including psychosis, depression, hallucinations, delusions and neurological 

disturbances including dyskinesias may be dose-limiting; painful dystonic spasms (‘end-of-

dose’effects) and (‘on-off’ effects) after prolonged treatment (see notes above); neuroleptic 

malignant syndrome, on sudden withdrawal; rarely, hypersensitivity, dyspnoea; upper 

respiratory infection. 

Trihexyphenidyl (Benzhexol)* 

Schedule H 

Indications; All forms of parkinsonism other thanmedicine-induced, control of 

extrapyramidal disorders caused by CNS drugs. 

Dosage forms;Tablets2, 2.5 and 5 mg;Injectionvial 2 mg/ml. 

Dose; 1 mg daily, increased gradually; usual maintenance dose 5 to 15 mg daily in 3 to 4 

divided doses (max. 20 mg daily); elderly preferably lower end of range. 

Contraindications; Avoided  in  gastrointestinal obstruction and myasthenia gravis; closed 

angle glaucoma; chronic pulmonary disease; sick sinus syndrome; thyrotoxicosis; 

tachycardia. 

Precautions; Use with caution in cardiovascular disease, hypertension, psychotic disorders, 

prostatic hypertrophy, pyrexia, in those susceptible to angle-closure glaucoma and in the 

elderly. It should not be withdrawn abruptly in patients receiving long-term treatment. 

Antimuscarinics are liable to abuse. Elderly males with possible prostate hypertrophy; tardive 

dyskinesia; neuroleptic malignantsyndrome. Use with caution in renal impairment and 

hepatic impairment (Appendix 10d and 10a), lactation (Appendix 10b) and interactions 



 

 

(Appendix 9a). 

Adverse effects;  Constipation, dry mouth, nausea, vomiting, tachycardia, dizziness, 

confusion, euphoria, hallucinations, impaired memory, anxiety, restlessness, urinary 

retention, blurred vision and rash. Angle-closureglaucoma may occur very rarely, paralytic 

ileus; dilation of colon. 

5. Antiepileptic Drugs 

Treatment of epilepsy should always be started with a single antiepileptic drug (AED), and 

the choice of an antiepileptic should be made on an individual basis. Initially monotherapy 

has to be tried and only when it fails then rational polytherapy is advocated. The drug of 

choice will depend on the primary diagnosis, seizure type, efficacy of the drug and the 

patient’s tolerance to treatment. If a drug fails to control the seizuresafter it has been used 

in a maximally tolerated dose for anadequate period i.e. in case of non response second 

anti epileptic drug may be added and the first one should be gradually withdrawn. In 

case of seizure recurrence/ non response, appropriately selected second drug should be 

added. Initial dose of the drug of choice is to be determined on the basis of the age of the 

patient and body weight in case of children. Dose should be increased gradually until an 

effective response is obtained or adverse effects are observed. One has to be careful in drugs 

with linear dose response curve like in case of phenytoin, during the dose adjustment. 

Therapeutic drug monitoring is helpful for better management in case of suspected toxicity 

and in cases of poor responses especially in patients with polytherapy. In the later situation a 

trough level has to be obtained. 

Discontinuation 

Treatment is continued for a variable duration depending on the primary condition. In 

a usual case scenario treatment duration is for two years (in case of resolved non-

calcified neurocysticercosis duration may be 6 months but may be prolonged duration 

in cases of Juvenile Myoclonic Epilepsy (JME) and also in persons with severe 

neurological damage) The antiepileptic drugs should be gradually tapered over 2-3 month 

not abruptly discontinued. 

In patients on polytherapy, only one drug should be tapered at a time.  Some patients may 

relapse once treatment is withdrawn and may have to be re-started on antiepileptic drugs 

which may have to be continued for a prolonged duration. It may be justified to continue 

treatment indefinitely, particularly when the patient’s livelihood or lifestyle can be 

endangered by recurrence of a seizure.  

Pregnancy and Lactation 

If a lady on antiepileptic treatment becomes pregnant; 

a. Do not suddenly withdraw the drug as may have serious consequences for mother and 

fetus. 

b. There may a need to change to a antepileptic drugs with a better safety profile (less 

teratogenic)  



 

 

 Antiepileptic drugs can be continued  during  lactation (see  also, Appendix 10b). 

Valproate is not advised for use in pregnancy. 

Carbamazepine*      *(for other indication refer Page No. -----) 

Schedule H 

Indications; Focal seizures, generalised tonic – clonic seizures, prophylaxis of bipolar 

disorde , trigeminal and other neuralgias; neuropathies 

Dosage forms; Tablets - 100, 200 and 400 mg plain; 100 mg DT; 200, 300 and 400 mg CR 

and SR; Syrup- 100 ml (100 mg/5 ml). 

Dose; Oral:Adult — Dose is dependent on the severity of the disease and tolerability of 

drugs.Usually elderly require low dose. Starting dose 100-200 mg BID; maintenance dose 

200–400 mg BID; maximum dose 2000 mg/day in divided doses. Child — Starting dose 5 -

10 mg/kg/day, increase at weekly intervals; maximum dose 35mg/kg/day 

Contraindication; Atrioventricular conduction abnormalities;  history  of  bone-marrow  

depression; acute porphyria. 

Precautions; Hepatic impairment (Appendix 10a); renal impairment (Appendix 10b); 

cardiac disease (see alsoContraindications); skin reactions (see Adverse effects); history of 

blood disorders (blood counts before and during treatment); glaucoma; lactation (Appendix 

10b); avoid sudden withdrawal; interactions (Appendices 9b, 9c, 9d); pregnancy (Appendix 

10c).  Pre-treatment screening for HLAB* 1502 allele to rule out risk of Steven Johnson  

syndrome in presence of this allele. Patients or their caretakers should be told how to 

recognise signs of blood, liver or skin disorders and advised to seek immediate medical 

attention if symptoms such as fever, sore throat, rash, mouth ulcers, bruising or bleeding 

develop. Leukopenia which is severe, progressive and associated with clinical symptoms 

requires withdrawal (if necessary, under cover of suitable alternative). May impair ability to 

perform skilled tasks, for example, operating machinery, driving; see also notes above. 

Adverse effects; drowsiness,  ataxia, blurred vision and diplopia nausea and vomiting, 

anorexia, abdominal pain, dry mouth, rash, leukopenia and other blood disorders (including 

thrombocytopenia, agranulocytosis and aplastic anaemia), cholestatic jaundice, hepatitis, 

acute renal failure, Stevens–Johnson syndrome (erythema multiforme), toxic epidermal 

necrolysis, thromboembolism, arthralgia, proteinuria, lymph node enlargement, arrhythmias, 

heart block and heart failure, dyskinesia, paraesthesia, depression, impotence, male infertility, 

gynaecomastia, galactorrhoea, aggression, activation of psychosis, photosensitivity, 

pulmonary hypersensitivity, hyponatraemia, oedema, disturbances of bone metabolism with 

osteomalacia also reported, confusion and agitation in elderly. 

Clobazam 

 Schedule H 

Indications; Add-on for refractory partial, complex and generalised seizures; add-on in 

West syndrome, LGS, myoclonic epilepsy, absence seizures, to cover short period of 

increased seizure susceptibility after addition of new AED; catamenial epilepsy; intermittent 



 

 

prophylaxis in febrile seizures; anxiety (short term use). 

Dosage form; Tablets- 5, 10 and 20 mg. 

Dose; Adult - 20-30 mg as a single dose at night or in two divided doses, slowly increased to 

maximum dose of 60 mg per day as tolerated. Child — Children (3-12 years): Initial dose is 

125 ug/kg twice daily , incresaed every 5 days to a maintenance dose of 250ug/kg twice 

daily.Maximum dose: 500ug/kg twice daily; for < 30 kg- tolerated upto 20 mg l day and for 

>30 kg- tolerated upto 40 mg/day 

Precautions; Hypersentivity, history of drug dependence, myasthenia, pregnancy (Appendix 

10c), lactation, serious liver damage, sleep apnea syndrome, Interactions (Appendix 9c). 

Adverse effects; Sedation (most common), dizziness, hyperactivity, behavioural problem, 

irritability, drooling, weight gain, sleep disturbance, blurring, diplopia, muscle fatigue and 

weakness. 

Clonazepam (Refer Page No. -----) 

Schedule  H 

Indications; Myoclonic seizures and subcortical myoclonus; generalised seizures, adjuvant 

treatment of refractory epilepsy, panic disorder. 

Dosage form; Tablets- 0.25, 0.5, 1 and 2 mg (Plain); 0.5 mg DT. 

Dose; Adult— 0.5 to 5 mg thrice daily, initial dose should not exceed 1.5 mg/day, slow 

titration is recommended Maintenance dose 4-8 mg daily, Maximum dose 20 mg daily. 

Infants and child — Initial dose 0.01-0.03 mg/ kg/day (not to exceed 0.05 mg/kg/day) given 

in 2-3 divided doses. Maintenance dose is 0.1- 0.2 mg/kg/day in 3 divided doses. 

Contraindications; Hypersensitivity to benzodiazepines, acute pulmonary insufficiency, 

acute narrow angle glaucoma, coma, current alcohol abuse, current drug abuse, respiratory 

depression. 

Precautions; Neonates, chronic pulmonary insufficiency, hepatic and  renal dysfunction, 

porphyria, elderly, pregnancy (Appendix 10c), lactation (Appendix 10b), interactions 

(Appendix 9a, 9c). Avoid sudden withdrawal. 

Adverse effects; Sedation, ataxia, hyperactivity, irritabilty, bronchial hypersecretion, 

hypersalivation, abnormal eye movement, ocassional exacerbation of tonic seizures, blood 

dyscrasias (leucopenia as rare idiosyncratic reaction). 

Diazepam* (Refer Page No. --- and -----) 

Schedule H1 

Indications; Status epilepticus; febrile convulsions; seizures associated with poisoning and 

medicine withdrawal; adjunct in acute alcohol withdrawal; premedication; anxiety 

disorders; psychosomatic behaviour disorder; spasticity, acute muscle spasm, tetanus, 

anxiety, insomnia associated with anxiety, acute drug-induced dystonic reactions. 

Dosage forms;  Tablets - 2, 5 and 10 mg Plain; 0.5 mg, 1mg, 2 mg DT; Capsule – 10 mg; 

Suspension- 2 mg/ml; Injection- 2 ml ampoule (5 mg/ml).



 

 

Dose; Intravenous injection:Adult — Treatment of status epilepticus and convulsions due 

to poisoning: 10 mg at the rate of 1 ml/min (5 mg), repeated if necessary after 10 min. Child 

— Under 12 years: 300 to 400 µg/kg, repeated after 10 minutes if necessary. 

Contraindications; Respiratory depression; acute pulmonary insufficiency; sleep apnoea; 

severe hepatic impairment; myasthenia gravis; narrow angle glaucoma; hypersensitivity to 

benzodiazepine, chronic psychosis, compromised airway, hyperkinesis, untreated open angle 

glaucoma, CNS depression. 

Precautions; Respiratory disease, muscle weakness, history of alcohol or drug abuse, 

marked personality disorder; pregnancy (Appendix 10c); lactation (Appendix10b); reduce 

dose in elderly or debilitated patients and in hepatic impairment (avoid if severe, Appendix 

10a), renal impairment; avoid injections containing benzyl alcohol in neonates ; avoid 

prolonged use and abrupt withdrawal; when given intravenously, facilities for reversing 

respiratory depression with mechanical ventilation must be at hand; porphyria; interactions 

(Appendices 10a, 10c); blood count test on prolonged treatment. Intravenous infusion of 

diazepam is potentially hazardous (especially, if prolonged), mandating close and constant 

observation and best carried out in a speciality centre with intensive care facilities. Prolonged 

intravenous infusion may lead to accumulation and delay recovery. May impair ability to 

perform skilled tasks, for example, operating machinery, driving; see also notes above. 

Adverse effects; Drowsiness and light headedness; confusion and ataxia (especially, in the 

elderly), amnesia, dependence, paradoxical increase in aggression, muscle weakness, 

occasionally headache, vertigo, salivation changes, gastrointestinal disturbances, skin 

reactions,  visual  disturbances, dysarthria,  tremors, incontinence, urinary retention,  blood 

disorders and jaundice, hypotension and apnoea, pain and thrombophlebitis (with 

injection),  increased appetite, weight gain. 

Fosphenytoin 

 Schedule H 

Indications; Status epilepticus, Prophylaxis and treatment of seizures associated with 

neurosurgery or head injury. 

Dosage form; Injection- 2 ml vial (75 mg/ml). 

Dose; Adult — 15 mg/kg i.v. infusion at the rate of 100 to 150 mg/min. Child — Parenteral: 

Loading dose fosphenytoin equivalent 15-20mg/kg in status epilepticus & repeat loading 

dose upto max 30 mg/kg. Dilute in normal saline and infusion at 3 mg/kg/min, ceiling dose: 

150 mg/min Maintenance dose is 4-6 mg/kg/day. Maximum dose is 8 mg/kg/day in 1-2 

divided doses. Ceiling dose: 300mg/day 

Contraindications ; Acute porphyria, Second/third degree heart block, SA block, sinus 

bradycardia, Stokes-Adams syndrome, severe cutaneous reaction, hepatotoxicity, 

hypersensitivity. 

Precautions; Uremia, hypoalbuminemia, interactions (Appendices 10b, 10c); pregnancy 

(Appendix 10c), heart failure, hypotension.



 

 

Adverse effects; Cardiovascular collapse and/or central nervous system depression, 

nystagmus, dizziness, pruritus, paresthesia, headache, somnolence, ataxia, hypotension. 

NOTE: Dose equivalence & conversion (PE)- Fosphenytoin sodium 1.5mg ~ 1mg Phenytoin 

sodium 

Gabapentin 

 Schedule H 

Indications; Add-on drug in resistant partial seizures with or without secondary  

generalisation, post-herpetic neuralgia, peripheral neuropathic pain. 

Dosage forms; Tablets – 300, 600 and 800 mg, Capsule- 100, 300 and 400 mg. 

Dose; Oral:Child - 10-15 mg/kg/day initial dose, titrate upward over 3 days to usual 

maintenance dose: 40mg/kg/day (in 3 divided doses), Ceiling dose: 600 mg thrice daily 

Contraindications; Pregnancy (Appendix 10c), Hypersensitivity. 

Adverse effects; Somnolence, dizziness, fatigue, nystagmus, behavioral changes (<10%) 

include aggression, hyperactivity, tantrum, euphoria, weight gain, increased risk of severe 

respiratory depression even without opioid medications. 

Lamotrigine 

 Schedule H 

Indications; Focal seizures, generalised seizures (generalised tonic-clonic, absence), tonic 

seizures, atonic seizures, Lennox-Gastaut syndrome and bipolar disorder. 

Dosage form; Tablets- 25, 50 and 100 mg Plain; 5, 50, 100, 150 and 200 mg DT; 50 mg, 

100 mg, 150 mg and 200 mg ER. 

Dose; Oral:Adult and Child Over 12 years: 25 mg once daily for 2 weeks followed by 50 

mg once daily for 2 weeks; increase by 50 to 100 mg every 1 to 2 weeks to maintenance dose 

of 100 to 200 mg daily. Child — Monotherapy: inital dose is 0.3 mg/kg/day for 2 weeks, 

then 0.6mg/kg/day for 2 weeks, then at 5 weeks increase by 0.6 mg/kg q1-2 weeks to 

maintenance dose of 4-8 mg/kg/day.Not to exceed 300 mg/day. 

With valproic acid: Initial dose - 0.15 mg/kg/day with increments every 1-2 weeks to a 

maximum dose of 1 to 5 mg/kg/day in single/two divided doses.Not to exceed 200 mg/day. 

With enzyme inducer: Initial dose - 0.6 mg/kg/day with increments every 1-2 weeks to a 

maximum dose of 5 to 15 mg/kg/day once or twice daily. Not to exceed 400 mg/day. 

NOTE:Treatment cessation- Avoid abrupt withdrawal unless serious skin reaction occurs. 

Taper off over 2 weeks or longer. 

Contraindications; Child (less than 12 years) Hypersensitivity; severe hepatic and renal 

impairment; juvenile myoclonic epilepsy.  

Caution; Myoclonic seizures may be exacerbated. Parkinson’s disease may get exacerbated 

Precautions ; Monitoring of liver and renal function; abrupt withdrawal to be avoided; 

pregnancy (Appendix10c) and lactation (Appendix 10b); avoid in patients who need to 

undertake task requiring mental alertness; patientstaking sodium valproate. 

Adverse effects; Skin eruptions, nausea, vomiting, headache, Steven Johnson syndrome/ 



 

 

toxic epidermal necrolysis (more in children taking valproate/with rapid titration), 

hepatotoxicity, leucopenia, thrombocytopenia, confusion, hallucination, aggression, agitation, 

arthralgia, sleep disorders, tremor. 

Levetiracetam 

 Schedule H 

Indications; Good effect on difficult-to-treat idiopathic focal epilepsies of childhood 

including variations, such as continuous spike and wave during sleep or Landau–Kleffner 

syndrome (LKS), photosensitivity and myoclonus—generalised epilepsy with photosensitivity, 

idiopathic epilepsy — control of GTCS and Myoclonic, treatment of postanoxic and post-

encephalitic myoclonic epilepsy; epileptic encephalopathies- LGS, West Syndrome; severe 

myoclonic epilepsy, absence seizure; rolandic epilepsy. 

Dosage forms; Tablets- 250, 500 and 750 mg, Syrup- 100 mg/ ml; Injection- 5 ml ampoule 

(100 mg/ml). 

Dose; Oral:Adult—10-60 mg/kg/day; Initial dose - 10 to 20 mg/kg/day, increase by 10  

mg/kg/day  every 1  to  2  weeks  upto 40 to 60 mg/ kg/day in two divided doses. 

Intravenous injection:Dose is 10-60 mg/kg/day. Initial dose is 20 to 30 mg/kg i.v at the rate 

of 5 mg/kg/min. Child – Oral; 5-10mg/kg/day initial dose, weekly increments of 10mg/kg/ 

day, maximum of 60 mg/kg/day in 2 divided doses; ceiling dose: 3000mg/day. Intravenous - 

20-40mg/kg/loading dose in status epilepticus, diluted in 5% dextrose/normal saline/ringer 

lactate, infusion over 15 to 30 minutes Maintainance dose: same as oral 

Contraindications; Hypersensitivity, anaphylaxis, angioedema, SJS, TEN 

Precautions; Renal disease; pregnancy (Appendix 10c), Avoid in breastfeeding. 

Adverse effects;  Most frequent is somnolence, others are asthenia (dose dependent), 

headache, hair loss; vertigo, nausea, infection, behavioral changes such as hostility 

aggression, apathy, anxiety, depression, psychosis. 

Magnesium Sulphate* 

Indications; Prevention of recurrent seizures in eclampsia; prevention of seizures in pre-

eclampsia; acute nephritis in children. 

Dosage form; Injection- 500 mg/ml. 

Dose; Intravenous injection (concentration of magnesium sulphate should not exceed 

20%) Prevention of seizure occurrence in eclampsia: initially 4g over 5 to 15 min, followed 

by infusion 1g/h for at least 24 h 

after last seizure. If seizures recur, additional dose of 2g (or 4g if body weight is over 70 kg). 

Child — Parenteral: 20-100 mg/kg/dose (ceiling dose: 1g) every 4-6 hrly of magnesium 

sulphate (60mg/ml). 

Contraindications; Not to be injected parenterally in patients with heart block or myocardial 

damage. 

Precautions;  Hepatic impairment (Appendix 10a);pregnancy (Appendix 10c);renal 

impairment (Appendix 10d); in severe hypomagnesaemia administer initially via controlled 



 

 

infusion device (preferably syringe pump); monitor blood pressure, respiratory rate, urinary 

output  and for signs of overdosage (loss  of patellar reflexes, weakness, nausea, sensation of 

warmth, flushing, drowsiness, double vision and slurred speech). 

Adverse effects; Generally associated with hypermagnesaemia, nausea, vomiting, thirst, 

flushing of skin, hypotension, arrhythmias, coma, respiratory depression, drowsiness and 

confusion, loss of tendon reflexes, muscle weakness, colic and diarrhoea following oral 

administration, hypothermia, stupor. 

 

Oxcarbazepine 

 Schedule H 

Indications; Monotherapy or adjunctive therapy in the treatment of  partial seizures, 

secondary generalzedseizures. Substitution for carbamazepine can be made abruptly with an 

oxcarbamazepine-to-carbamazepine ratio of 300:200. 

Dosage forms; Tablets- 150, 300, 450, 500 and 600 mg; Suspensions- 300 mg/ 5 ml. 

Dose; Adult— Initial dose: 8 to 10 mg/kg/day, increasing by 8 to 10 mg/kg/day as tolerated 

at 3 to 7 days interval. Given in two divided doses Maximum dose is 45 mg/kg/ day.Child — 

(Not recommended below 2 years of age)Oral: Initial dose of 10-15 mg/kg/day in 2 divided 

doses, ceiling dose: 600 mg/day, maximum upto 30mg/kg/day. 

Precautions; Pregnancy (Appendix 10c); interactions (Appendix 9c), acute porphyrias, 

cardiac conduction defects, CNS abnormality, SJS, TEN, hepatic dysfunction, 

hypersensitivity reaction, heart failure, hyponatremia.  

Adverse effects; Less frequently than they do with carbamazepine (2.8% vs 6.5%), 

hyponatremia is more common but not clinically significant, rash, weight gain, alopecia, 

nausea, headache, somnolence. 

Phenobarbitone* 

 Schedule H 

Indications; Generalised tonic-clonic seizures; partial seizures; neonatal seizures; status 

epilepticus; sedative, hypnotic and pre-anaesthetic. 

Dosage forms; Tablets- 30 and 60 mg; Injections- 1 ml ampoule (200 mg/ml); Syrup- 20 

mg/5 ml. 

Dose; Slow intravenous injection;Status epilepticus: (dilute injection 1:10 with water for 

injections), Adult— 10 mg/kg at a rate of not more than 100 mg/min (up to maximum total 

dose of 1 g); Child — 10 to 20 mg/kg at a rate of not more than 30 mg/min. Oral;Adult — 

usual dose is 30-60 mg/day, max dose is 240 mg/day. 

Child — Usual maintenance dose is 3-6 mg/kg/day administered once/twice a day. 

Note: Therapeutic drug monitoring- 15-40mg/dl 

Contraindications; Porphyria, debilitated elderly, history of alcohol abuse, respiratory 

depression (avoid if severe).  

Precautions; Elderly, debilitated, children (may cause behavioural changes); impaired renal 



 

 

function or hepatic function (Appendix 10a), respiratory depression (avoid if severe); 

pregnancy (see notes above; Appendix 10c); lactation (Appendix 10b); avoid sudden 

withdrawal; interactions (Appendices 9a, 9b, 9c); habbit forming, Blood dyscrasias 

Adverse effects — Sedation, mental depression, agitation, hallucination, syncope, ataxia, 

nystagmus, allergic skin reactions including rarely, exfoliative dermatitis, toxic epidermal  

necrolysis, Stevens– Johnson  Syndrome (erythema multiforme), paradoxical excitement, 

restlessness and confusion in the elderly, irritability and hyperactivity in children, 

megaloblastic anaemia (may be treated with folic acid), osteomalacia, status epilepticus (on 

treatment withdrawal), hypotension, bradycardia, shock, laryngospasm  and  apnoea  (with  

intravenous injection), cognitive impairment, aplastic anaemia, hepatic failure, connective 

tissue disorder, hyperkinesias. 

Phenytoin* 

 Schedule H 

Indications; Generalised tonic-clonic seizures; partial seizures; status epilepticus. 

Dosage forms; Tablets 100, 150 and 200 mg Plain; 300 mg SR; Capsules 25 mg, 100 mg; 

Injections 2 ml ampoule (50 mg/ml); Suspensions 25 mg/ml. 

Dose; Oral or slow intravenous injection or infusion: Adult — Status epilepticus: (with 

regular BP and ECG monitoring) 18 mg/kg at rate not exceeding 50 mg/min as loading dose, 

maintenance dose of about 100 mg should be given thereafter at an interval of 6 to 8 h (dose 

can be reduced according to weight).Child — Status  epilepticus: 20 mg/kg at  a rate not 

exceeding 1 mg/kg/min, maintenance dose 4 to 7 mg/kg/day in 2 divided doses, max dose 

300 mg/day. 

Dose equivalence & conversion. Preparations containing phenytoin sodium are not 

bioequivalent to those containing  phenytoin base. 100 mg phenytoin sodium = 92 mg 

phenytoin base Switching is not recommended between different formulations. TDM is 

recommended. 

Contraindications; Porphyria; avoid parenteral use in sinus bradycardia, sino- atrial 

block, second and  third-degree heart  block,  Stokes–Adams syndrome; pregnancy 

(Appendix 10c). 

Precautions; Hepatic impairment (reduce dose; Appendix 10a); lactation (Appendix 10b); 

diabetes mellitus; monitor blood counts; hypotension and heart failure (caution with 

parenteral use); intravenous administration-resuscitation facilities must be available; injection 

solution is alkaline (irritant to tissues); interactions (Appendices 9a, 9b, 9c); hypersensitivity; 

osteomalacia, it worsens myoclonus and absence seizures.Patients or their caretakers should 

be told how to recognise signs  of blood or skin disorders and advised to seek immediate 

medical attention if symptoms such as sore throat, rash, mouth ulcers, bruising or bleeding 

develop. Leukopenia which is severe, progressive or associated with clinical symptoms 

requires withdrawal (if necessary, under cover of suitable alternative). May impair ability to 

perform skilled tasks, for example, operating machinery, driving; see notes above.



 

 

Adverse  effects; Gastric  intolerance,  headache, sleeplessness, agitation (during initial 

phase), sedation, hallucinations, confusion; blurred vision, ataxia, nystagmus, diplopia, 

slurred speech, cerebellar-vestibular symptoms, behavioural disorders, hyperglycaemia (may 

be signs of overdosage), gingival hyperplasia, acne, coarse facies, hirsutism, fever, 

neurological changes (peripheral neuropathy, choreiform movements, impaired cognition, 

increased  seizure  frequency), osteomalacia,  rickets associated with reduced plasma calcium 

levels), lymph node enlargement, rashes (discontinue; if mild re-introduce cautiously, but 

discontinue if recurrence); very rarely, Stevens–Johnson  syndrome  (erythema  multiforme), 

systemic lupus erythematosus, toxic epidermal necrolysis, rarely, blood disorders including 

megaloblastic anaemia (may be treated with folic acid), leukopenia, thrombocytopenia, 

agranulocytosis with or without bone marrow depression, intravenous administration-

cardiovascular and CNS  depression (particularly if administered too rapidly) with 

arrhythmias, hypotension and cardiovascular collapse, alterations in respiratory function 

(including respiratory collapse); dyskinesia;hepatitis, hepatic failure. 

Note: Overdose symptoms: Nystagmus, diplopia, slurred speech, ataxia, confusion. 

TDM: 10-20 mg/l  

In pregnancy, elderly and certain diseases where hypoalbuminemia occurs, careful 

interpretation of total plasma phenytoin conc. is needed. It is more appropriate to measure 

free plasma phenytoin concentration. 

Sodium Valproate* 

 Schedule H 

Indications; Generalised tonic-clonic seizures; partial seizures; atonic seizures; absence 

seizures; myoclonicseizures; acute mania; bipolar disorder and migraine prophylaxis. 

Dosage forms; Tablets- 125, 200, 250, 300 and 500 mg Plain; 200, 300 and 500 mg CR; 

Syrup- 200 mg/5 ml; Injection- 100 mg/vial, 5 ml ampoule (100 mg/5 ml) CR. 

Dose;  Oral:  Adult — 600 mg daily in two divided doses (preferably after food) thereafter 

increase by 200 mg at 3 days interval till desired clinical response is obtained. Child — 

Initial dose 20 mg/kg/day, maximum dose 60 mg/kg/day. 

Note: MHRA/CHM advice: Valproate medicines contraindicated in women and girls of 

childbearing potential unless conditions of pregnancy prevention programme are met. 

Therapeutic drug levels: 50-100 ug/ml 

Contraindications; Active liver disease; family history of severe hepatic dysfunction; 

pancreatitis; acute porphyria, known or suspected mitochondrial disorders (higher rate of 

acute liver failure and liver related deaths); hypersensitivity. 

Precautions; Monitor liver function before and during first 6 months of therapy (Appendix 

10a), especially in patients at most risk (children under 2 years of age, those with metabolic 

disorders, degenerative disorders, organic brain disease or multiple antiepileptic therapy); 

ensure no undue potential for bleeding before starting and before major surgery or 

anticoagulant therapy; renal impairment; pregnancy {important see notes above, (neural tube 



 

 

screening)} (Appendix 10c); lactation (see notes above; Appendix 10b); systemic lupus 

erythematosus; false-positive urine tests  for  ketones; avoid sudden withdrawal; interactions 

(Appendices 9a, 9c, 9d); hyperammonemia.  

Adverse effects; Gastrointestinal irritation, nausea, increased appetite and weight gain, 

hyperammonaemia, hyperglycinemia and hypocarnitinemia, ataxia, tremor, transient hair loss 

(regrowth may be curly), oedema, thrombocytopenia,  inhibition of platelet aggregation, 

impaired hepatic function and rarely, fatal hepatic failure (see  Precautions -withdraw  

treatment immediately if malaise, weakness, lethargy, oedema, abdominal pain, vomiting, 

anorexia, jaundice, drowsiness or loss of seizure control), sedation reported and also 

increased alertness, behavioural disturbances,  rarely, pancreatitis (measure plasma amylase 

if acute abdominal pain), extrapyramidal symptoms, leukopenia, pancytopenia, red cell 

hypoplasia, fibrinogen reduction, irregular periods, amenorrhoea,  gynaecomastia, hearing 

loss, Fanconi syndrome, dementia, toxic epidermal necrolysis, Stevens–Johnson syndrome 

(erythema multiforme), vasculitis, hirsutism and acne reported, hallucinations, abnormal gait, 

pneumonia, headache, taste perversion, polycystic ovary.  

Topiramate  

Schedule H 

Indications; Resistant partial seizures, LGS- I.S, Generalised  Tonic -Clonic  Seizures  

(GTCS),  severe myoclonic epilepsy of infancy, Migraine prophylaxis 

Dosage form; Tablets- 25, 50, 100, 200, 300 and 400 mg. 

Dose; Oral: Adult— Intial dose: 25 mg/day. Increase in increments of 25-50 mg weekly to 

maintenance dose of 200-600mg/day, Child—  1-9 mg/kg/day,  Initial dose:  0.5 to 1 

mg/kg/day (two divided doses), increase by 0.5 to 1 mg/kg/day at 1 to 2 week intervals, 

maintenance dose usually 5 to 9 mg/kg/day, max.- 400mg /day. For prophylaxis of migraine 

headache: 100 mg/day.Status epilepticus: 2-5mg/kg loading, increase by 5-10mg/kg/day to a 

maximum of 25mg/kg/day 

Precautions; Pregnancy (Appendix 10c); interactions (Appendices 9a, 9c), avoid in acute 

porphyrias, risk of metabolic acidosis, risk of nephrolithiasis, ensure adequate hydration 

Adverse effects; Anorexia, weight loss, cognitive slowing and behavior changes, difficulty 

with memory, somnolence, dizziness, ataxia, fatigue, kidney stones (1.5%) - 2 to 4 times 

higher than general population, paresthesias, liver dysfunction in 1% (transient and mild), 

metabolic acidosis, acute myopia and secondary angle closure glaucoma– mostly at start, 

oligohydrosis, hyperthermia and rash, hyperammonemia and encephalopathy with 

concomitant valproic acid use, behavioural reactions (26%)- most frequent such as 

aggressiveness, excitement, anxiety, obsessive behaviour, cognitive delay of various degree 

more in children than adults because of preexisting behavioral problems in children with drug 

resistant epilepsy.  

 



 

 

Vigabatrin 

Indications; Infantile spasms, refractory partial seizures with or without secondary 

generalisation. 

Dosage form; Tablets- 500 mg 

Dose; Adult— Initial dose is500 mg twice daily and is increased by 250-500 mg every 1-2 

weeks to a maximum of 4g/day Child — Oral: Initial dose of 50 mg/kg/day in 2 divided 

doses, may titrate upwards by 25-50 mg/kg/day every 3 days, maximum 150mg/kg/day 

(ceiling dose: 3g/day) 

Precautions; Pregnancy (Appendix 10c), Elderly, h/o behavioural problems, h/o depression, 

history of psychosis. 

Adverse effects; Most common is drowsiness. Others include neuropsychiatric 

manifestations -  depression /agitation / psychosis, behavioral problems, hyperactivity (most 

common cause for discontinuation),confusion, fatigue, insomnia, ataxia, drowsiness, weight 

gain, facial oedema, GIT upset (dose related). No effect on cognition.  Chronic toxicity—

most serious: persistent centric visual field defects in 1/3rd cases (rarely, reversible with early 

withdrawal), many patients are asymptomatic. 

Zonisamide 

 Schedule H 

Indications; Add-on in  partial seizures,  primary generalised tonic clonic seizures, 

myoclonic epilepsy, absence seizures, LGS, infantile spasms. 

Dosage forms;  Capsules 25, 50 and 100 mg; Tablets 100 mg. 

Dose; Oral: Child — Initial dose: 2 to 4 mg/kg/day divided twice daily, with increments at 

2-week intervals to 6 to 8 mg/kg/day and a possible maximum of 12 mg/kg/day(600 mg/day).  

Precautions; Pregnancy (Appendix 10c), avoid overheating and ensure adequate hydration 

esp. in children during strenuous activity or if in warm environment. (fatal cases of heat 

stroke reported in children) 

Contraindications; Sulphonamide hypersensitivity. 

NOTE: Pregnancy: Use only if clearly necessary and the potential benefit outweigh the risk 

of toxicity in animal studies. 

Adverse effects; Drowsiness, anorexia, ataxia, fatigue (dose related), photosensitivity, 

cognitive effects -reversible psychotic effects, behavioral abnormalities, abnormal thinking, 

irritability (Do slow titration), weight loss, renal tones (mostly small), idiosyncratic—in 1.4% 

skin rash (including SJS, TEN), blood dyscrasias, hepatic failure; oligohidrosis and 

hyperthermia (more in children). 
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6. Antidiarrhoeals and Laxatives 

Acute diarrhoeal diseases are a leading cause of childhood morbidity and mortality; frail and 

elderly patients are also at risk. In adults acute diarrhoea is the most frequent health problem 

of travellers and is increasingly common among HIV infected persons. Assessment and 

correction of dehydration and electrolyte disturbance is the priority in all cases  of acute 

diarrhoea.  Symptomatic relief in adults may be warranted in some  

cases but antidiarrhoeals should never be used in children since they do not reduce fluid and 

electrolyte loss and may cause adverse effects. Diarrhoea persisting for longer than a month 

is known as chronic diarrhoea. However the majority of cases of chronic diarrhoea have non-

infectious causes including gluten-sensitivity, inherited metabolic disorders or inflammatory 

 bowel disease. Bloody diarrhoea is usually a sign of invasive enteric infection and should be 

treated with an  appropriate anti-infective agent.  

 

6.1Antidiarrhoeal Symptomatic Drugs inAdult 

Furazolidone 

Schedule H 

Indications; Giardiasis; cholera; gastrointestinal infections; protozoal or bacterial 

diarrhoea and enteritis; food poisoning. 

Dosage form(s); Tablets-100 mg;Capsule-100 mg; Suspension-25 mg/5 ml. 

Dose; Oral: Adult — 100 mg 3 to 4 times a day for maximum 7 days, Child — 5 mg/kg 

body weight daily in 4 divided doses for maximum 7 days 

Contraindications; Hypersensitivity;  alcoholics; primaquine sensitivity,  Infants <1 months. 

Precautions;Urine colour  changes  to  yellow after administration; orthostatic hypotension; 

hypoglycaemia; pregnancy (Appendix 10c); interactions (Appendices 10a, 10c), G6PD 

deficiency, lactating mothers, avoid tyramine/tryptophan containing food e.g. alcohol, beer, 

cheese, yoghurt 

Adverse  effects; Nausea,  vomiting,  headache, hypotension, urticaria, dyspnea, dizziness, 

hypoglycemia, arthralgia,  hemolytic anemia, brownish discoloration of urine. 

Loperamide 

Schedule H 

Indications; For the control and symptomatic relief of acute nonspecific diarrhoea and  

chronic diarrhoea associated with inflammatory bowel disease or gastroenteritis; for 

reducing the volume of discharge from ileostomies. 

Dosage form(s); Tablet/Capsule- 2 mg;LIQUID- 1 mg/5 ml. 

Dose; Oral: Adult:  For acute diarrhea:  Maximum 16 mg/day, discontinue if no 

improvement within 48 hours. For chronic diarrhea 4-8 mg/day in divided doses (maximum 

16 mg/day). Discontinue if no improvement within 10 days. Child- 4-8 years: 1 mg TDS or 



 

 

four times daily for up to 3 days. 9-12 years: 2 mg four times daily up to 5 times. 

Contraindications; Gastrointestinal obstruction, infective diarrhoea, acute inflammatory 

bowel disease 

Precautions; Liver disease; pregnancy: (Appendix 10c); interactions (Appendix 9c); 

glaucoma; Crohn’s disease; urinary bladder obstruction, may affect driving ability.  

Adverse  effects; Abdominal  cramps,  dizziness, drowsiness and skin reactions including 

urticaria, paralytic ileus and abdominal bloating also reported, constipation, headache, 

meteorism, nausea;dry  mouth, urinary retention. 

Zinc Sulfate* 

Indications;  Zinc deficiency & supplementationAs astringent in eye irritation and as an 

adjunct to oral rehydration therapy in acute diarrhoea 

Dosage form(s); Tablets-200 mg,Capsules- 140mg, 220 mg, Syrup- 2%w/v, and Eye 

Drops-0.25%w/v 

Dose; Adjunct to oral rehydration therapy in acute diarrhea, orally. Infant under 6 months, 10 

mg (elemental zinc) daily for 10-14 days; Child 6 months-5 years, 20 mg (elemental zinc) 

daily for 10-14 days. Zinc Sulfate tablets may be dispersed in breast milk, in oral rehydration 

solution, or in water on a small spoon; older children may chew the tablets or swallow them 

with water 

Eye drops —1 -2 drops up to 4 times daily 

Contraindications;  Hypersensitivity reactions, copper deficiency 

Precautions; Acute renal failure; Avoid instillation into eyes if there is persistent  

irritation/burning of eyes, interactions (Appendix 9c), Monitor serum Zn, Cu and alkaline 

phosphatase. 

Adverse effects; Abdominal pain, dyspepsia, nausea, Vomiting, Copper deficiency on 

prolonged use (sideroblastic anemia). Eye drops may cause transient mild stinging. 

Storage —Eye drops: Store in containers of glass or any other non-metallic material and 

sealed so as to exclude microorganisms. 

6.2 Laxatives/ Cathartics/Purgatives 

In general practice these terms are often used as interchangeable however, there are some 

differences.  

Laxatives and purgatives are substances that are used to loosen stool and enhance bowel 

movements by liminal irritation or by laxatives pressure. They are generally classified as 

below: 

1. Saline purgative (Osmotic purgatives)- These are substances 

which are pharmacologically inert, not absorb from intestine, 

because of osmotic effect, draw water from lumen and helps in 

evacuation. Along with water some salts are also passed out 

The consistency of stool became soft, the onset of action is 1-2 hours. Should be taken with 

plenty of water, may cause dehydration, contraindicated in patients with compromised renal 



 

 

functions. 



 

 

 

2. Bulk Forming: These are inert substances. When taken orally, takes water from 

intestine and by drawing from lumen and swell to form bulk. This exerts pressure on 

the intestinal wall to stimulate peristaltic movements. The mechanism resembles more 

of natural phenomena. These are sometimes habbit forming. Contraindicated in 

patients with partial or complete intestinal obstruction. Onset of action id 6-8 hours 

and given at bed time. Examples are… 

3. Stimulants/Irritant Purgatives: These are generally non-toxic agents which causes 

mild to moderate irritation to intestinal wall. Thus, initiating quick and sometimes 

these coordinated intestinal peristaltic movements. Can cause complete evacuation of 

bowel and therefore, used in pre-operative bowel preparations. The Side effects could 

be spasmodic pain, dehydration and severe irritants can cause diarrhoea. These are 

also referred as Cathartics. Should be avoided in pregnancy, old ages and debilitated 

patients. Examples are…  

4. Lubricants: These are agents which are inert, usually petroleum products such as 

glycerine, liquid paraffin. Mixes with faecal matter and makes it soft and easy to pass. 

Useful in conditions such as post ano-rectal surgery. Most useful in old age patients 

and cardiac events patients.  

In un-noticed anal seepage and soiling of clothes can cause social embarrassment. The 

chronic use may sometime interfere with absorption of fat-soluble vitamins. Accidental 

aspiration may cause lipoid pneumonia. 

5. Fibre rich diet, adequate fluid intake and exercise are first line approaches to prevent 

constipation. Where constipation is because of organic diseases like intestinal 

obstruction, cancer etc. the causative diseases should be treated. 

6. Prolonged use of these agents is not recommended. 

Bisacodyl* 

Indications; Constipation. 

Dosage form(s); Tablets-5 mg;Suppositories-5 and 10 mg. 

Dose; Adult-Oral;5-20 mg at bed time, Before radiological procedure and surgery: 10 to 20 

mg at night before procedure. Rectal; 10 mg in morning, Child- Oral;  more than 10 years 5-

10 mg, Rectal; Child 4-10 years: 5 mg in morning, Child more than10 years: 10 mg in 

morning 

Adverse effects; suppositories-local irritation, abdominal discomfort, electrolyte imbalance, 

hypocalcaemia, In some cases chronic use of laxatives may lead to Atonic Non functioning 

colon 

 

 



 

 

Ispaghula(Isabgol)* 

Indications; Constipation; irritable colon syndrome. 

Dosage form; Husk/Granules 

Dose; Oral; Adult-6 teaspoonful of husk with adequate amount of water or milk before bed 

time.  Child — 1 to 3 teaspoonful of husk with adequate amount of water/milk before bed 

time. 

Contraindications; Should not be given if difficulty in swallowing 

Adverse effects; Abdominal discomfort, flatulence, 

Lactulose 

Indications;  Constipation, hepatic encephalopathy. 

Dosage form(s); Solution/Syrup-3.35g/5 ml, 10 g/15 ml. 

Dose; 10 to 20g (15 to 20 ml/day, max. 45 ml/day). 

Contraindications; Galactosemia, intestinal obstruction, patients on low galactose diet. 

Precautions; Lactose intolerance, diabetes mellitus. 

Adverse effects; dose related diarrhoea, nausea, vomiting; bloating and abdominal cramps. 

6.3 Oral Rehydration Therapy 

Replacement of fluid and electrolyte orally is mainstay of management of diarrhoea in 

children. It is also important in diarrhea in adults where there is excessive fluid loss. 

Oral Rehydration Salts* 

Indications; Dehydration from acute diarrhoea. 

Dosage form(s);  Powder dispensed in Sachets; Sodium chloride 2.6 g, Sodium citrate 2.9 g, 

Potassium chloride 1.5 g Glucose (anhydrous) 13.5 g (The amounts should be dissolved in 

sufficient water to produce 1 litre) 

Dose; Oral; 5g (single use): dissolve in water and drink; 20.5g: to reconstitute it with 1 litre 

of clean water. Adult — Fluid and electrolyte loss in acute diarrhoea; 200 to 400 ml solution 

after every loose motion. 

Precautions; Renal impairment. 

Adverse effects; Vomiting may indicate too rapid administration; hypernatraemia and 

hyperkalaemia may result from overdose in renal impairment or administration of too 

concentrated a solution. 

Storage; Store protected from moisture in a sachet preferably made of aluminium foil 

containing sufficient powder for single dose or for a day treatment or for use in hospital.  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

7. Antidotes and Substances Used in Poisoning 

 

7.1 Non specific 

7.2 Specific 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

7. Antidotes and Other Substances Used in Poisoning 

The information in this chapter are general guidelines. It is recommended that poison 

information centres (Appendix 8) may also be consulted in cases of unspecified/ unidentified/ 

undiagnosed poisonings where atypical symptoms are present and in cases where there is 

uncertainty about treatment modalities. It is important that while seeking information from 

these poison information centres maximum possible information be collected and provided 

and the advice obtained should be clinically correlated. These poison information centres are 

expected to have large database on poisonings due to uncommon chemicals and drugs.  

7.1 Non specific Management  

The basic principles of non-specific management of poisoning are as below: 

1. For patients presenting with poisoning emergencies, aggressive resuscitation is 

required. The Standard approach includes attention to Airway, Breathing and 

Circulation.  

2. Some poisoning cases may show delayed onset of symptoms, such poisonings may be 

due to varied agents e.g. drugs- Benzodiazepines, Lithium, Paracetamol, Vitamin D, 

Tricyclic antidepressants, Warfarin, Heavy metals etc. 

3. Patient’s vital parameters need to be closely monitored, assisted ventilation may be 

required. 

4. Convulsions are managed by intravenous Lorazepam/Midazolam/Diazepam.  

5. Gastric lavage may be required however, it is contraindicated in cases such as drowsy 

or comatose patients, corrosive poisoning or for hydrocarbon products (e.g. Kerosene) 

which could be dangerous if aspirated. 

6. Activated charcoal is often considered as universal non-specific antidote as it adsorbs 

many poisons. This however does not adsorb alcohol, metal salts (iron, lithium, other 

heavy metals), organic solvents, cyanides and corrosives and therefore, has no role in 

management of such poisonings.  

7. Alkalinisation of urine (common agent-sodium bicarbonate) increases elimination of 

acidic drugs such as barbiturates and salicylates whereas acidification of urine 

(common agent-high dose of Vitamin C/ Citric acid) increases elimination of basic 

drugs e.g. Amphetamine. 

8. Techniques to enhance elimination of poisons include haemodialysis and 

haemoperfusion can be used if required. 

Activated Charcoal* 

Indications;  management of acute poisoning in cases as mentioned above.. 

Dosage forms; Powder(for oral suspension),Tablets-500 mg 

Dose; Oral; 1 g/kg upto 50 gmay be repeated every 4 to 6 h upto 24 h or as required 

Contraindications; Poisoning by hydrocarbons with high potential for harm if aspirated; 

poisoning by corrosivesubstances— may prevent visualisation of lesions causedby poison. 

Adverse effects; Black stools, constipation and rarely it may cause intestinal obstruction and  



 

 

pneumonitis-due to aspiration



 

 

Calcium Disodium Edetate  

Indications; Lead poisoning (acute and chronic) and lead encephalopathy. 

Dosage form; Ampoule-5 ml (200 mg/ml). 

Dose; Intravenous injection: Lead poisoning without encephalopathy; 1000 mg/m2/day 

as continuous infusion for 5 days. Lead encephalopathy; 1500 mg/m2/day by continuous 

intravenous infusion in 5% dextrose or 0.9% NaCl (Final Concentration of Calcium 

Disodium Edetate <500 mg/100 ml), starting 4 h after first dose of BAL and after an 

adequate urine flow is established. Infusion is continued for 5 days. Intramuscular 

injection: to be used if fluid overload is a concern; 1000 mg/m2/day divided into equal doses 

spaced 8 to 12 hapart. Acute Lead Poisoning; Child- 55mg/kg Intramuscular injection: 

Lignocaine or procaine should be added to the injection to Minimise pain at the site of 

injection 

Lead nephropathy; Adult- Dosage is based on serum creatinine level. For level ≤2 mg/dL: 1 

g daily for 5 days; For level 2-3 mg/dL: 500 mg every 24 hr for 5 days; For level 3-4 mg/dL: 

500 mg every 48 hr for 3 doses; For level >4 mg/dL: 500 mg once wkly. May repeat course 

at 1-mth intervals until lead excretion is reduced toward normal. Doses may be given via 

slow IV infusion over 8-12 hr (as single daily dose) or deep IM inj. Renal impairment:  Dose 

reduction may be needed



 

 

 

Reconstitution: IV infusion: Total daily dose to be added to 250-500 ml of 5% dextrose or 0.9% 

sodium chloride inj and infused over 8-12 hr. 

Incompatibility: 10% dextrose, lctate Ringer's, Ringer's, 1/6 molar sodium lactate, amphotericin 

B and hydralazine hydrochloride inj. 

Contraindications; Hepatic or renal dysfunction ; pregnancy (Appendix 10c). 

Precautions; Ensure adequate urine output, pre-existing mild renal disease; patients with lead 

encephalopathy and cerebral edema may experience a lethalincrease in intracranial pressure 

following intravenous infusion, the intramuscular route is preferred for these patients.  

Adverse effects; acute renal failure, infusion site reactions lacrimation, increased prothrombin 

time, hypotension; cardiac arrhythmia; thirst; headache; fatigue; malaise; hypotension, 

numbness, nausea, vomiting, transient increase in LFT, transient bone marrow depression, 

anaemia, zinc deficiency, Hypercalcaemia (Hypocalcimic tetany due to excess chelation of 

calcium).  Nephrotoxicity. 

7.2 Specific 

Paracetamol Overdosage 

Paracetamol in a dose of 10-15g or 150 mg/kg within 24 h of ingestion may cause severe 

hepatocellular necrosis and less frequently renal tubular necrosis. The early features of 

poisoning, nausea and vomiting, usually settle within 24 h. Persistence beyond this time, with the 

onset of right subcostal pain and tenderness, usually indicates the development of liver damage 

which is maximal 3-4 days after ingestion. In spite of a lack of significant early symptoms, 

patients who have taken an overdose of paracetamol should be transferred to hospital urgently. 

Administration of activated charcoal should be considered if paracetamol in excess of 150 mg/kg 

or 12g, whichever is smaller, is thought to have been ingested within the previous hour. N-

Acetylcysteine or N-methionine protect the liver if given within 10-12 h of ingesting 

paracetamol. Concurrent use of activated charcoal should be avoided. 

Opioid Overdosage 

Opioids cause varying degrees of coma, respiratory depression and pinpoint pupils. Naloxone is 

a specific antidote indicated if there is coma or bradypnoea. Naloxone has a shorter duration of 

action than many opioids so close monitoring and repeated injections are required depending on 

respiratory rate and depth of coma; naloxone may alternatively be given by intravenous infusion. 

The effects of some opioids such as buprenorphine are only partially reversed by naloxone. 

Acute withdrawal syndromes may be precipitated by the use of naloxone in patients with a 

physical dependence on opioids or in over dosage with large doses; a withdrawal syndrome may 

occur in neonates of opioid-dependent mothers. 

Organophosphate and Carbamate Poisoning 

Organophosphates are absorbed through the bronchi and intact skin as well as from the 

gastrointestinal tract. Initial treatment of organophosphate or carbamate poisoning includes 

prevention of further absorption by emptying the stomach by gastric lavage, removing 



 

 

 

contaminated clothing and washing contaminated skin. A clear airway must be maintained. 

Organophosphates inhibit cholinesterases and thus prolong the effects of acetylcholine. Atropine 

will reverse the muscarinic effects of acetylcholine and is used (in conjunction with oximes such 

as pralidoxime) with additional symptomatic treatment. Additional treatment for carbamate  

poisoning  is  generally symptomatic  and supportive. Atropine may be given but may not be 

required because of the rapidly reversible type of cholinesterase inhibition produced (oximes 

should not be given). 

Iron Poisoning 

Mortality from iron poisoning is reduced by specific therapy with desferrioxamine which 

chelates iron. Before administration of desferrioxamine the stomach should be emptied by gastric 

lavage (with a wide-bore tube) within 1 h of ingesting a significant  quantity of iron or if 

radiography reveals tablets in the stomach. 

Heavy Metal Poisoning 

Heavy metal poisoning may be treated with a range of anti-dotes including dimercaprol, 

penicillamine, potassium ferric hexacyano ferrate and Sodium calcium edetate. Penicillamine is 

also used to promote excretion of copper in Wilson’s disease. 

Methaemoglobinaemia 

Methylthioninium chloride can lower the levels of  methae-moglobin in red blood cells and is 

used in the treatment of methaemoglobinaemia. In large doses, it may cause methae-

moglobinaemia and therefore methaemoglobin levels should be monitored during treatment. 

Cyanide Poisoning 

Cyanide poisoning may be treated with Sodium nitrite followed by Sodium thiosulphate. 

Atropine*  (Refer Page No. ---- and -----) 

Schedule H 

Indications; Organoph osphate  and  carbamate poisoning; premedication; antispasmodic; as 

mydriatic; cycloplegic refraction procedures. 

Dosage form; Injection-1 ml ampoules and 50 ml vial (0.6 mg/ml). 

Dose; Intramuscular and intravenous injection: Adult — 1.8 to 3.0 mg intravenous bolus 

followed by doubling dose every 3 to 5 min depending upon response. End-point for 

atropinization include clear chest with no wheeze, systolic BP >80mm Hg, pulse >80 beats/min., 

pupils no longer pinpoint and dry axillae. Following that infusion of atropine at 10 to 20 % of 

total initial dose required/h; may require boluses during infusion. Child — 20 to 30µg/kg 

initially with same schedule as above. 

Contraindications; In myasthenia gravis (but may be used to decreas uscarinic 

side- effects of anticholinesterases), paralytic ileus, pyloric stenosis and prosta tic enlargement;  

reflux oesophagitis;  unstab le cardiac rhythm. 

Precautions;  Elderly, Down syndrome; angle-closure glaucoma; myasthenia gravis; prostatic 

enlargement; pyrexia; lactation (Appendix 10b); interactions (Appendix 9a); 



 

 

 

pregnancy(Appendix 10c). 

Adverse effects;  Constipation, transient bradycardia (followed by tachycardia, palpitation and 

arrhythmias), reduced  bronchial  secretions, urinary  urgency  and retention, dilatation of the 

pupils with loss of accommodation, photophobia, dry mouth, flushing and dryness of the skin. 

Occasionally, confusion (particularly in the elderly), nausea, vomiting and giddiness; very rarely, 

angle-closure glaucoma may occur. 

Desferrioxamine Mesylate* 

Indications; Acute iron poisoning; chronic iron overload; aluminium overload; primary 

hemochromatosis. 

Dosage form; Injection-5 ml and 10 ml vial (500 mg/vial). 

Dose; Continuous intravenous infusion: Adult and Child — Begin with 5 mg/kg/h, increasing 

over 15 min if tolerated, to 15 mg/ kg/h, to minimise the risk of hypotension. After 1 to 2 h 

reduce to 3 to 4 mg/kg/h for the next 22 to 23 hrs (max dose is 100 mg/ kg over 24 hrs). Patients 

with cardiovascular collapse: 5 mg/ kg/h (up to max. of 80 mg/kg in 24 h.) Chronic iron 

overload: Intramuscular 500 to 1000 mg daily, in addition 2g by intravenous infusion with each 

unit of blood transfused. 

Contraindications; Severe renal disease; pregnancy (Appendix 10c). 

Precautions; Renal impairment (Appendix 10d); eye and ear examinations before and at 3-

month intervals during treatment; aluminium encephalopathy (may exacerbate neurological 

dysfunction); children under 3 years (may retard growth); lactation (Appendix 10b); interactions 

(Appendix 9c). 

Adverse effects; Anaphylaxis; flushing, urticaria, hypotension, shock (especially, if given by too 

rapid intravenous infusion); gastrointestinal disturbances; fever, headache, arthralgia, myalgia; 

arrhythmias; renal impairment; blood disorders; neurological disturbances including 

neuropathy, paraesthesia and dizziness; convulsions; Yersinia and mucormycosis infections; 

visual disturbances (including lens opacity and retinopathy) and hearing loss; rash; rarely, 

growth retardation (in young children); rarely, acute respiratory distress syndrome; pain on 

intramuscular or subcutaneous injection; local irritation on prolonged subcutaneous infusion; 

reddish- brown discolouration of urine. 

Dimercaprol (BAL)* 

Indications; Acute poisoning by antimony, arsenic,bismuth, copper gold, mercury and possibly 

thallium;adjunct (with sodium calcium edetate) in lead poisoning. 

Dosage form; Oily Injection-2 ml ampoule (50 mg/ml). 

Dose; Intramuscular injection: To be administerd by deep intramuscular injection only 

Lead poisoning;Adults — 4 mg/kg every 4 h for 5 days. Child —75 mg/m2every 5 h for 5 days. 

Aresenic poisoning;3 mg/kg every 4 h for 48 h and then twice a day for 7 to 10 days. Mercury 

poisoning: 5 mg/kg followed by 2.5 mg/kg every 12 to 24 h for upto 10 days 

Contraindications;  Not indicated for iron, selenium orcadmium poisoning; severe hepatic 



 

 

 

impairment (unless due to arsenic poisoning); hypertension; tellurium poisoning, peanut allergy, 

G-6-PD deficiency. 

Precautions;    Hypertension; renal impairment (discontinue or use with extreme caution if 

renal failure occurs during treatment); any abnormal reaction such as hyperpyrexia should be 

assessed; elderly; pregnancy (Appendix 10c); lactation Appendix (10b) , alkalinize urine to pH 

of 7.5 to 8.0 using sodium bicarbonate. 

D-Penicillamine* 

Schedule H 

Indications; Poisoning by heavy metals, particularlylead and copper; Wilson’s disease; severe 

rheumatoid arthritis. 

Dosage form; Capsule/Tablet-250 mg. 

Dose; Oral(given before food): Adult — 1 to 2g daily in three divided doses starting with 250 

mg OD and gradually increasing to full dose over 2 to 3 weeks. Child — 20 mg/kg/day 

administered in 3 to 4 divided doses, initiating treatment at 25% of this dose and gradually 

increasing to full dose over 2 to 3 weeks to minimise adverse  reactions. Continue till 

blood lead levels <45 µg/dl. 

Contraindications; Hypersensitivity; lupus erythematosus; gold or antimalarial drug; 

penicillamine- induced agranulocytosis; aplastic anaemia; thrombocytopenia, 

pregnancy, lactation (for rheumatoid arthritis). 

Precautions; Monitor throughout treatment including blood counts and urine tests; renal 

impairment Appendix (10d); immunosuppressive treatment; avoid oral iron within 2 h of a dose; 

hepatic impairment Appendix (10a); pregnancy (Appendix 10c). In Wilson’s disease, consider 

withdrawal if platelet count falls below 120 000/mm3  or white blood cells below 2500/mm3  or 

if 3 successive falls within reference range (can  restart  at  reduced dose when  counts  return  to 

reference range but permanent withdrawal necessary if neutropenia or thrombocytopenia recur). 

In Wilson’s disease, warn patient to tell doctor immediately if sore throat, fever, infection, non-

specific illness, unexplained bleeding and bruising, purpura, mouth ulcers or rashes develop.  

Adverse effects; Initially nausea (less of a problem iftaken with food and on retiring), anorexia, 

fever; taste loss(mineral supplements not recommended); blood disordersincluding 

thrombocytopenia, neutropenia, agranulocytosisand aplastic anaemia; proteinuria, rarely, 

haematuria (withdraw immediately); haemolytic anaemia, nephroticsyndrome, lupus 

erythematosus-like syndrome, myasthenia gravis-like syndrome, polymyositis (rarely,with 

cardiac involvement), dermatomyositis, mouth ulcers, stomatitis,  alopecia,  bronchiolitis  and 

pneumonitis,pemphigus, Goodpasture syndrome and Stevens–Johnson syndrome also reported;

 male and female breast enlargement reported; rash early in treatment (usually 

allergic—may need temporary withdrawal), late rashes (reduce dose or withdraw treatment). 

 



 

 

 

Flumazenil* 

Indications; Antidote for benzodiazepine overdose, reversal of sedative effects produced by 

benzodiazepenes administered during general anaesthesia or diagnosticor therapeutic 

procedures. 

Dosage form; Injection-0.1 mg/ml. 

Dose; Adult — 0.2 mg (2 ml) administered over 30 seconds, i.v, repeat 0.3 mg and 0.5 mg at 1 

to 2 min intervals. Not more than 3 mg over one hour. Child — 10 µg/kg, i.v. for 2 doses. 

Contraindications; Epilepsy, neuromuscular blockade, hypersensitivity to benzodiazepines, 

patients of suspected  tricyclic  antidepressant  overdose,  raised intracranial pressure. 

Precautions; History of seizures, panic attack, alcohol drug dependence, bleeding disorder, liver 

disease, head injury, respiratory depression, pregnancy (Appendix 10c). 

Adverse effects;  Convulsions, fatigue, injection site pains,  increased sweating,  

facialerythema,  raised intracranial pressure, agitation, dizziness, abnormal vision, may cause 

complete heart block, flushing, transient increase in blood pressure and heart rate. 

Methylene Blue (Methylthioninium Chloride)* 

Indications; Acute methaemoglobinaemia. 

Dosage form;  Injection-10 mg/ml. 

Dose;  Intravenous injection: Methaemoglobinaemia caused by high dosage of prilocaine 

infusion; 1 to 2 mg/ kg intravenously over 5 min, followed immediately by a fluid flush of 15 to 

30 ml to Minimise local pain. May be repeated in 30 to 60 min. Maximum dose: 7 mg/kg. 

Contraindications; Severe renal impairment; methaemoglo- binaemia due to chlorate or 

induced by sodium nitrite in treatment of cyanide poisoning; affects ability to drive machinery. 

Precautions; G-6-PD deficiency-may cause haemolytic anaemia; monitor blood 

methaemoglobin throughout treatment; pregnancy (Appendix 10c); lactation (Appendix 10b). 

Adverse effects; Nausea, vomiting, abdominal pain, chest pain, headache, dizziness, confusion, 

profuse sweating; hypertension or hypotension reported; haemolytic 

anaemia-in G-6-PD deficiency; methaemoglobinaemia-with high dosage; bluish skin 

discolouration; blue saliva, urine and faeces. 

N-Acetylcysteine* 

Indications; Antidote for paracetamol (acetaminophen) over dosage, acute & chronic broncho 

pulmonary disease as mucolytic agent 

Dosage forms; Injection-200 mg/ml (30 ml, 20% solution). Effervescent Tablets — 200mg, 

600 mg. Solution for inhalation 

Dose; Oral : Mucolysis; Adults- 600 mg/ day. Acetaminophen overdosage:  Adults & child- 

Oral — Loading dose of 140 mg/kg, in a soft drink or water. Maintenance dose: 70 mg/kg (5%) 

every 4 hours for 17 doses. IV- Loading dose, 150 mg/kg in 200 ml of infusion fluid given over 

15 minutes, followed by 50 mg/kg in 500 ml of infusion fluid given over the next 4 hours, then 

100 mg/kg in 1 L of infusion fluid over the next 16 hours. (Adjust the volume of infusion fluid 



 

 

 

in children) 

Contraindications; Hypersensitivity, geriatrics with severe respiratory insufficiency. 

Precautions; Pregnancy (Appendix 10c, Appendix 10b), lactation, elderly, asthmatics, 

interactions (Appendix 9c). 

Adverse effects; Nausea, vomiting, diarrhoea, skin rash, urticaria, fever, anaphylactoid 

reactions, bronchospasm, chest tightness, tachycardia. 

Naloxone* 

Schedule X 

Indications;Opioid  overdosage;  postoperative respiratory depression. 

Dosage form;  Injection0.4 mg/ml. 

Dose; Intravenous injection:Subcutaneous or intramuscular route (if i.v. route is not feasible 

but the dose is same, can be given oral as well). Opioid poisoning:Adult— Start with 0.4 to 2 

mg (at all ages) as intravenous bolus, Repeat every 2 minutes if no response to a total of 10 mg. 

Once response occurs start infusion of naloxone at 2/3rd the total loading dose given every hour 

with continous monitoring for reccurence of respiratory depression. May require additional bolus 

during infusion. Child — 10 µg/kg, followed by 100 µg/kg if there is no response. 

Contraindications; Hypersensitivity. 

Precautions; Physical dependence on opioids or other situations where acute withdrawal 

syndrome may be precipitated (see above); lactation (Appendix 10b); cardiovascular disease; 

pregnancy (Appendix 10c). 

Adverse effects; Nausea, vomiting, sweating—may also be due to opioid withdrawal. 

Pralidoxime (2-PAM)* 

Schedule H 

Indications; Adjunct to atropine in the treatment of organophosphate  poisoning and  

anticholinesterase overdosage used in the treatment of myasthenia gravis (mg), respiratory 

depression or severe muscle weakness due to carbamate poisoning. 

Dosage form; Injectioni.v. infusion 500 mg/20 ml, 1g/20 ml (as chloride and iodide salt). 

Dose; for Chloride salt: 30 mg/kg i.v. over 15 to 20 minutes followed by infusion at 8 to 10 

mg/kg/h. To be continued 12 to 24 h after atropine is no longer required. 

For Iodide salt: dose is about 30% higher than chloride salt. 

Child — 25 to 50 mg/kg, diluted to 5% concentration in NS and infused over 5 to 30 min. May 

be repeated after 1 h, then every 6 to 12 h. Severe poisoning: 

Adult — 500 mg/h via continuous infusion. max. 12g/24 h. 

Child — 9 to 19 mg/kg/h. For anticholinesterase overdose in MG: 

Adult — 1 to 2g i.v. initially, then 250 mg every 5 minutes. 

Child — (0-18 years): 15 to 25 mg/kg by slow i.v (up to 1 g). 

Maintainance dose: (<12 years) 15 to 50 mg/ kg i.v. every 5 minutes (up to 250 mg). 

Contraindications;   Carbamate poisoning and organophosphates without anticholinesterase 



 

 

 

activity; hypersensitivity to the drug. 

Precautions; Impaired renal function; large doses can cause neuromuscular blockade, 

myasthenia gravis; atropinization occur faster on concurrent use with atropine; paediatrics; 

allergies; pregnancy (Appendix 10c). 

Adverse effects; Headache, nausea; blurred vision, drowsiness, dizziness, impaired 

accommodation, tachycardia,  hyperventilation,  muscular  weakness; transient  elevation  in  

SGOT  and/  or  SGPT  levels; laryngospasm and rigidity. 

Sodium Nitrite* 

Indications; Cyanide poisoning (together with Sodium thiosulphate). 

Dosage form; Injection-30 mg/ml (10 ml). 

Dose;  Intravenous injection (over 5 to 20 min): Adult—300 mg at 2.5 to 5.0 mg/minute. 

Child— 4 to 10 mg/kg (max 300 mg) at 5 mg/min. 

Note: Prepare as  3% solution  of  sodium  nitrite  in Water for Injections 30 mg/ml) at the time 

of administration. 

Contraindications; Methaemoglobinaemia; haemolytic anaemia; G-6-PD deficiency. 

Precautions; Monitor plasma methaemoglobin levels; severe cardiovascular or cerebrovascular 

disease; hypotension; pregnancy (Appendix 10c). 

Adverse effects; Nausea, vomiting and  abdominal pain, vasodilatation resulting in syncope, 

hypotension, tachycardia, flushing, headache; methaemoglobinaemia; cyanosis, dyspnoea, 

tachypnoea. 

Sodium Thiosulphate (Sodium Hyposulphite)* (Refer Page No. 383) 

Indications; Prophylactically with prolonged use of nitroprusside  to  prevent  cyanide  toxicity,  

cyanide poisoning  (together with sodium  nitrite); pityriasis versicolor; skin disease. 

Dosage form(s); Injection-250 mg/ml; 500 mg/ml (50 ml). 

Dose; Intravenous injection (over 10 min): Adult — 12.5g intravenously over 10-30 minutes 

may be repeated at half the initial dose at 1-2 h. Child — 500 mg/kg intravenously over 10 to 30 

min may be repeated at half the initial dose at 1 to 2 h (12.5g max.) 

Contraindications; Hypersensitivity; pregnancy (Appendix 10c). 

Adverse effects; Irritation; urticaria; hypotension; burning; stinging on application. 

Note: Freshly prepare by dissolving Sodium thiosulphate IP in Water for Injections. 

Calcium Folinate 

Schedule: 

Indications; Antidote in high-dose methotrexate therapy (as a ‘folate rescue’), inadvertent 

overdose of methotrexate, palliative treatment of advanced metastatic colorectal cancer (in 

combination with fluorouracil). 

Dosage form(s); Tablet- 15 mg, 3mg/vial  



 

 

 

Dose; Antidote to methotrexate (usually started 24 hours after administration of methotrexate), 

by intramuscular or intravenous injection or by intravenous infusion, ADULT and CHILD- up 

to 120 mg in divided doses over 12–24 hours, then12–15 mg by intramuscular injection, or 15 

mg by mouth every 6 hours for 48–72 hours. Methotrexate overdosage (started as soon as 

possible, preferably within 1 hour of administration of methotrexate), by intravenous injection or 

infusion, ADULT and CHILD- dose equal to or higher than that of methotrexate, at rate 

notexceeding 160 mg/minute. Colorectal cancer (in combination with fluorouracil), consult 

specialist literature. 

RECONSTITUTION AND ADMINISTRATION. According to manufacturer’s directions.  

Contraindications; Intrathecal injection of calcium folinate is contraindicated. 

Precautions; Not for pernicious anaemia or other megaloblastic anaemias due to vitamin  

B12 deficiency. 

Adverse effects; Allergic reactions; pyrexia after parenteral administration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

8.Antiemetics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

8. Antiemetics 

Antiemetics are drugs  effective against  nausea  and vomiting. They act on the brain by 

preventing the stimulation of the vomiting centre (chemoreceptor trigger zone-CTZ). Some 

medications act on the gut by speeding up the rate at which the stomach empties and help to 

facilitate the quick transit of food through intestine (prokinetic action). 

Classification: 

 5-HT3  receptor antagonists block serotonin receptors in the central nervous system and 

gastrointestinal tract: 

 Ondansetron, Granisetron, Dolasetron etc. 

 Dopamine D2-receptor antagonists act in the brain: Domperidone, Metoclopramide, 

Mosapride etc. 

 Antihistamines or H1- histamine receptor antagonists: Diphenhydramine, Promethazine 

etc. 

 Benzodiazepines: Midazolam, Lorazepam etc. 

 Anticholinergics: Scopolamine, Hyoscine, Dicyclomine Antipsychotics: Antipsychotics 

etc. 

 Steroids: Dexamethasone etc Neurokinin receptor antagonists: Aprepitant 

Domperidone* 

Schedule H 

Indications; Nausea and vomiting from any cause in adult, epigastric senses of fullness; upper 

abdominal distress; non ulcer dyspepsia; migraine. 

Dosage forms; Tablets-5 and 10 mg;Syrup-30 ml (1 mg/ ml); Capsule- 30 mg, Suspension-

1mg/ml. 

Dose; Oral: Adult — 10 to 20 mg 3 to 4 times a day, Child — 0.3 to 0.6 mg/kg TDS. 

Contraindications; Hypersensitivity;  prolactinoma, hepatic impairment; where increased 

gastrointestinal motility harmful; pregnancy; gastrointestinal haemorrhage; intestinal obstruction, 

QT prolongation, electrolyte imbalance 

Precautions; Children; renal impairment (Appendix 10d); interactions (Appendix 9c); history of 

breast cancer; allergies; pheochromocytoma; i.v. administration can lead to hypokalaemia and 

cardiac arrhythmias, QT prolongation, electrolyte imbalance 

Adverse effects; Rarely, gastrointestinal disturbances (including cramps) and 

hyperprolactinaemia; very rarely, extrapyramidal effects and rashes; headache; dizziness; dry 

mouth; nervousness; flushing Anxiety, dry mouth, breast tenderness, QT prolongation, 

gynecomastia, decreased libido, hypersensitivity reactions. 

Metoclopramide* (Refer Page No. -----) 

Schedule H 

Indications; Nausea and vomiting in gastrointestinal disorders and treatment with cytotoxics or 



 

 

 

radiotherapy; gastro-oesophageal reflux disease; gastroparesis; premedication 

andpostoperatively; aid to gastrointestinal intubation; nausea and vomiting in migraine; 



 

 

 

diabetic gastric stasis. 

Dosage forms; Tablets-10 and 15 mg;Injection-2 ml ampoule (5 mg/ml); Syrup-30 ml (1 

mg/ml). 

Dose; Oral or  intramuscular  injection or  Slow intravenous injection: Adult — Nausea and 

vomiting, gastro- esophageal reflux, gastroparesis; (over 1 to 2 min for slow intravenous 

injection), 10 mg 3 times daily. 15 to 19 years (under 60 kg) 5 mg 3 times daily. Aid to 

gastrointestinal intubation; 20 mg as a single dose 5 to 10 min before examination; Adolescent 

(15 to 19 years), 10 mg. Child — Up to 1 year (up to 10 kg) 1 mg twice daily; 1 to 3 years (10 to 

14 kg) 1 mg 2 to 3 times daily; 3 to 5 years (15 to 19 kg) 2 mg 2 to3 times daily; 5 to 9 years (20 

to 29 kg) 2.5 mg 3 times daily; 9 to 14 years (30 kg and over) 5 mg 3 times daily (usual max. 500 

µg/ kg daily, particularly for children and young adult). Slow intravenous injection only: 

Premedication: Adult— 10 mg as a single dose. 

Contraindications; Gastrointestinal obstruction, haemorrhage or perforation, 3 to 4 days after 

gastrointesti-nal surgery; convulsive disorders; pheochro- mocytoma; hypersensitivity. 

Precautions; Elderly, children and young adults; hepatic impairment (Appendix 10a); renal 

impairment (Appendix 10d); pregnancy (Appendix 10c); may mask underlying disorders such as 

cerebral irritation; avoid for 3 to 4 days after gastrointestinal surgery; lactation (Appendix 10b); 

interactions (Appendix 9a); Parkinson’s disease; epilepsy; depression; porphyria; driving or 

operating machines; hypertension; cirrhosis; congestive heart failure. 

Adverse effects; Extrapyramidal symptoms (especially in children and young adults; see notes 

above); tardive dyskinesias  on  prolonged  use;  hyperprola ctinaemia; drowsiness, restlessness, 

dizziness, headache, diarrhoea, depression,  hypotension and  hypertension  reported; rarely, 

neuroleptic malignant syndrome; rashes, pruritus,  oedema;  cardiac conduction 

abnormalities following intravenous administration; rarely, methaemoglobinaemia (more 

severe in G-6-PD deficiency); galactorrhoea; amenorrhoea; bradykinesia; gynaecomastia; 

insomnia. 

Ondansetron* 

Schedule H 

Indications; Postoperative  nausea and  vomiting,chemotherapy and/or radiotherapy induced 

nausea and vomiting. 

Dosage forms; Tablets-4 and 8 mg;Injection-2 and 4 ml ampoule (2 mg/ml); Drops-2 mg/5 ml; 

Syrup-2 mg/5 ml; Suspension-1 mg/5 ml. 

Dose; Oral: Prevention of post-operative nausea and vomiting; Adult — 16 mg, 1 h before 

induction of anaesthesia. Nausea and vomiting associated with cancer chemotherapy: Adult — 

24 mg as a single dose taken 30 min before start of single day chemotherapy. Child — (4 to 11 

years)- 4 mg tablets 3 times a day; continue for 1 to 2 days after completion of chemotherapy. 

Parenteral Post-operative nausea and vomiting: Adult — 4 mg by i.m or slow i.v as a single 

dose. Prevention of chemotherapy-induced nausea and vomiting: Adult — single 32 mg i.v dose 



 

 

 

infused over 15 min beginning 30 min before start of emetogenic chemotherapy. 

Contraindications; Hypersensitivity, history QT prolongation 

Precautions; Moderate to severe liver impairment; pregnancy (Appendix 10c); lactation 

(Appendix 10b); hypersensitivity to other selective 5-HT3  -  receptor antagonists,  subacute 

intestinal obstruction; cardiac disease, electrolyte abnormalities, QT interval prolongation (avoid 

concomitant administration of drugs that prolong QT interval), interactions (Appendix 9c). 

Adverse effects; Headache, constipation or diarrhoea, dizziness; flushing, hypersensitivity 

reaction, anaphylaxis/anaphylactoid reactions,  angioedema;  bronchospasm, hypotension, 

laryngeal edema, urticaria, hiccups, oculagyric crisis. 

Prochlorperazine 

Schedule H 

Indications; Nausea and vomiting. 

Dosage forms; Tablets- 3 and 5 mg;Injection-1 ml ampoule (2.5 mg/ml). 

Dose; Oral and intravenous injection: Adult — Nausea, vomiting acute attack: initially 20 mg 

then 20 mg every 2 h. Prevention; 5 to 10 mg 2 to 3 times daily. Child — (over 10 kg only). 

Oral —0.4 mg/kg/day in 3 to 4 divided doses. Intravenous  injection:0.13mg/kg/day  in 3  to 4 

divided doses. Adult — Labyrinthine disorder: 5 mg 3 times daily increased to 30 mg daily in 

divided doses that decrease after meal to 5 to 10 mg daily. Child — Labyrinthine disorder Not 

recommended. Intravenous injection:0.13 mg/kg/day in 3 to 4 divided doses. 

Contraindications; Comatose states, CNS depression and pheochromocytoma. Most 

antipsychotics are best avoided during pregnancy; hypersensitivity; prolactin dependant tumors. 

Precautions; Patients with hepatic impairment (Appendix 10a); renal impairment (Appendix 

10d), cardiovascular disease, Parkinson’s disease (may be exacerbated by antipsychotics), 

epilepsy (and conditions predisposing to epilepsy), depression, myasthenia gravis,  prostatic 

hypertrophy, or a susceptibility to angle-closure glaucoma. Caution is also required in severe 

respiratory disease and in patients with a history of jaundice or who have blood dyscrasias 

(perform blood counts if unexplained infection or fever develops). Caution should be taken in 

elderly, who are particularly susceptible to postural hypotension and to hyper- or hypothermia in 

very hot or cold weather. Serious consideration should be given before prescribing these drugs 

for elderly patients. As photosensitisation may occur with higher dosages, patients should avoid 

direct sunlight; extrapyramidal syndrome; pregnancy (Appendix 10c); interactions (Appendix 

9a). 

Adverse  effects; Less  sedating;  extrapyramidal symptoms, particularly dystonias, more 

frequent;respiratory depression may occur in susceptible patients; amenorrhoea; blurred vision; 

cholestatic  jaundice; neuroleptic malignant syndrome; leucopenia; agranulocytosis 

Anticholinergic: dry mouth, urinary retention, constipation, blurred vision, increased intra ocular 

tension. Hypotension, cardiac arrhythmias. 



 

 

 

Promethazine* (Refer Page No. -----)  

Schedule H 

Indications; Nausea, vomiting, labyrinthine disorders, motion sickness; premedication; allergic 

rhinitis; vasomotor rhinitis. 

Dosage forms; Tablets- 10 and 25 mg;Syrup-60 ml (5 mg/5 ml); Injection- 2 ml ampoule (25 

mg/ml). 

Dose; Oral: Nausea and vomiting (including postoperative): 12.5 to 25 mg, repeated at intervals 

of not less than 4 h (usual max., 100 mg in 24 h). Motion sickness, prevention: 20 to 25 mg at 

bedtime on night before travel, repeated on day of travel if necessary. Child — Motion sickness, 

prevention; 2 to 5 years: 5 mg at night and on day of travel, if necessary. 5 to 10 years: 10 mg at 

night and on day of travel, if necessary. Intramuscular injection or Slow intravenous 

injection: Nausea and vomiting (including postoperative); (diluted to 2.5 mg/ml in water for 

injection); 12.5 to 25 mg, repeated at intervals of not less than 4 h (usual max., 100 mg in 24 h). 

Contraindications; Porphyria; hypersensitivity; coma; Hypokalaemia, Anticholinergic: dry 

mouth, urinary retention, constipation, blurred vision, increased intra ocular tension, 

Hypotension, cardiac arrhythmias. 

Precautions; Prostatic hypertrophy; urinary retention; glaucoma; hepatic disease (Appendix 

10a); epilepsy; elderly and children (more susceptible to adverse effects); lactation (Appendix 

10b); pregnancy (Appendix 10c); interactions (Appendix 9a), Asthma, bronchitis, bronchiectasis, 

Bladder neck or pyloro-duodenal obstruction, angle closure glaucoma, driving or operating 

machinery, avoid prolonged exposure to sunlight. May impair ability to perform skilled tasks, for 

example operating machinery, driving. 

Adverse effects; Drowsiness, dizziness, sedation (but paradoxical stimulation may occur, 

especially with high doses  or in children and elderly);headache, psychomotor 

impairment; urinary retention, dry mouth, blurred vision, gastrointestinaldisturbances; 

hypersensitivity  reactions, rashes, photosensitivity reactions; jaundice;  blood disorders;  

cardiovascular adverse effects: after injection; venous thrombosis at site of intravenous injection; 

pain on intramuscular injection; somnolence; torticollis;tinnitus; leucopenia; 

thrombocytopenia, agranulcytosis; apnoea; angioneurotic edema. Respiratory depression and 

apnea in children.  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

9.Anti-Infectives 
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9.   Anti-Infectives 

Antiamoebic, Antigiardial and Antitrichomonial Drugs Amoebiasis 

Amoebic dysentery is caused by Entamoeba histolytica.  It is transmitted by the faeco-oral 

route and infection is usually caused by ingestion of cysts from contaminated food and 

drink. Symptomatic (invasive) amoebiasis may be classified as intestinal or extra-intestinal. 

Intestinal amoebiasis is either amoebic dysentery or non-dysenteric amoebiccolitis. 

Extraintestinalamoebias is most commonly involves the liver, but may involve the skin, 

genito-urinary tract, lung and brain. Invasive amoebiasis is more likely in malnutrition, 

immuno suppression and pregnancy. Amoebic dysentery may take a fulminating course in 

late pregnancy and the puer perium; treatment with metronidazole may be life saving. In less 

severe infection, metronidazole should, if possible, be avoided in the first trimester. All 

patients with invasive amoebiasis require treatment with a systemically active 

compound such as metronidazole, ornidazole and tinidazole followed by a luminal 

amoebicide in order to eliminate any surviving organisms in thecolon. 

Giardiasis 

Giardiasis is caused by Giardia intestinalis and is acquired byoralingestion of Giardiacysts. 

Giardiasis can be treated with tinidazole in a single dose or with another 5-

nitroimidazole such as metronidazole; both are highly effective and should be offered when 

practicable to all infected patients. Family and institutional contacts should also be treated. 

Trichomoniasis 

Trichomoniasis is an infection of the genito-urinary tract caused by Trichomonas vaginalis 

and transmission is usually sexual. In women it causes vaginitisal though some area 

symptomatic. Patients and their sexual partners should be treated with metronidazole or 

other nitroimidazole. 

Diloxanide Furoate* 

Schedule H 

Indications;Amoebiasis (asymptomatic carriers in non- endemic areas; eradication of 

residual luminal amoebae after treatment of invasive disease with other drugs). 

Dosage form(s); Tablet 500 mg. 

Dose; Oral 

Adult — 500 mg every 8 h for 10 days. 

Child — 20 mg/kg body weight daily in three divided doses for 10 days. 

Contraindications; Lactation (Appendix 10b); systemic amoebiasis. 

Precautions; Pregnancy (Appendix 10c) (defer treatment until after first trimester).



 

 

 

Adverse effects; Flatulence; occasionally vomiting, pruritus and urticaria; furred tongue. 

Miltefosine 

Schedule H 

Indications;Visceral & cutaneous leishmaniasis 

Dosage form(s);Capsule 10 mg, 50 mg 

Dose;Oral 

Adults : (>12 years) weighing more than 25 kg: 100 mg daily as one capsule (50 mg) in the 

morning and one capsule in the evening, after meals for 28 days. 

Adults : (>12 years) weighing (less than 25kg) 50mg, daily as one capsule (50 mg) in the 

morning, after meals for 28 days. 

Children : (2-11 years): 2.5 mg/kg daily after meals for 28 days, i.e., 50 mg daily once a day. 

Note-The drug is not to be used in the case of children below 2 years of age. 

Contraindications; IMPAVIDO is contraindicated in patients who are hypersensitive to 

miltefosine or any IMPAVIDO excipients. 

Precautions; Metastases grown over breast implants. 

Adverse effects; vomiting, diarrhea, headache, decreased appetite, dizziness, abdominal pain, 

pruritus, somnolence, elevated transaminases, and elevated creatinine 

Metronidazole* (Refer Page No. -------, --------) 

ScheduleH 

Indications; Invasive amoebiasis and giardiasis; trichomoniasis; tissue nematode 

infections; bacterial infections; Helicobacter pylori eradication; ulcerative gingivitis. 

Dosage form(s); Tablets 200 and 400 mg; Suspension 200 mg/5 ml; Injection 500 mg in 

100 ml Infusion Infusion 500mg/100ml 

Dose; Oral 

Amoebiasis: 

Adult — 400 to 800 mg three times a day for 5 to 7 days. Giardiasis: 200 mg three times a 

day for 7 to 10 days. 

Child—35to50mg/kg body weight in amoebiasis and 10 to 15 mg/kg body weight 

ingiardiasis. 

Intravenous injection 

Adult — 500 mg every 8 h up to 7 days. 

Child — Below 12 years: 7.5 mg/kg bodyweight. 

Contraindications; Chronic alcohol dependence; neurological disease, blood dyscrasias, 

first trimester of pregnancy. (Appendix10c) 

Precautions; Disulfiram-like reaction with alcohol; hepatic impairment and 

hepaticencephalopathy (Appendix 10a); pregnancy (Appendix 10c); see also notes above); 

lactation (Appendix10b); clinical and laboratory monitoring in courses lasting longer than 

10 days; interactions  (Appendix 9a, 9c, 9d); 



 

 

 

9.1 Antiamoebic, Antigiardial and Antitrichomonial Drugs prolonged use may result in 

fungal or bacterial super infection, phenobarbitones, history of seizure disorder. 

Adverse effects; Nausea, vomiting, unpleasant metallic taste, furred tongue and 

gastrointestinal disturbances; rarely, headache, drowsiness, dizziness, ataxia, darkening of 

urine, erythema multiforme, pruritus, urticaria, angioedema and anaphylaxis; abnormal liver 

function tests, hepatitis, jaundice; thrombocytopenia, aplastic anaemia; myalgia, arthralgia; 

peripheral neuropathy, epileptiform seizures; leukopenia on prolonged or high dosage 

regimens; anorexia, glossitis, dryness of mouth. 

Natamycin 

ScheduleH 

Indications; indicated in the treatment of vaginal irritation & discharge due to monilial, 

trichomonial infections. 

Dosage form(s); Cream -2%, Tablet- 25 mg 

Dose;Ophthalmic 

Adult - As 5% ophthalmic suspension: Instill 1 drop in the conjunctival sac every 12 hr, reduce 

to 1 drop 68 times daily after 34 days. Duration of treatment: 23 week. May reduce the dosage 

gradually at 47 day intervals to assure that the replicating organism has been eliminated. 

Contraindications;Hypersensitivity, Concurrent application with a topical corticosteroid. 

Precautions;Epithelial ulceration, Pregnancy and lactation, Patient Counselling Contact lens 

should not be worn if signs and symptoms of fungal blepharitis, conjunctivitis, and/or keratitis 

are present. 

Adverse effects;Allergic reaction, chest pain, corneal opacity, dyspnoea, eye discomfort, 

oedema, hyperemia, irritation and/or pain, foreign body sensation, paraesthesia, tearing, vision 

changes. 

Paromomycin   

ScheduleH 

Indications;Amoebiasis & Visceral leishmaniasis (kalaazar). 

Dosage form(s);Tablet, Injection 

Dose; Oral - 500 mg (children 10 mg/kg) TDS for 7 days for Amoebiasis Intramuscular; 15 mg 

(11 mg base) per kg/day for Visceral leishmaniasis 

Contraindications;Hypersensitivity to paromomycin and other aminoglycosides. Intestinal 

obstruction. 

Precautions;Patient with ulcerative bowel lesions. Prolonged use may result in overgrowth of 

nonsusceptible organisms, renal impairment. Pregnancy and lactation. 

Adverse Drug Reactions;Nausea, Vomiting, abdominal cramp, diarrhea, rarely rashes, renal 

impairment on prolonged use. 



 

 

 

Tinidazole 

Schedule H 

Indications—Amoebiasis,trichomoniasisandgiardiasis, anaerobic infections, necrotising 

ulcerative gingivitis, bacterial vaginosis, H. pylori associated peptic ulcers, abdominal 

surgeryprophylaxis. 

Dosage form(s); Tablets 300 and 500 mg, 1g; Injection 400 ml infusion (2 mg/ml); 

Suspension 75  mg/5ml, 150 mg/5 ml. 

Dose; Oral 

Anaerobic infections: 

Adult — 2g on first day, followed by 1g daily or 0.5g twice daily for 5 to 6 days. 

Amoebiasis: 

Adult — 1.5 to 2g daily as a single dose for 3 - 6 days.  

Child — 30 to 50 mg/kg daily as a single dose for 3 days. Trichomoniasis and giardiasis: 

Adult — 2g as a single dose. 

Child — 50 to 75 mg/kg as a single dose. 

Parenteral 

Bacterial vaginosis and ulcerative gingivitis: 

Adult — 2g as a single dose parenterally. Anaerobic infections: 

Adult — Initially 800 mg/400 ml infused i.v. at a rate of 10 ml/min followed by 800 

mgdaily. 

Abdominal surgical prophylaxis: 

Adult — 2.0g as single i.v. infusion 12 h prior to surgery. 

Contraindications; Hypersensitivity to nitroimidazole derivatives, first trimester of 

pregnancy (Appendix 10c), lactation (Appendix 10b), blood dyscrasias, porphyria; 

interactions (Appendix 9a). 

Precautions; Seizures, peripheral neuropathy, CNS disease, disulfiram-like reaction with 

alcohol. 

Adverse effects — Similar to metronidazole. 

9.2 Antibacterial Drugs Beta-Lactams 

Beta-lactam antibiotics including penicillins, cephalosporins and carbapenems share a 

common structure; they are bactericidal, their mechanism of action resulting from inhibition 

of peptidoglycan, a mucopeptide in bacterial cell walls. Beta-lactamase inhibitors such as 

clavulanic acid are often necessary to provide activity against beta-lactamases produced by a 

wide range of both Gram-negative and Gram-positive bacteria. 

Cephalosporins are classified by generation, with the first generation agents having Gram-

positive and some Gram- negative activity; the second generation drugs have improved 

Gram-negative activity and the third generation have a wider spectrum of activity, although 



 

 

 

may be less active against Gram-positive bacteria than first generation drugs, but they are 



 

 

 

active against Gram-negative Enterobacteriaceae and Pseudomonas aeruginosa. 

Carbapenems are semisynthetic derivatives of Streptomyces cattleya. They have a broad 

spectrum of activity and are stable to most penicillinases. They should be reserved for 

severe infections resistant to other antibiotics. Penicillins may cause encephalopathy due 

to cerebral irritation. This rare, but serious adverse effect may result from very high doses or 

in severe renal failure. Penicillins should not be given by intrathecal injection because they 

can cause encephalopathy which may be fatal. 

Hypersensitivity 

The most important adverse effect of penicillins is hypersensitivity which causes rashes and, 

occasionally anaphylaxis, which can be fatal. 

Cephalosporins and Imipenem with Cilastatin: 

Ceftazidime and ceftriaxone are third generation cefa-losporins. Ceftriaxone is used for 

serious infections such as septicaemia, pneumonia and meningitis; it is used as a reserve 

antimicrobial to treat meningitis due to Streptococcus pneu-moniae in some areas where 

penicillin resistance is found. Ceftazidime is active against Pseudomonas aeruginosa 

and other Gram-negative bacteria; it is used in the treatment of pseudomonal infections 

and in some areas is restricted to use only where gentamicin resistance is high. 

Imipenem is a broad-spectrum antibiotic. As it is partially inactivated by enzymatic activity 

in the kidney, it is administered with cilastatin which inhibits the renal metabolism of 

imipenem. It is active against many aerobic and anaerobic Gram-positive and Gram-

negative bacteria; in some areas it is reserve agent for the treatment of infections due to 

Acineto-bacter spp. and P. aeruginosa, which are resistant to other more usual treatments. 

Quinolones 

Ciprofloxacin is active against both Gram-positive and Gram- negative bacteria. It is 

particularly active against salmonella, shigella, campylobacter, neisseria, Bacillus anthracis 

and pseudomonas. It is also active against chlamydia and some mycobacteria. Most 

anaerobic organisms are not susceptible. Ciprofloxacin is used with doxycycline and 

metronidazole to treat pelvic inflammatory disease. 

9.2   Antibacterial Drugs Beta-Lactams 

Tetracyclines 

Doxycycline is a tetracycline and is a broad-spectrumantibiotic effective for conditions 

caused by chlamydia, rickettsia, brucella and the spirochaete, Borrelia burgdorferi (Lyme 

disease). It is the preferred tetracycline since it has a more favourable pharmacokinetic 

profile than tetracycline. It is deposited in growing bone and teeth causing staining and 

occasionally dental hypoplasia. It should not be given to children under 8 years or pregnant 

women.



 

 

 

Aminoglycosides 

Aminoglycosides including gentamicin are bactericidal and active against some Gram-

positive and many Gram-negative organisms including Pseudomonas aeruginosa. 

Aminoglycosides are not absorbed from the gut and must therefore be given by injection for 

systemic infections. Excretion is mainly by the kidney and accumulation occurs in renal 

impairment. 

The most important adverse effects are ototoxicity and nephrotoxicity and they are most 

common in the elderly and in patients with renal impairment. These groups and, if possible, 

all patients should be monitored for ototoxicity by audiometry. If there is impairment of 

renal function the dose interval must be increased; in severe renal impairment, the dose 

should also be reduced. Serum concentration monitoring avoids both excessive and sub 

therapeutic concentrations and can prevent toxicity and ensure efficacy. If possible serum 

concentrations should be monitored in all patients, but must be measured in infants, the 

elderly, in obesity, in cystic fibrosis, in high-dosage regimens, in renal impairment, or if 

treatment lasts for longer than 7 days. 

Macrolides 

Erythromycin is a macrolide; it has an antibacterial spectrum that is similar but not 

identical to penicillin and is used as an alternative in penicillin-allergic patients. It is 

effective in respiratory infections, whooping cough, legionnaires’ disease and 

campylobacterenteritis. 

Azithromycin is more active than erythromycin against some Gram-negative organisms 

such as Chlamydia trachomatis. The concentration and persistance of azithromycin is 

much higher in the tissue than in plasma; a single dose of azithromycin is used in the 

treatment of uncomplicated genital Chlamydia and trachoma. Azithromycin is not 

recommended if there is a possibility of gonorrhoea because macrolide resistance 

emerges rapidly when it is used in this setting. 

Metronidazole 

Metronidazole has high activity against anaerobicbacteria and protozoa. Metronidazole by 

the rectal route is an effective alternative to the intravenous route when oral administration 

is not possible. 

Nitrofurantoin 

Nitrofurantoin is bactericidal in vitro to most Gram-positive and Gram-negative urinary-tract 

pathogens and it is used to treat acute and recurrent urinary-tract infections. It is also used 

prophylactically in chronic urinary-tract infections. 

 



 

 

 

Sulfonamides and Trimethoprim: 

The usefulness of sulfonamides is limited by an increasing incidence of bacterial resistance. 

Sulfame thoxazole is used in combination with trimethoprim because of their 

synergistic activity. 

The treatment of Pneumocystis carinii infections must only be undertaken with specialist 

supervision where there are appropriate monitoring facilities. Trimetho-primisalso used 

alone for respiratory-tract infections and, in particular, for urinary-tract infections. 

Vancomycin 

Vancomycin is not significantly absorbed from the gastroin-testinal tract and must be given 

intravenously for systemic infections which cannot be treated with other effective, 

lesstoxicantimicrobials. It is used to treat serious infections due to Gram-positive cocci 

including methicillin-resistant staphy-lococcal infections, brain abscess, staphylococcal 

meningitis and septicaemia. 

Amoxycillin* 

 ScheduleH 

Indications; Urinary tract infections, upper respiratory- tract infections, bronchitis; 

pneumonia; otitis media; dental  abscess; osteomyelitis;  Lyme  disease  in children; 

endocarditis prophylaxis; post-splenectomy prophylaxis; gynaecological infections; 

gonorrhoea; Helicobacter pylori eradication. 

Dosage form(s); Tablets 250 mg, 500 mg; Kid Tablets 125, 250 mg;  Capsules 250,  500 

mg;  Drysyrup 125 and 250 mg per 5ml; Injection 1ml ampoule (100  mg/ml),  250  

mg/vial; Drop10  ml  (100 mg/ml) Suspension 125 mg/5 ml. 

Dose; Oral 

Adult — 250 mg every 8 h, double in severe infection. 

Otitis media: 1g every 8 h. 

Enteric fever : 2 to 4g daily in  divided doses for  14 to  21days. 

Intramuscular injection 

500 mg every 8 h. 

Intravenous injection or infusion 

500 mg every 8 h, increase to 1g every 6 h in case of severe infection. 

Child up to 10 years- 125 mg every 8 h, double in severe infections. 

Otitis media: 40 mg/kg body weight daily in three divided doses. 

Enteric fever :50 to100 mg/kg body weight in three divided doses for 14 to 21 days. 

Intramuscular injection 

50 to 100 mg/kg body weight in divided doses. 

Intravenous injection or infusion 

50 to 100 mg/kg body weight in divided doses.



 

 

 

 

Contraindications;Hypersensitivity to penicillins (see notes above). 

Precautions;History of allergy; renal impairment; erythematous rashes common possibly in 

glandular fever, chronic lymphatic leukaemia and possibly HIV infection; lactation 

(Appendix 10b); interactions (Appendices 9b, 9c, 10d); possibility of super infection with 

mycotic pathogens, mononucleosis, hepatic impairment (Appendix 10a); pregnancy 

(Appendix 10c). 

Adverse effects; Nausea and vomiting, diarrhoea; rashes (hypersensitivity or toxic 

response, may be serious reaction-discontinue treatment); hypersensitivity reactions 

including Stevens– Johnson syndrome, urticaria, angioedema, anaphylaxis, serum 

sickness-like reactions, haemolytic anaemia, interstitial nephritis; rarely, antibiotic- 

associated colitis; neutropenia, thrombocytopenia, coagulation disorders; rarely, 

central nervous system disorders including convulsions associated with high doses or 

impaired renal function; mucocutaneous candidiasis, with discolouration; agitation. 

Storage; Tablet, Capsule and Oral suspension— store protected from moisture at a 

temperature not exceeding 30° C. Injection: Store protected from moisture in a sterile, 

tamper evident container sealed so as to exclude microorganisms at temperature not 

exceeding 30°C. 

Amoxycillin + Clavulanic acid* 

 ScheduleH 

Indications; Treatment of infections caused by susceptible organisms, sinusitis, otitis media, 

dental abscess, severe respiratory tract infections, urinary tract infections, skin and soft 

tissue infections, surgical prophylaxis. 

Dosage form(s); Tablets 

Amoxycillin + Clavulanic acid 500 mg + 125mg; 250 mg +125mg; 875 mg +125mg; 200 

mg + 28.5 mg (DT) 

Capsules 

Amoxycillin + Clavulanic acid 500 mg + 125 mg; 200 mg + 28.5 mg 

Syrup 

Amoxycillin + Clavulanic acid 400 mg + 57 mg; 250 mg + 28.5 mg 

Suspension 

Amoxycillin + Clavulanic acid 200 mg + 28.5 mg/5 ml; 125 mg + 31.25 mg/5 ml; 250 mg + 

62.5 mg/5 ml 

Injection 

Amoxycillin + Clavulanic acid 250 mg + 50 mg; 1g + 200 mg 125mg+25mg; 500 mg + 100 

mg 

 



 

 

 

Dose; Oral 

Upper and lower respiratory tract infections, sinusitis, otitis media, skin and soft tissue 

infections, susceptible infections: 

Adult— 250 to 500 mg every 8 h or 500 to750 mg every 12h. 

Child — 125  to 250  mg every 8  h; Children weighing 

< 40kg: 20 to 40 mg/kg/day in divided doses every 8h; Infants 

< 3 months: up to 30 mg/kg/day in divided doses every 12 h. 

Dental abcesses: 

Adult — 3g as a single dose, followed by a seconddose 8 h later. 

9.2   Antibacterial Drugs Beta-Lactams 

Severe or recurrent respiratory tract infections: 

Adult — 3 g twice daily. 

Child — (2 to 6 years): 5 ml twice daily; (7 to 12 years): 10 ml twice daily before meals, 

upto 14 days (dose should be specified in terms of strength). 

Parenteral 

Susceptible infections and surgical prophylaxis: 

Adult — 500 mg every 8 hr. In severe infections, dose may be increased to 1 g every 6 h, 

upto 14 days. Can be given via i.morslowi.v. over 3 to 4 minor i.v. infusion over 30 to 60 min. 

Child — <10 years: 50 to 100 mg/kg/day in divided doses. 

Contraindications; Hypersensitivity to penicillins, infectious mononucleosis, jaundice. 

Precautions; Renal impairment,(Appendix10d) hepatic dysfunction, (Appendix 10a) 

patients on anticoagulant therapy, pregnancy (Appendix 10c), lactation, interactions 

(Appendix 9c). 

Adverse effects;GI upset, mycosis, rash, nausea, vomiting, anaphylaxis, cholestatic 

jaundice, blood dyscracias, toxic epidermal necrolysis, convulsions, exfoliative dermatitis, 

Stevens– Johnson syndrome, angioedema, hepatitis, tooth discolouration. 

Ampicillin* 

ScheduleH 

Indications;Mastoiditis; gynaecological infections; septicaemia; peritonitis; endocarditis; 

meningitis; cholecystitis; osteomyelitis; respiratory tract infection. 

Dosage form(s); Tablets 125 and 250 mg; Capsules 250, 500 mg and 1g; Dry Syrup 125 

and 250 mg/5ml; Injection 100, 250 and 500 mg/vial. 

Dose;Oral 

Adult — 250 mg to 1g every 6 h at least 30 min before food. 

Urinary tract infection: 

Adult — 500 mg every 8 h. 



 

 

 

Child — below 10 years: Half of adult dose. Intramuscular and intravenous injection or 

infusion 500 mg every 4 to 6 h. 

Listeria meningitis (in combination with antibiotics); by intravenous infusion 2g every 4 h 

for 10 to 14 days. 

Child — Half of the adult dose. 

Listeria meningitis (in combination with antibiotics); infants 1 to 3 months; 50 to 100 mg/kg 

body weight every 6h. 

3 months to 12 years; 100 mg/kg body weight every 76 h (max. 12g daily). 

Contraindications;Hypersensitivity to penicillins (see notes above). 

Precautions;History of allergy (see notes above); renal impairment (Appendix 10d); 

erythematous rashes common in glandular fever, acute or chronic lymphocytic leukaemia and 

cytomegalovirus infection; lactation (Appendix 10b); interactions (Appendices 9b, 9c, 

9d); pregnancy (Appendix 10c). 

Adverse effects; Nausea and vomiting, diarrhoea; rashes, high fever (hypersensitivity or 

toxic response: may be serious reaction, discontinue treatment); hypersensitivity reactions 

including urticaria, angioedema, anaphylaxis, serum sickness like reaction, haemolytic 

anaemia, interstitial nephritis (see also notes above); rarely, antibiotic- associated 

colitis; neutropenia, thrombocytopenia, coagulation disorders; sore tongue; asthma. 

Azithromycin* 

 ScheduleH 

Indications;Uncomplicated genital chlamydial infections and trachoma. 

Dosage form(s); Tablets 100, 250 and 500 mg; Capsules 250 and 500 mg; Injection 500 

mg/vial Dry Syrup 100, 200 mg/5 ml. 

Dose;Oral 

Adult — 500 mg once daily for 3 days or 500 mg on first day then 250 mg once daily for 4 

days. 

Child — over 6 months: 10 mg/kg body weight once daily for 3 days. 

Body weight 15 to 20 kg: 200 mg once daily for 3 days; body weight 26 to 35 kg: 300 mg 

daily for 3 days. 

Uncomplicated genital chlamydia infection and non-gonococcal infection: 500 mg once 

daily for 7 days. 

Contraindications; Hepatic impairment (Appendix10a); hypersensitivity to erythromycin. 

Precautions;Pregnancy (Appendix 10c) and lactation (Appendix 10b); renal impairment, 

prolongation of QT interval (ventricular tachycardia reported); interactions (Appendices 

10c, 10d); exacerbation of symptoms of myasthenia gravis; impaired hepatic function. 

Adverse effect;Fewer gastrointestinal effects as compared to erythromycin, also anorexia, 

dyspepsia, constipation; dizziness, headache, drowsiness; photosensitivity; hepatitis, 

interstitialnephritis, acuterenal failure, asthenia, paraesthesia, convulsions and mild neutropenia 



 

 

 

reported; rarely, tinnitus, hepatic necrosis, hepatic failure and taste disturbances; flatulence, 

somnolence, angioedema; eczema, pharyngitis; arthalgia, conjunctivitis. 

Benzathine Benzyl Penicillin* 

Schedule H 

Indications; Mild to moderate infections of upper respiratory tract due to susceptible 

streptococci, Syphilis, prophylaxis of rheumatic fever. 

Dosage form(s); Injectable Suspension 1200,000 units/2 ml. 

Dose; Streptococcal URTI: 1.2 million unit (> 27 kg) single dose (deep IM inj) after 

sensitivity test (AST); 0.6 million unit (<27 kg) single dose (deep IM inj) AST. 

Secondary prophylaxis of Rheumatic fever: 1.2 million unit (> 27 kg) single dose (deep IM 

inj) after sensitivity test (AST) every 21 days; 0.6 million unit (<27 kg) single dose (deep IM 

inj) AST every 15 days. 

Syphilis: Primary, secondary, or early latent: Single dose of 2.4 million unitim; Late latent 

(or latent of uncertain duration), cardiovascular, orbenigntertiary: 2.4 million unit in weekly 

for 3 weeks. 

Contraindications; Hypersensitivity, neurosyphilis. 

Precautions;Hypersensitivity to cephalosporins or/ and penicillins, elderly, infants, 

asthma, kidney disease, lactation (Appendix 10b); interactions (Appendix 9c). 

Adverse effects;Hypersensitivity reactions such as exfoliative dermatitis, pain at 

injection site, thrombophlebitis of injected vein, diarrhoea, nausea, joint pain, angioedema, 

serum sickness like reactions; haemolytic anaemia, interstitialnephritis. 

Benzyl Penicillin 

Schedule H 

Indications;Mild to moderate infections of upper respiratory tract due to susceptible 

streptococci, syphilis, prophylaxis of rheumatic fever. 

Dosage form(s); Injectable Suspension 6, 12, 24 Lac units; Injectable suspension 1200,000 

units/2ml. 

Dose; Streptococcal URTI: 1.2 million unit (> 27 kg) single dose (deep IM inj) after 

sensitivity test (AST); 0.6 million unit (< 27 kg) single dose (deep IM inj) AST. 

Secondary prophylaxis of Rheumatic fever: 1.2 million unit (>27 kg) single dose (deep IM 

inj) after sensitivity test (AST) every 21 days; 0.6 million unit (<27 kg) single dose (deep IM 

inj) AST every 15 days. 

Syphilis: Primary, secondary, or early latent : Single dose of 2.4 million Unit IM; Late 

latent (or latent of uncertain duration), cardiovascular, or benign tertiary: 2.4 million Unit IM 

weekly for 3weeks. 

Contraindications;Hypersensitivity, neurosyphilis. 



 

 

 

Precautions;Hypersensitivity to cephalosporins or/ and penicillins, elderly, infants, asthma, 

renal impairment (Appendix 10d), lactation (Appendix 10b); pregnancy (Appendix 10c). 

Adverse effects;Hypersensitivity reactions such as exfoliative dermatitis, pain at injection 

site; thrombophlebitis of injected vein, diarrhoea, nausea, joint pain, angioedema, serum 

sickness like reactions, haemolytic anaemia, interstitial nephritis. 

Cefadroxil 

Schedule H 

Indications2; Indicated in the treatment of UTI, skin & skin structure infections caused by 

S.cocci or streptococci, pharyngitis, tonsilitis, respiratory tract infections only. 

Dosage form(s); Tablets/Capsules – 500 mg, 1gm, Oral suspension -125 mg/5ml, 250 

mg/5ml, dispersible tablet 250 mg.  

Dose3;Oral 

Adult - 1-2 gm daily in two divided doses (500 mg to 1 g every 12 hours)  

Child - 25-50 mg/ kg body wt in divided doses every 12 hours. 

Contraindications;Patients with any known allergy to cephalosporins. 

Precautions1;should be used with caution in the presence of markedly impaired renal function 

(creatinine clearance rate of less than 50 mL/min/1.73 M2). In patients with known or suspected 

renal impairment, careful clinical observation and appropriate laboratory studies should be made 

prior to and during therapy. Prolonged use may result in the overgrowth of non susceptible 

organisms. Careful observation of the patient is essential. If super-infection occurs during 

therapy, appropriate measures should be taken. 

Adverse effects3;Abdominal pain, Fixed eruption, Pruritus, Rash erythematous, Rash maculo-

papular, Stevens Johnson syndrome,Dyspepsia,nausea, vomiting, diarrhoea, dysuria, 

pseudomembranous colitis. Allergies (rash, urticaria and angiodema), genital pruritus, genital 

moniliasis, vaginitis and moderate transient neutropenia. Potential Fatal - Anaphylactic  

reaction, pseudomembranous colitis.   

Cefazolin 

 ScheduleH 

Indications;Respiratory tract infection; urinary tract infection; skin and soft tissue 

infection; biliary tract infection; bone and joint infection; endocarditis; septicaemia; 

preoperative prophylaxis. 

Dosage form(s); Injection 125, 250, 500 mg and 1g/vial. 

Dose;Intramuscular and intravenous injection 

Adult — 1 to 4g daily in 2 to 3 divided doses. 

Child — 50 to 100 mg/kg body weight every 6 h. 

Contraindications;Hypersensitivity and cephalosporin; colitis; lactation; pregnancy 

(Appendix 10c).



 

 

 

 

Precautions; Renal function impairment (Appendix10d); over growth of non-susceptible 

organism; interactions (Appendix 9c). 

Adverse effects;Eosinophilia; diarrhoea; fever; convulsions; neutropenia, anaphylaxis, 

phlebitis, oral candidiasis, leucopenia; transient rise in SGOT and SGPT and alkaline 

phosphatase. 

Storage;Store protected from light and moisture at a temperature not exceeding 30° C. The 

constituted solution should be stored protected from light and used within 24 h when stored 

at a temperature not exceeding 30°C or within 4 days when stored between 2°C to 8°C. 

Cefixime* 

 ScheduleH1 

Indications;Otitis media, respiratory tract infections, uncomplicated UTIs, effective against 

infections caused by Enterobacteriaceae, H. influenza species. 

Dosage form(s); Tablets 50,  100,  200 and  400 mg; Capsules  100  and  200 mg; 

Syrup/Suspension 50 mg/5 ml, 100 mg/5 ml. 

Dose;  Adult — 200 to 400 mg/day as a single dose or in 2 divided doses. 

Child — (more than 6 months) 8 mg/kg/day as a single dose or two divided doses. 

Uncomplicated gonorrhea: 

Adult — 400 mg as a single dose. 

Contraindications;Hypersensitivity to cephalosporins. 

Precautions; History of allergy to penicillins, renalfailure (Appendix 10d) or patients 

under- going continuous ambulatory peritoneal dialysis (CAPD) and hemodialysis (HD), 

gastro intestinal disease, pregnancy (Appendix 10c), lactation, interactions (Appendix 9c). 

Adverse effects;Diarrhoea, pseudomembranous colitis, loose or frequent stools, 

abdominal pain, nausea, dyspepsia; hypersensitivity reactions. 

Cefoperazone 

Indications; Urinary, biliary, respiratory, skins of tissue infections, meningitis, 

septicemias, Pseudomonas, Salmonella typhi, B. fragilis infections. 

Dosage form(s); Injections 0.25, 1.0, 2.0 g/vial. 

Dose;25 to 100 mg/kg/day in 2 to 3 divided doses. 

Contraindications;Hypersensitivity, interactions (Appendix 9a). 

Adverse effects;Anaphylaxis, fever, skin rashes; nephritis; granulocytopenia, and hemolytic 

anaemia, hypoprothrombinaemia and bleeding disorders. 

 

 



 

 

 

Cefotaxime* 

 ScheduleH1 

Indications;Infections due to sensitive Gram-positive and Gram-negative bacteria such 

as bacteraemia, cellulitis, intra-abdominal infections, gonorrhoea, bone or joint 

infections, skin and skin structure infections, urinary tract infections,  septicemias, 

surgicalprophy-laxis, endometritis, life threatening resistant/hospital acquired infections, 

infections in immuno-compromised patients, Haemophilus epiglottitis and meningitis. 

Dosage form(s); Injection 125, 250, 500 mg and 1g/vial. 

Dose;Susceptible infections: 1 to 2g by i.v. or i.m. injection, 8 to 12 h. Max. 12 g/day. 

Child — 50 to 100 mg/kg/day. 

Surgicalprophylaxis :1 g by i.v. or i.m. injection, 30 to 90 min before procedure. 

Gonorrhoea: 0.5 to 1g by i.m. injection, as a single dose. Septicaemia, meningitis: 

Adult — 2g i.v. 6 to 8 hourly for 14 to 28 days. 

Neonates — 50 mg/kg daily in 2 to 4  divided doses may be increased to 150 to 200 mg/ 

kg daily in severe infections. 

Child — 100 to 150 mg/kg daily in 2 to 4 divided doses increased up to 200 mg/kg daily 

in very severe infections. 

Contraindications;Renal disease (Appendix 10d); hypersensitivity to cephalosporins. 

Precautions;Impaired kidney or liver disease, colitis; history of penicillin allergy; 

pregnancy (Appendix 10c), lactation; (Appendix 10b) diabetes. 

Adverse effects;Local inflammation or pain at injection site; thrombocytopenia, 

eosinophilia, leukopenia; pseudomembranous colitis, moniliasis, diarrhoea, 

candidiasis, decreased urination; seizures, headache, nausea and vomiting; jaundice; 

Stevens – Johnson syndrome. 

Ceftazidime* 

Schedule H1 

Indications — Infections due to sensitive bacteria, especially those due to Pseudomonas 

spp. and including those resistant to aminoglycosides. 

Dosage form(s); Injection 250, 500 mg, 1g and 2g vial. 

Dose;Deep intramuscular and intravenous injection and infusion 

Adult — 1g every 8 h or 2g every 12 h. Severe infections: 2g every 12 h or 3g every 12 h 

(1g single dose by intravenous route). Immuno compromised or meningitis patients: 150 

mg/kg body weight daily in 3 divided doses (max 6g daily) given by i.v. route only. 

Elderly — Usual max dose of 3gdaily. 

Child— Upto 2 months; 25 to 60 g/kg body weight in two divided doses. Over 2 months: 30 

to100mg/kg body weight in 2 to 3 divided doses. 



 

 

 

Contraindications — Cephalosporin hypersensitivity; porphyria. 

Precautions;Penicillin sensitivity; renal impairment; (Appendix 10d) lactation (Appendix 

10b); false positive urinary glucose (if tested for reducing substances) and false positive 

Coombs’ test; interactions (Appendices 9b, 10c); pregnancy (Appendix 9c); fall in 

prothrombin activity, colitis. 

Adverse effects; Diarrhoea, nausea, vomiting, abdominal discomfort, headache; rarely, 

antibiotic- associated colitis (particularly with higher doses); allergic reactions including 

rashes, pruritus, urticaria, serum sickness-like reaction, fever and arthralgia and 

anaphylaxis; erythema multiforme, toxic epidermal necrolysis reported; transient hepatitis, 

cholestatic jaundice; eosinophilia and blood disorders (including thrombocytopenia, 

leukopenia, agranulocytosis, aplastic anaemia andhaemolytic anaemia); reversible 

interstitial nephritis; nervousness, sleep disturbances, confusion, hypertonia and dizziness; 

phlebitis, angioedema, myoclonia, candidiasis, transient elevation of blood urea and serum 

creatinine. 

Storage; Store in sterile containers sealed so as to exclude microorganisms protected from 

moisture at a temperature not exceeding 30°C. 

Ceftriaxone* 

 ScheduleH1 

Indications; Serious infections due to sensitive bacteria, including septicaemia, 

pneumonia and meningitis; surgical prophylaxis; prophylaxis of meningococcal 

meningitis; gonorrhea; bone and joint infection. 

Dosage form(s); Injection 125, 250, 500 mg, 1g and 2g vial. 

Dose;Intramuscular and intravenous injection or infusion 

Adult — Urinary tract infection, pneumonia, pelvic inflammatory disease, prophylaxis of 

surgical infections and meningitis: 4g initially once daily for 10 days or up to 72 h after 

fever disappears. 

Typhoid : 4g daily for 2 days followed by 2g daily for next two days. 1 to 2g daily is used 

for any other type of condition. 

Meningitis : Child — 75 to 100 mg/kg body weight for 7 to 9 days. 

Typhoid : 5 mg/kg body weight for 7 days. 50 to 75 mg/kg body weight is used in case of 

any other condition (max. 2g/day). 

9.2   Antibacterial Drugs Beta-Lactams 

Contraindications;Cephalosporin hypersensitivity; porphyria; neonates with jaundice, 

hypoalbuminaemia, acidosis or impaired bilirubin binding. 

Precautions;Penicillin sensitivity; severe renal impairment; hepatic impairment if 

accompanied by renal impairment (Appendix 10a); premature neonates; may displace 

bilirubin from serum albumin; treatment longer than 14 days, renal failure, dehydration or 



 

 

 

concomitant total parenteral nutrition-risk of ceftriaxone precipitation in gallbladder; 

lactation (but appropriate touse, see Appendix 10b); pregnancy (Appendix 10c); false 

positive urinary glucose (if tested for reducing substances) and false positive Coombs’ 

test; interactions (Appendices 9b, 9c); prophylactic  indication,  patients  with   

impaired vit K synthesis, monitoring of prothromb in time is recommended. 

Adverse effects;Diarrhoea, nausea and vomiting, abdominal discomfort, headache; 

antibiotic-associated colitis (particularly with higher doses); allergic reactions including 

rashes, pruritus, urticaria, serum sickness-like reactions, fever and arthralgia and 

anaphylaxis; erythema multiforme, toxic epidermal necrolysis reported; transient hepatitis 

and cholestatic jaundice; elevation of SGOT and SGPT; eosinophilia and blood disorders 

(including thrombocytopenia, leukopenia, agranulocytosis, a plastic anaemia and haemolytic 

anaemia); reversible interstitial nephritis, hyperactivity, nervousness, sleep disturbances, 

confusion, hypertonia and dizziness; calcium ceftriaxone precipitates in urine (particularly 

in very young, dehydrated, or those who are immobilized) or in gall bladder-consider 

discontinuation if symptomatic; rarely, prolongation of prothrombin time, pancreatitis; local 

reaction, hypersensitivity. 

Cephalexin* 

Schedule H 

Indications;Respiratory tract infections; otitis media; skin and skin structure infections; 

genitourinary tract infection; bone infection. 

Dosage form(s); Capsules/Tablets 125, 250 and 500 mg; 125 mg Kid tablets; 250 mg Dt; 

Dry Syrup 125 and 250 mg/5 ml; Suspension 125 mg/5ml. 

Dose; To be given preferably on empty stomach. 

Adult — 250 mg every 6 h or 500 mg every 8 to 12 h, increased to 1 to 1.5g every 6 to 8 h 

for severe infections. 

Prophylaxis of severe urinary tract infection: 125 mg  at night. 

Child — 25 mg/kg body weight daily in divided doses doubled for severe infections (max. 

100 mg/kg body weight daily); Under 1 year: 125 mg every12h; 1 to 5 years: 125mg every 8 

h; 5 to 12 years: 250 mg every 8 h. 

Contraindications;Cephalosporin hypersensitivity. 

Precautions;Sensitivity to beta-lactam antibacterials (avoid if history of immediate 

hypersensitivity reaction, renal impairment; (Appendix10d) lactation; (Appendix10b) false 

positive urinary glucose (if tested for reducing substances) and false positive Coombs’ 

test; poor nutritional state; pregnancy (Appendix10c). 

Adverse effects;Diarrhoea and rarely, antibiotic- associated colitis (more likely with 

higher doses), nausea and vomiting, abdominal discomfort, headache; allergic reactions 

including rashes, pruritus, urticaria, serum sickness like reactions with rashes, fever and 

arthralgia and anaphylaxis; Stevens– Johnson syndrome, toxic epidermal necrolysis 



 

 

 

reported; disturbances in liver enzymes, transient hepatitis and cholestatic jaundice; other 

side-effects reported include eosinophilia and blood disorders (including 

thrombocytopenia, leucopenia, agranulocytosis, a plastic anaemia and haemolytic 

anaemia); reversible interstitial nephritis, hyperactivity, nervousness, sleep disturbances, 

hallucinations, confusion, hypertonia and dizziness; dyspnoea, colitis, increased blood 

urea, creatinine, alkaline phosphatase, bilirubin, LDH. 

 

Chloramphenicol* (Refer Page No.-----) 

 ScheduleH 

Indications;Severe life-threatening infections, particularly those caused by Haemophilus 

influenzae and typhoid fever; cerebral abscess; mastoiditis; relapsing fever; gangrene; 

granuloma inguinale; listeriosis; severe melioidosis; plague; psittacosis; tularaemia; 

Whipple’s disease; septicaemia; empirical treatment of meningitis; ocular infection. 

Dosage form(s); Capsules 250 and 500 mg; Syrup 125 mg/5 ml; Injection 250 and 500 

mg/vial. 

Dose;Oral, intramuscular or intravenous injection or infusion 

Adult — 50 mg/kg body weight in 4 divided doses (can be doubled in very severe 

infections, septicaemia, meningitis, reduce as soon as clinically indicated). 

Child — Haemophilus epiglotitis and pyrogenic meningitis : 50 to100 mg/kg body weight 

daily in divided doses (can be doubled in severe infections, reduce as soon as clinically 

indicated). 

Contraindications;Pregnancy (Appendix 10c); porphyria; blood dyscrasias, preexisting 

bone marrow depression; hypersensitivity; patients receiving radiation therapy. 

Precautions;Avoid repeated courses and prolonged use; reduce dose in hepatic  

impairment (Appendix 10a) and severe renal impairment (Appendix 10d); blood counts 

required before and during treatment; monitor plasma concentrations in neonates (see 

below); lactation (Appendix10b); interactions (Appendix 9c); regular blood count; over 

growth of non-susceptible organism may occur; seizure disorders. 

Adverse effects; Bone marrow depression-reversible and irreversible a plastic anaemia 

(with reports of leukaemia), anaemia, leukopenia and thrombocytopenia; nocturnal 

haemoglobin uria; peripheral neuritis and optic neuritis; nausea, vomiting, diarrhoea, dry 

mouth, stomatitis, glossitis; headache, depression; hypersensitivity reactions including, 

rashes, fever, angioedema and rarely, anaphylaxis; grey baby syndrome (vomiting, 

greenish diarrhoea, abdominal distension, hypothermia, pallid cyanosis, irregular 

respiration, circulatory collapse) may follow excessive doses in neonates with immature 

hepatic metabolism; also reported in infants born to mothers treated in late pregnancy; ocular 

irritation, an gioneuretic edema. 



 

 

 

Storage;Capsule: Store protected from moisture. Syrup and Injection: Store protected 

from light and moisture. 

Ciprofloxacin* (Refer Page No. -----) 

 ScheduleH 

Indications;Gastroenteritis including cholera, shigellosis, travellers’ diarrhoea, 

campylobacter and salmonella enteritis; typhoid; gonorrhoea; chancroid; legionnaires’ 

disease; meningitis (including meningococcal meningitis prophylaxis); respiratory-tract 

infections including pseudomonal infections in cystic fibrosis, but not pneumococcal 

pneumonia; urinary tract infections; bone and joint infections; septicaemia; anthrax; skin 

infections; prophylaxis in surgery. 

Dosage form(s); Tablets 100, 250, 500  and  750 mg; Infusion 50,100 and 200 ml 

(2mg/ml); Capsules 250 mg, 500 mg. 

Dose ;Oral 

Adult — Urinary tract infection, respiratory tract infection: 250 to 500 mg, twice daily. 

Severe respiratory tract infections: up to 750 mg twice daily (however in acute 

uncomplicated cystitis in women 100 mg twice daily for three days). Chronic prostatitis: 500 

mg twice daily for 28 days. Gonorrhoea: 500 mg as a single dose. 

Child — Not recommended. 

Intravenous infusion (30 to 60 min) 

Adult — Urinary tract infection, ENT infection, skin, soft tissue and bone infection, joint 

infection, gastrointestinal tract infection, severe systemic infection, gonorrhea, surgical 

prophylaxis and septicaemia; 100 to 200 mg twice daily by slow intravenous injection or 

infusion. 

Contraindications;History of tendon disorders related to quinolone use; exposure to strong 

sunlight, hypersensitivity to quinolones derivatives; tizanidine therapy. 

Precautions;History of epilepsy or conditions that predispose to seizures, G-6-PD 

deficiency, myasthenia gravis (risk of exacerbation), pregnancy (Appendix 10c), lactation 

(Appendix 10b), children or adolescents (see below); avoid exposure to excessive sunlight 

(discontinue if photosensitivity occurs); rarely,  tendon  damage- discontinue at first sign of  

pain  or  inflammation and  

rest affected limb; hepatic impairment; renal failure (Appendix 10d); avoid excessive 

alkalinity of urine and ensure adequate fluid intake as there is risk of crystalluria; 

interactions (Appendix 9c); cerebral arteriosclerosis, anxiety, paranoia, erythema, blistering. 

Use In Children: Ciprofloxacin causes arthropathy in the weight-bearing joints of immature 

animals and is therefore generally not recommended in children and growing adolescents. 

However, the significance of this effect in humans is uncertain and in some specific 

circumstances short-term use of ciprofloxacin in children may be justified. Ciprofloxacin is 

used for pseudomonal infections in cystic fibrosis (for children over 5 years) and for 



 

 

 

treatment and prophylaxis of anthrax. 

May impair ability to perform skilled tasks, for example, operating machinery, driving. 

Adverse effects; Nausea, vomiting, dyspepsia, abdominal pain, flatulence, diarrhoea 

(rarely, antibiotic-associatedcolitis), dysphagia, tremor, hyperglycaemia, headache, 

dizziness, sleep disorders, rash (rarely, erythemamultiforme (Stevens–Johnson syndrome) 

and toxic epidermal necrolysis) and pruritus; vasculitis, erythema nodosum, petechiae, 

haemorrhagic bullae; less frequently anorexia, increase in blood urea and creatinine; 

drowsiness, restlessness, asthenia, depression, confusion, hallucinations; 

convulsions,paraesthesia; photosensitivity, hypersensitivity reactions including fever, 

urticaria, angioedema, arthralgia, myalgia and anaphylaxis; blood disorders (including 

eosinophilia, leukopenia, thrombocytopenia), altered prothrombin time; disturbances in 

vision, taste, hearing and smell, tinnitus; tenosynovitis; tachycardia, oedema, syncope, hot 

flushes and sweating; if psychiatric, neurological or hypersensitivity reactions 

(including severe rash) occur discontinue; arthralgia. 

Storage; Eye drops and Tablet: Store protected from light. Injection: Store protected from 

light at a temperature not exceeding 30° C. The container should not be allowed to freeze. 

Clarithromycin 

ScheduleH 

Indications;For the treatment of bacterial infections (pharyngitis/tonsillitis, sinusitis, 

bronchitis, pneumonia, uncomplicated skin and skin structure infections) caused by H. 

influenzae, M. catarrhalis, M. pneumoniae, S. pneumoniae, C. pneumoniae, S. aureus, S. 

pyogenes, Mycobacterium avium and Mycobacterium intracellulare. 

Dosage form(s); Tablets 250 and 500 mg ; 125 mg DT.  Suspension 125 mg/5 ml; Dry 

Syrup 125 mg/ml 

Dose;Oral 

Adult — 250 mg to 500 mg twice a day for 7 to 14 days increase in severe infections to 500 

mg every 12 h upto 14days. 

Child — Body weight under 8 kg: 7.5 mg/kg body weight twice daily; 8 to 11 kg: 62.5 mg 

twice daily; 30 to 40 kg: 250 mg twice daily. 

Contraindications;Hypersensitivity to clarithromycin; cephalosporin. 

Precautions;Neonate under 2 weeks (risk of hypertrophic pyloric stenosis); predisposition 

to QT interval prolongation (including electrolyte disturbances, concomitant use of drugs 

that prolong QT interval); avoid in porphyria; hepatic impairment; renal impairment; 

pregnancy (not known to be harmful) (Appendix 10c); lactation (only small amounts in 

milk); interactions (Appendix 9c); myasthenia gravis. 

Adverse effects;Nausea, vomiting, abdominal discomfort, diarrhoea (antibiotic-associated 

colitis reported); less frequently urticaria, rashes and other allergic reactions; reversible 

hearing loss reported after large doses; cholestatic jaundice, pancreatitis, cardiac 



 

 

 

effects(including chest  pain and    arrhythmias), myasthenia-like syndrome, Stevens– 

Johnson syndrome, toxic epidermal necrolysis also reported, dyspepsia, tooth and tongue 

discolouration, smell and taste disturbances, stomatitis, glossitis and headache; less 

commonly hepatitis, arthralgia and myalgia; rarely, tinnitus; very rarely, pancreatitis, 

dizziness, insomnia, nightmares, anxiety, confusion, psychosis, paraesthesia, 

convulsions, hypoglycaemia, renal failure, leucopenia and thrombocytopenia; on 

intravenous infusion, local tenderness, phlebitis. 

Clindamycin* 

 ScheduleH 

Indications;Respiratory tract infections, penicillin resistant staphylococcal infections and 

many anaerobes such as bacteroides, skin, soft tissue and dental infections. 

Dosage form(s);  Tablets/Capsules 150 &  300 mg; Syrup 4 ml (150 mg/ml); Injection 

2ml (150 mg/ml); Cream/Gel/Ointment 10g (1% w/w); Lotion 25ml(1%w/v). 

Dose;Oral 

Serious anaerobic infections 

Adult — 150 to 300 mg 6 every h; for more severe infection: 300 to 450 mg every 6h. 

Child — 2 to 4 mg/kg every 6 h; for more severe infection: 3 to 6 mg/kg every 6 h; 10 kg: 

37.5 mg every 8h. 

Prophylaxis of endocarditis 600 mg 1 h before dental procedure. 

Intravenous/Intramuscular 

Serious anaerobic infections: 

Adult — 0.6 to 2.7 g/day in 3 to 4 divided doses, up to 4.8 g/day for severe infections. 

Child — 20 to 40 mg/kg daily in 3 to 4 divided dose. 

Neonate—15 to 20mg/kg daily in 3 to 4 divided dose Toxic shock syndrome: 

Adult — 900 mg every 8 h along with penicillin G or ceftriaxone. Pelvic inflammatory 

disease: 

Adult — 900 mg every 8 h along with gentamicin. Vaginal Bacterial vaginosis: 

As pessary or 2% cream:  100 mg  once nightly for 3  to7 days. 

Topical Acne: 

As 1% preparation: Apply twice daily. 

Contraindications;Hypersensitivity, meningitis as it has less penetration into CNS, 

pseudomembranous colitis. 

Precautions; Hepatic and renal impairment (Appendix10a &10d), pregnancy (Appendix 10c) 

and lactation (Appendix 10b), GI disease, elderly, atopic patients, regular monitoring of blood 

counts, in conjunction with antibiotic therapy, pregnancy (Appendix 10c), interactions (Appendix 

9c). 

 



 

 

 

Adverse effects;Urticaria, rashes, contact dermatitis, exfoliative and vesiculous 

dermatitis, local irritation abdominal pain, oesophagitis, nausea, vomiting, diarrhoea, 

jaundice and liver abnormalities, eosinophilia, erythema multiforme, thrombophloebitis, 

gasping syndrome (premature infants and neonates) due to preservative benzoyl 

alcohol in parenteral formulation, pseudomembranous colitis, azotemia, oliguria, 

proteinuria. 

Cloxacillin* 

 ScheduleH 

Indications;Multibacillary (MB) leprosy; type 2 lepra reactions; gram positive infection 

including resistant staphylococci. 

Dosage form(s); Capsules 250 and 500 mg; Injection 250 and 500 mg/vial; Dry Syrup 

125 mg/5 ml. 

Dose; Oral 

Adult — 250 to 500 mg every 6 h at least 30 min. before food. Osteomyelitis; upto 8g daily 

in 2 to 3 divided doses. Surgical prophylaxis; 1 to 2g at induction thereafter upto 4 further 

doses each of 500 mg may be given every 6h. 

Slow intravenous injection or infusion 

Adult — Surgical prophylaxis; 1 to 2g at induction thereafter up to 4 further doses each of 500 

mg may be given every 6 h. 

Child — High risk procedures; Under 2 years; quarter adult dose. 2 to 10 years; half adult 

dose. 

Contraindications;Hypersensitivity to penicillins (see notes above). 

Precautions;History of allergy (see notes above); renal (Appendix 10d) and hepatic 

impairment (Appendix 10a); heart failure; lactation (Appendix 10b); pregnancy (Appendix 

10c). 

Adverse effects;Nausea and vomiting, diarrhoea; hypersensitivity reactions including 

urticaria, fever, joint pain, rashes, angioedema, anaphylaxis, serum sickness- like reactions, 

haemolyticanaemia, interstitialnephritis (see also, notes above); neut ropenia, 

thrombocytopenia, coagulation disorders; antibiotic-associated colitis; hepatitis and 

cholestatic jaundice: may be delayed in onset; electrolyte disturbances; pain, 

inflammation, phlebitisorthrombophlebitisat injection sites. 

Cotrimoxazole* 

(Trimethoprim + Sulphamethoxazole) 

 ScheduleH 

Indications — Urinary tract infections; respiratory-tract infections including bronchitis, 

pneumonia, infections in cystic fibrosis; melioidosis; listeriosis; brucellosis; granuloma 

inguinale; otitis media; skin infections; Pneumocystis carinii pneumonia.



 

 

 

 

Dosage form(s); Tablets (TMP+SMZ) 80 mg + 400 mg and 160 mg + 800 mg; Suspension 

40 mg TMP + 200 mg SMZ/5 ml. 

Dose;  Adult — 1 to 2 tablets twice daily for 7 to 14 days (160 + 800 mg). 

Child — Suspension 5 ml twice daily (40 + 200 mg). Infant 2.5 ml. 

Contraindications;Hypersensitivity to sulfonamides or trimethoprim; porphyria; marked 

liver parenchymal damage, blood dyscrasias, severe renal insufficiency. 

Precautions; Renal impairment (Appendix10d); hepatic impairment (avoid if severe; 

Appendix 10a); maintain adequate fluid intake (to avoid crystalluria); avoid in blood 

disorders (unless under specialist supervision); monitor blood counts and discontinue 

immediately if blood disorder develops; rash-discontinue immediately; predisposition to 

folate deficiency, elderly; asthma; G-6-PD deficiency; lactation (Appendix 10b); avoid in 

infants under 6 weeks; elderly.; pregnancy (Appendix 10c); interactions (Appendix 9c). 

Adverse effects; Nausea, vomiting, diarrhoea, headache; hypersensitivity reactions 

including rashes, pruritus, photosensitivity reactions, exfoliative dermatitis 

anderythemanodosum; rarely, erythema multiforme (Stevens– Johnson syndrome) and 

toxic epidermal necrolysis; systemic lupus erythematosus, myocarditis, serum sickness; 

crystalluria- resulting in haematuria, oliguria, anuria; blood disorders including 

granulocytopenia, agranulocytosis, aplastic anaemia, purpura- discontinue immediately; 

also reported, liver damage, pancreatitis, antibiotic-associated colitis, eosinophilia, 

cough and shortness of breath, pulmonary infiltrates, aseptic meningitis, depression, 

convulsions, ataxia, tinnitus, vertigo, dizziness, hallucinations and electrolyte 

disturbances; megaloblastic anaemia due to trimethoprim; elevation of transaminase and 

bilirubin; skin rashes. 

Doxycycline* (Refer Page No. ---) 

ScheduleH 

Indications;Respiratory-tract infections, including pneumonia and chronic bronchitis; 

urinary tract infections; syphilis; chlamydia, mycoplasma and rickettsia; prostatitis; 

lymphogranuloma venereum; pelvic inflammatory disease (with metronidazole); Lyme 

disease; brucellosis (with rifampicin); leptospirosis, scrub typhus and travellers’ 

diarrhoea; psittacosis; cholera; melioidosis; plague; anthrax; Q fever; Treatment of acute 

malaria caused by P. malariae and susceptible P. falciparum; P. vivax and P. ovale 

(followed by primaquine to eliminate intrahepatic forms); prophy laxis of malaria for 

pregnant women and non-immune individuals at risk. 

Dosage form(s); Tablets/Capsules100 and 200 mg; Syrup 25 mg/5 ml. 

Dose;Oral 

Severe infections including refractory urinary tract infection: 200 mg daily. 



 

 

 

Early syphilis: 100 mg twice daily for 14 days. Latent syphilis: 200 mg twice daily for 28 

days. 

Uncomplicated genital Chlamydia, non-gonococcal urethritis: 100 mg twice daily for 7 

days. 

Child — Only if alternate antibacterial cannot be given 5 mg/kg body weight in two divided 

doses. 

Contraindications;Pregnancy (Appendix 10c); children (see notes above); porphyria; 

systemic lupus erythematosus; hypersensitivity to tetracycline. 

Precautions;Avoid exposure to sunlight or sunlamps-photosensitivity reported; renal 

impairment (Appendix 10d); hepatic impairment (Appendix 10a); lactation (Appendix 10b); 

interactions (Appendices 9a, 9b, 9c 9d); predisposition to candidiasis. 

Adverse effects; Gastro intestinal disturbances; anorexia, erythema (dis continue 

treatment); photosensitivity; hypersensitivity reactions; headache and visual 

disturbances; hepatotoxicity, blood disorders, pancreatitis and antibiotic-associated colitis 

reported; staining of growing teeth and occasional dental hypoplasia; erythematous 

rashes, nasophryngitis, sinusitis, increased blood glucose levels, haemolytic anaemia, 

neutropenia. 

Erythromycin* 

Indications;Alternative to penicillin in hypersensitive patients; pneumonia; legionnaires’ 

disease; syphilis; chancroid; chlamydia; non- gonococcal urethritis; prostatitis; 

lymphogranuloma venereum; campylobacter enteritis; relapsing fever; diphtheria and 

whooping cough prophylaxis upper respiratory tract infection, acne vulgaris, sycosis, 

vulgaris. 

Dosage form(s); Tablets  125,  250 and  500  mg plain; 125 DT; Syrup 125mg/5ml; 

Ointment 2 and 3% w/w; Cream 3% w/w; Paeddrops100mg/ml; Suspension 125 mg/5ml. 

Dose;Oral 

Adult and child  — over 8  years: 250 to 500 mg every   6 h or 0.5 to 1g every 12 h up to 

4g daily in severe infections. 

Child — 1month to 2 years; 12.5 mg/kg body weight every 6h; 2 to 8 years 250 mg every 6h 

(doses doubled for severe infections). Early syphilis: 500 mg three times daily for 14 days. 

Contraindications;Hypersensitivity to erythromycin or other macrolides; porphyria; 

myasthenia gravis. 

Precautions;Hepatic impairment (Appendix 10a) and renal impairment (Appendix 10d); 

prolongation of the QT interval (ventricular tachycardia reported); pregnancy (Appendix 

10c); (not known to be harmful); lactation (Appendix 10b); interactions (Appendix 9c). 

Adverse effects;Nausea, vomiting, abdominal discomfort, diarrhoea and (antibiotic-

associated colitis); urticaria, rashes and other allergic reactions (rarely, anaphylaxis); 



 

 

 

reversible hearing loss after large doses; cholestatic jaundice, cardiac effects (including 

chest pain and arrhythmias), myasthenia like syndrome, erythema multiforme (Stevens–

Johnson syndrome) and toxic epidermal necrolysis; burning sensation, itching, anorexia. 

Framycetin* 

ScheduleH 

Indications;Bacterial skin infections, burns, ENT infections, surgical infections, traumatic 

injury, conjunctivitis, blepharitis. 

Dosage form(s); Cream 1% - 5, 15 and 40g; Drops 5 ml (0.5%); Dressing 1%; Powder 

15g. 

Dose; Topical Skin infections: 

Adult — as 1% dressing. 

Ophthalmic 

Blepharitis along with conjunctivitis: 

Adult — as 0.5 % ointment, apply 2 to 3 times daily. Otitis externa: 

Adult — 0.5% drops. 

Contraindications;Tuberculosis, glaucoma, perforated tympanic membrane, fungal, viral or 

resistant bacterial infections of eye, hypersensitivity. 

Precautions;Pregnancy, ototoxicity due to systemic absorption may occur if applied on 

large areas in children, elderly and patients with renal failure, avoid prolonged use, 

interactions (Appendix 10c). 

Adverse effects;Ototoxicity, gastrointestinal symptoms, inflammation, transient irritation, 

contact dermatitis, burning sensation, pruritus. 

Storage;Store protected from light and moisture at a temperature not exceeding 30°C. If the 

material is sterile, the container should be tamper-evident and sealed  so as to exclude 

microorganisms. 

Fusidic acid 

Gentamicin* (Refer Page No.-----) 

Schedule H 

Indications;Pneumonia; cholecystitis; peritonitis; septicaemia; acute pyelonephritis; 

prostatitis; skin infections; pelvic inflammatory disease; endocarditis; meningitis; 

listeriosis; tularaemia; brucellosis; plague; surgical prophylaxis; ocular bacterial infection. 

Dosage form(s); Eye Drops 0.3% w/v, Cream 15g (0.1% w/w); Injection 2 ml ampoule 

(40 mg/ml), 2 and 10 ml vials (40 mg/ml). 

Dose;Intravenous infusion 

Once daily dose regime; 5 to 7 mg/kg body weight, then adjust as per serum gentamicin 

concentration. 



 

 

 

Intramuscular or slow intravenous injection over at least 3 min. 

Multiple daily dose regimen: 3 mg/kg body weight divided into 8 hourly doses. 

Child — 2 weeks  to  12  years;  2  mg/kg body weight 8hourly. 

Contraindications;Myasthenia gravis. 

Precautions; Renal impairment (Appendix 10d), infants and elderly (dosage adjustment and 

monitorrenal, auditory and vestibular function and serum- gentamicin concentrations); 

avoid prolonged use; conditions characterised by muscular weakness; significant obesity 

(monitor serum-gentamicin concentration closely and possibly reduce dose); see notes 

above; interactions (Appendix 9c); purulent discharge, discontinue if 

pain/inflammation becomes aggravated; pregnancy (Appendix10c). 

Adverse effects;Vestibular and auditory damage, nephrotoxicity; rarely, hypomagnesaemia 

on prolonged therapy; antibiotic-associated colitis, also nausea, vomiting, rash; bacterial/ 

fungal corneal ulcers, ocular burning or irritation, thrombocytopenia, joint pain. 

Storage;Store protected from moisture if it is intended for use in the manufacture of 

parenteral preparations. 

Imipenem + Cilastatin 

Indications;Severe aerobic and anaerobic Gram- positive and Gram-negative infections in 

hospital- acquired infections (not indicated for CNS infections), including infections caused 

by resistant Pseudomonas and Acinetobacter species. 

Dosage form(s); 

Injection 

Imipenem + Cilastatin 125 mg + 125 mg vial 

250 mg + 250 mg vial 

500 mg + 500 mg vial 1g + 1g vial 

2g + 2gvial 

Dose;Intravenous infusion in terms of imipenem 

Adult — 2g daily in 2 to 3 divided doses. Less susceptible organism may be given up to 3 

to 4 divided doses (max 4g daily). 

Surgical prophylaxis: 1g for induction, repeated every 3 h, supplemented in high risk surgery 

by doses of 500 mg for 8 to 16h. 

Child — 3 months and older: 60 mg/kg body weight in   4 divided doses. Over 40 kg: adult 

dose. 

Contraindications;Hypersensitivity to beta-lactam antibiotics; local anaesthetics of the 

amide type and in patients with severe shock or heart block. 

Precautions;Renal impairment (Appendix 10d); CNS disorders, such as epilepsy; lactation 

(Appendix 10b); interactions (Appendix 9c); pregnancy (Appendix 10c). 

Adverse effects; Nausea, vomiting, diarrhoea; antibiotic-associated colitis; taste 

disturbances; tooth or tongue discolouration, hearing loss; blood disorders, (decreased 



 

 

 

haematocrit, increased prothrombintime) positive Coombs’ test; allergic reactions including 

rash, pruritus, urticaria, erythema multiforme (Stevens–Johnson syndrome), fever, 

anaphylactic reactions, rarely, toxic epidermal necrolysis, exfoliative dermatitis; myoclonic 

activity, convulsions, confusion and mental disturbances; slight increase in liver enzymes 

and bilirubin, rarely, hepatitis; increase in serum creatinine and blood urea; red coloration 

of urine in children; erythema, pain and induration and thrombophlebitis at injection 

sites; bone marrow depression. 

Levofloxacin  

Schedule H1 

Indications;Acute maxillary sinusitis, acute bacterial exacerbation, chronic bronchitis, 

community acquired pneumoniae, skin & soft tissue infection, complicated urinary tract 

infection or acute pyelonephritis. Additional indication; in treatment of prostatitis. 

Dosage form(s); Tablet - 250 mg, 500 mg, 750 mg, Ear drops 0.5%, 1.5%, Injection 750 mg, 

Oral Solution 25 mg/ml 125 mg/5 ml., Infusion 5 mg/ml,  

Dose ;  Oral 

Acute bacterial sinusitis 

Adult -500 mg once daily for 10-14 days. 

Renal impairment: Haemodialysis and CAPD: Initially, 500 mg, then 125 mg 24 hourly. 

Acute bacterial exacerbation of chronic bronchitis 

Adult -500 mg once daily for 7-10 days. 

Renal impairment: Haemodialysis and CAPD: Initially, 500 mg, then 125 mg 24 hourly. 

Community acquired pneumonia;Complicated skin and skin structure infections 

Adult -500 mg once daily or bid for 7-14 days. 

Renal impairment: Haemodialysis and CAPD: Initially, 500 mg, then 125 mg 24 hourly. 

Complicated urinary tract infections  

Adult -500 mg once daily for 7-14 days. 

Renal impairment: Haemodialysis and CAPD: Initially, 500 mg, then 125 mg 24 hourly. 

Contraindications;Hypersensitivity to levofloxacin or other quinolones,  

Precautions;History of psychiatric illness, risk factor for QT interval prolongation, (e.g. 

electrolyte disturbances, acute myocardial infarction, heart failure with reduced left ventricular 

ejection fraction, bradycardia, congenital long QT syndrome, history of symptomatic 

arrhythmias) 

Adverse effects;GI effects (e.g. nausea, diarrhoea, constipation), headache, insomnia, dizziness, 

tendinitis, tendon rupture, photosensitivity/phototoxicity reactions, peripheral neuropathy 

(irreversible), hypoglycaemia or hyperglycaemia, prolonged QT interval leading to ventricular 

arrhythmias, including torsades de pointes, musculoskeletal disorders (e.g. arthralgia, arthritis, 

gait abnormality, tendinopathy); fever, transient decrease in vision, ocular burning, pain, dryness, 

itching or discomfort, foreign body sensation, pharyngitis, photophobia, uveitis, allergic 



 

 

 

reactions, lid oedema. Potentially Fatal: Hypersensitivity and/or anaphylactic reactions, severe 

hepatotoxicity including hepatitis, Clostridium difficile associated diarrhoea and colitis. 

Linezolid 

Schedule H 

Indications2;Complicated/uncomplicated skin & skin structure infection, community acquired 

pneumonia. Additional indication: osteomyelitis in adults. 

Dosage form(s)2; Tablet 400 mg, 600 mg, 1200 mg. Injection 600 mg/300 ml 

Dose3 ;Oral 

Uncomplicated skin and skin structure infections 

Adult - 400 mg 12 hourly for 10-14 days. 

Child - <5 yr 10 mg/kg 8 hourly; 5-11 yr, 10 mg/kg 12 hourly; 

 ≥12 yr 600 mg 12 hourly, all doses to be taken for 10-14 days, 

Reconstitution: Granules for oral suspension: Add 123 ml of water in 2 equal aliquots and shake 

well after each addition to make 150 ml suspension. Gently invert the bottle a few times before 

use. Do not shake after reconstitution. 

Community - acquired pneumonia;Nosocomial pneumonia; Complicated skin and skin 

structure infections 

Adult -600 mg 12 hrly for 10-14 days. 

Child -< 7  days 10 mg/kg 12 hrly, may increase to 10 mg/kg 8 hrly depending on clinical 

response; 7 days to 11 yr 10 mg/kg 8 hrly; ≥ 12  yr  600 mg 12  hrly. All doses to be taken for 

10-14 days. 

Reconstitution:Granules for oral susp: Add 123 mL of water in 2 equal aliquots and shake well 

after each addition to make 150 mL susp. Gently invert the bottle a few times before use. Do not 

shake after reconstitution. 

Contraindications1;Hypersensitivity, Linezolid should not be used in patients taking any 

medicinal product which inhibits monoamine oxidases A or B (e.g., phenelzine, isocarboxazid) 

or within two weeks of taking any such medicinal product. Unless patients are monitored for 

potential increases in blood pressure, linezolid should not be administered to patients with 

uncontrolled hypertension, pheochromocytoma, thyrotoxicosis and/or patients taking any of the 

following types of medications: directly and indirectly acting sympathomimetic agents (e.g., 

pseudoephedrine), vasopressive agents (e.g., epinephrine, norepinephrine), dopaminergic agents 

(e.g., dopamine, dobutamine) 

Precautions4;Acute  confusional state, bipolar depression, carcinoid tumor, elderly (increased 

risk of blood disorders), history of seizures, phaeochromocytoma, schizophrenia, thyrotoxicosis, 

uncontrolled hypertension 

Adverse effects3;Reversible myelosuppression (e.g. leucopenia, thrombocytopenia, anaemia, 

pancytopenia); headache, fever, convulsions and seizures, rashes, dizziness, nausea and 

vomiting, metallic taste, insomnia, constipation, diarrhoea, abdominal pain, skin disorder, cough, 



 

 

 

pharyngitis, upper resp tract infection, visual impairment (e.g. changes in visual acuity or color 

vision, visual field defect or blurred vision), peripheral and optic neuropathy which progress to 

loss of vision, lactic acidosis, oral and vaginal candidiasis, superficial teeth and tongue 

discoloration and abnormal LFT. Potentially Fatal: Serotonin syndrome; transient ischemic 

attacks, Stevens Johnson syndrome. 

Meropenem 

 ScheduleH1 

Indications;Nosocomial infection like septicemia, febrile neutropenia, intraabdominal and 

pelvic infection etc., caused by cephalosporins resistant bacteria, meningitis, cystic fibrosis. 

Dosage form(s); Injections 0.125, 0.250, 0.5, 1 g/vial. 

Dose; Adult — 0.5 to 2 g or 10 to 40 mg/kg by slow i.v. injection 8 hourly. 

Neonate — (less than 7 days):  20 mg/kg  12hourly.  7 to 28 days - 20mg/kg 8 hourly. 1 to 3 

months – 10 mg/kg 8 hourly. > 3 months - 10 to 20 mg/kg 8 hourly. Meningitis: 

Adult — 2g 8 hourly. 

Child — (> 3 months): 40 mg/kg 8 hourly. 

Contraindications;Hypersensitivity. 

Precautions;Renal insufficiency, neurological disorders, prolonged use of meropenem may 

result in overgrowth of no susceptible organisms, pregnancy (Appendix 10c), lactation 

(Appendix 10b), history of hypersensitivity to other -lactam antibiotics; interactions 

(Appendix 9c). 

Adverse effects;Inflammation at the injection site; nausea, vomiting, headache, rash; 

diarrhoea, thrombophlebitis, anaphylaxis, pseudo membranouscolitis, disturbances inLFTs. 

Metronidazole* (Refer Page No. --, --) 

 ScheduleH 

Indications; Anaerobic bacterial infections including gingivitis, pelvic inflammatory 

disease, tetanus, peritonitis, brainabscess, necrotizing pneumonia, antibiotic-associated 

colitis, leg ulcers and pressure sores and surgical prophylaxis; bacterial vaginosis; tissue 

nematode infections; trichomonal vaginitis, amoebiasis and giardiasis; Helicobacter pylori 

eradication. 

Dosage form(s); Tablets 200 and 400 mg; Suspension 200 mg/5 ml; Injection 100 ml 

infusion (5 mg/ ml). 

Dose;Oral 

Adult— Amoebiasis: 400 to 800 mg every 8h for 5 to 7 days. Giardiasis: 200 mg 3 times a 

day for 7 to10 days or i.v. 500 mg 8 hly for 7 days. 

Child — Amoebiasis: Below 12 years; 7.5 mg/kg body weight. 12 years and above: 35 to 

50 mg/kg body weight daily in 3 divided doses. 



 

 

 

Contraindications;Chronic alcohol dependence; first trimester of pregnancy. 

Precautions;Disulfiram-like reaction with alcohol; hepatic impairment and hepatic 

encephalopathy (Appendix 10a); lactation (Appendix 10b); clinical and laboratory 

monitoring in courses lasting longer than 10 days; interactions (Appendices 9a, 9c, 9d); 

pregnancy (Appendix 10c); phenobarbitone, history of blood dyscrasias. 

Adverse effects;Nausea, vomiting, unpleasant metallic taste, furred tongue and 

gastrointestinal disturbances; rarely, headache, drowsiness, dizziness; ataxia; darkening of 

urine, erythema multiforme; pruritus, urticaria, angioedema and anaphylaxis; abnormal 

liver functiontests, hepatitis, jaundice; thrombocytopenia, a plastic anaemia, myalgia, 

arthralgia; peripheral neuropathy, epileptiform seizures, leukopenia on prolonged or 

high dosage regimens; paresthesia. 

Moxifloxacin 

ScheduleH1 

Indications2;Acute bacterial sinusitis, Acute bacterial exacerbation of chronic bronchitis, 

Community acquired pneumonia, Skin and skin structure infections, Pelvic inflammatory 

disease, Intra-abdominal infections, Bacterial conjunctivitis. 

Dosage form(s); Tablet- 200 mg, 400 mg. Opthalmic solution 0.5% 

Dose3; Oral-Acute bacterial sinusitis 

Adult - 400 mg once daily for 7 -  10 days. 

Acute exacerbations of chronic bronchitis 

Adult - 400 mg once daily oral  administration for 5-10days. 

Acute bacterial rhinosinusitis 

Adult -  400 mg orally once daily for 7-10 days 

Community acquire dpneumonia 

Adult - 400 mg once daily intravenous/oral  administration for 7-14days. 

Complicated Intra-abdominal infections 

Adult - 400 mg once daily for 5-14 days 

Hospital Acquired and Aspiration Pneumonia 

Adult - 400 mg once daily intravenous/oral administration for 7-14 days 

Skin and skin structure infections 

Adult - Complicated: 400 mg once daily intravenous/oral administration for 7-21 days; 

Uncomplicated: 400 mg once daily for 7 days. 

Intrabdominal infections 

400 mg once daily intravenous/oral monotherapy for 5-14days. 

Pelvic inflammatory disease 

Adult - 400 mg once daily intravenous or oral monotherapy for 14 days. 

 



 

 

 

Ophthalmic 

Bacterial conjunctivitis 

Adult - As 0.5% solution: Instill 1 drop into the affected eye(s) t.i.d.for 7 days. 

Child - ≥1 yr same as adult dose. 

Contraindications3;Known hypersensitivity to moxifloxacin, other quinolones. Patients w/ 

known prolongation of QT interval, uncorrected hypokalaemia, myasthenia gravis. Concurrent 

use of class Ia (e.g. quinidine, procainamide, class III (e.g. amiodarone, sotalol) antiarrhythmic 

drugs or w/ other drugs that prolong QT interval (e.g. erythromycin, TCAs, antipsychotic 

agents). 

Precautions3;Patient with previous tendon disorders (e.g. rheumatoid arthritis), significant 

bradycardia or acute myocardialischaemia, heart failure with reduced LVEF, known history of 

symptomatic arrhythmias, known or suspected CNS disorders (e.g. severe cerebral 

arteriosclerosis, epilepsy) or other risk factors that pre dispose to seizures; diabetes. Kidney, 

heart or lung transplant recipients. Hepatic impairment. Pregnancy and lactation. 

Adverse effects4;Angina, arrhythmias, constipation, flatulence, gastritis, hyperlipidemia, 

palpitation, sweating, vasodilation, hyperaemia, ocular pain, taste disturbance. 

Nalidixic Acid 

Schedule H 

Indications;Urinary-tract infections; shigellosis. 

Dosage form(s); Tablets 250, 500 mg and 1g; Suspension 300 mg/5 ml; Syrup 300 

mg/5ml 

Dose;Oral 

Adult — 1g every 6 h for 7 days. Reduced in chronic infection to 600 mg every 6 h. 

Child — Over 3 months: max. 50 mg/kg body weight in divided doses, in prolonged 

therapy, reduced to 30 mg/kg body weight daily. 

Contraindications;Hypersensitivity; children <3 years age, porphyria; convulsive disorder. 

Precautions;History of epilepsy or conditions that predispose to seizures; G-6-PD 

deficiency; myasthenia gravis (risk of exacerbation); pregnancy (Appendix 10c); lactation 

(Appendix 10b); avoid exposure to excessive sunlight (discontinue if photosensitivity 

occurs); rarely, tendon damage-discontinue at first sign of pain or inflammation and rest 

affected limb; porphyria; hepatic impairment (Appendix 10a); renal impairment (Appendix 

10d); false positive urinary glucose (if tested for reducing substances); monitor blood counts, 

renal and liver function if treatment exceeds 2 weeks; interactions (Appendix 9c); cerebro- 

arterial sclerosis. 

Adverse effects; Nausea, vomiting, dyspepsia, abdominal pain, diarrhoea (rarely, 

antibiotic-associated colitis), headache, dizziness, weakness, sleep disorders; rash 

(rarely, erythema multiforme (Stevens–Johnson syndrome) and toxic epidermalnecrolysis) 

and pruritus; less frequently anorexia, increase in blood urea and creatinine; metabolic 



 

 

 

acidosis; drowsiness, restlessness, asthenia, depression, confusion, hallucinations, 

convulsions, paraesthesia, raised intracranial pressure, cranial nerve palsy; 

photosensitivity, hypersensitivity reactions including fever, urticaria, angioedema, 

arthralgia, myalgia and anaphylaxis; blood disorders (including eosinophilia, 

leukopenia, thrombocytopenia); disturbances in vision, taste, hearing and smell; also 

isolated reports of tendon inflammation and damage (especially, in the elderly and in those 

taking corticosteroids); haemolytic anaemia, renal failure, interstitial nephritis and 

hepatic dysfunction (including hepatitis and cholestatic jaundice); if psychiatric, 

neurological or hypersensitivity reactions (including severe rash) occur, discontinue. 

Nitrofurantoin* 

 Schedule H 

Indications; Urinary tract infections; cystitis. 

Dosage form(s); Tablets 50, 100 and 200 mg. 

Dose;  Adult — 50 mg every 6 h with food for 3 to 7 days. 

Child — Over 3 months:  3  mg/kg  body weight daily in 4 divided doses. Severe chronic 

recurrent infections: 100 mg every 6 h with food for 7 days, discontinue or reduce dosage 

in case of nausea. 

Contraindications;Impaired renal function; infants less than 3 months; G-6-PD-deficiency 

including lactation of affected infants (Appendix 10b); pregnancy, at term (Appendix 

10c); porphyria; anuria, oliguria, labour and delivery, neonates; interactions (Appendice 9a, 

9d). 

Precautions; Pulmonary disorders or hepatic impairment (Appendix 10a); monitor lung and 

liver function on long- term therapy (discontinue if lung function deteriorates); neurological 

or allergic disorders; anaemia; diabetes mellitus; elderly and debilitated; vitamin B and 

folate deficiency; false positive urinary glucose (if testing for reducing substances); urine 

may be coloured yellow or brown. 

Adverse effects;Dose–related gastrointestinal disorders, nausea; hypersensitivity reactions 

including urticaria, rash, sialadenitis, pruritus, angioedema; anaphylaxis reported; rarely, 

cholestatic jaundice, hepatitis, exfoliativedermatitis; erythema multiforme, pancreatitis, 

arthralgia; blood disorders; pulmonary reactions (pulmonary fibrosis; possible 

association with lupus erythematosus-like syndrome); peripheral neuropathy; benign 

intracranial hypertension; transient alopecia; dyspepsia, dizziness, nystagmus. 

Norfloxacin 

 ScheduleH 

Indications; Uncomplicated gonorrhea; chronic bacterial prostatitis; complicated UTI; 

gastroenteritis; conjunctivitis. 



 

 

 

Dosage form(s); Tablets 200, 400, 800 mg; 100 mg DT; Suspension 100 mg/5 ml. 

Dose;Oral 

Urinary tract infection and upper respiratory tract infections: 200 to 400 mg daily preferably 

in the morning. 

Increase if necessary in upper urinary tract infection to 400 mg twice daily. Uncomplicated 

gonorrhea: 400 mg as a single dose. 

Uncomplicated genital chlamydia infections, non- gonococcal urethritis: 400 mg  

dailyin  single dose for 7 days or divided doses for 7days. 

Contraindications;History of hypersensitivity, tendinitis. 

Precautions;Should be used with caution in patients with a history of epilepsy or conditions 

that predispose to seizures, in G-6-PD deficiency, myasthenia gravis (risk of exacerbation), 

in renal impairment (Appendix 10d); during lactation. (Appendix 10b) Exposure to 

excessive sunlight should be avoided (discontinue if photosensitivity occurs). Quinolones 

may induce convulsions in patients with or without a history of convulsions; taking 

NSAIDs at the same time, organ system assessment, haemolytic reaction, pregnancy 

(Appendix10c). 

Adverse effects;Nausea, vomiting, dyspepsia, abdominal pain, diarrhoea (rarely, 

antibiotic-associated colitis), headache, dizziness, sleep disorders; rash (rarely, Stevens– 

Johnson syndrome and toxic epidermal necrolysis) and pruritus. Less frequent side-

effects include anorexia, increase in blood urea and creatinine; drowsiness, 

restlessness, asthenia, depression, confusion, hallucinations, convulsions, tremor, 

paraesthesia, hypoaesthesia; photosensitivity, hypersensitivity reactions including 

fever, urticaria, angioedema, arthralgia, myalgia and anaphylaxis; blood disorders 

(including eosinophilia, leucopenia, thrombocytopenia); disturbances in vision, taste, 

hearing and smell. The drug should be discontinued if psychiatric, neurological or 

hypersensitivity reactions (including severe rash) occur; rash, heart burn, abdominal cramps, 

irritability. 

Ofloxacin* 

Schedule H 

Indications;Acute uncomplicated cystitis, community acquired pneumonia, acute 

exacerbation of chronic bronchitis. 

Dosage form(s);Tablets 100, 200 and 400 mg; Syrup 30 ml (50mg/5ml,100mg/5ml); 

Injection 100 ml (2 mg/ml); Eye Drops 0.3% w/v; Suspension 50 mg/5ml 

Dose;Oral 

Community acquired pneumonia: 

Adult — 400 mg twice daily for 10 days. Pelvic inflammatory disease: 

Adult — 400 mg twice daily for 14 days. Complicated UTI: 



 

 

 

Adult — 200 mg twice daily for 10 days. 

Parenteral 

Complicated UTI: 

Adult — 200 mg daily by i.v. infusion over at least 30 min, max. 400 mg twice infused over 

at least 1 h.  

Septicaemia, lower respiratory tract infection: 

Adult — 200 mg twice daily by i.v. infusion over at least 30 min, max. 400 mg twice daily 

infused over at least 1 h. 

Bacterial corneal ulcer: 

Adult — 0.3%, 1 to 2 drops every 30 min. 

Ophthalmic 

Bacterial conjunctivitis: 

Adult — 0.3%, 1 to 2 drops every 2 to 4 h. 

Child — >1 year, 1 to 2 drops every 2 to 4 h. 

Contraindications;Hypersensitivity. 

Precautions;Patients with epilepsy, kidney disease, tendon problem, nervous system 

problem, liver disease (Appendix10a), limit alcohol intake, pregnancy (Appendix 10c); 

lactation (Appendix10b). 

Adverse effects;Sinus tachycardia, hallucination, Stevens – Johnson syndrome, seizure; 

dizziness, headache, nausea, vomiting, diarrhoea; insomnia, pruritus,  photosensitivity. 

Phenoxymethyl Penicillin (PenicillinV) 

Schedule H 

Indications;Streptococcal pharyngitis; otitis media; erysipelas; mouth infections; 

secondary prophylaxis of rheumatic fever; post- splenectomy prophylaxis. 

Dosage form(s); Tablets 125 and 250 mg. 

Dose; Adult — 500 mg every 6h increased to 750 mg every 6h in severe cases. 

Child — up to 1 year: 62.5 mg every 6 h. 1 to 5 years: 125 mg every 6 h. 6 to 12 years: 250 

mg every 6 h. 

Contraindications;Hypersensitivity to penicillins (see notes above); serious infections (see 

notes above). 

Precautions;History of allergy (see notes above); lactation (Appendix 10b); pregnancy 

(Appendix 10c); interactions (Appendix 9c); cross sensitivity with cephalosporins may 

occur. 

Adverse effects;Hypersensitivity reactions including urticaria, serum sickness reaction; 

joint pain, rash, angioedema, anaphylaxis (see notes above); nausea and diarrhoea; epigastric 

distress, skin eruptions; haemolytic anaemia.. 



 

 

 

Piperacillin + Tazobactam 

Schedule H 

Indications;Nosocomial pneumonia, infections following burns, urinary tract 

infections. 

Dosage form(s); Injections Piperacillin 4g + Tazobactam 0.5g Piperacillin 2g + Tazobactam 

0.25g, Piperacillin 1g + Tazobactam 0.0125g. 

Dose; 4.5g (Piperacillin 4 g + Tazobactam 0.5g) every 6h for 7 to 14 days. 

Contraindications;Hypersensitivity to penicillins. 

Precautions;Pregnancy (Appendix 10c), lactation (Appendix 10b); prolonged treatment 

may increase super infections, interactions (Appendix 9c). 

Adverse effects;Hypersensitivity reactions like rash, fever, bronchospasm, vasculitis, serum 

sickness, exfoliative dermatitis, Stevens–Johnson syndrome, and anaphylaxis. 

Procaine Benzyl Penicillin (Procaine Penicillin G) 

 ScheduleH 

Indications — Syphilis; anthrax; childhood pneumonia; diphtheria carrier state; cellulitis; 

mouth infections; bites. 

Dosage form(s); Vials 5 and 10 lac units. 

Dose;Intramuscular and intravenous injection or infusion 

Adult —Streptococcal infection and pyroderma: single dose 12 lac units. Syphilis: 24 lac 

units every week for 3 weeks.  Rheumatic fever:  12  lac  units  every 3 to 4weeks. 

Contraindications; Hypersensitivity to penicillins (see notes above); intravascular 

injection. 

Precautions;History of allergy (see notes above); renal failure; pregnancy (Appendix 10c). 

Adverse effects;Hypersensitivity reactions including urticaria, fever, joint pains, rashes, 

angioedema, anaphylaxis, serum sickness-like reaction, haemolytic anaemia, interstitial 

nephritis (see also notes above); neutropenia, thrombocytopenia, coagulation disorders and 

central nervous system toxicity (associated with high doses and severe renal failure); 

Jarisch–Herxheimer reaction (during treatment for syphilis and other spirochaete 

infections, probably due to release of endotoxins); rarely, non- allergic (embolic-toxic) 

reactions; pain and inflammation at injection site. 

Storage;The constituted solution should be used immediately after preparation but in any 

case within the period recommended by the manufacturer. 

Roxithromycin 

Schedule H 

Indications;Susceptible infections; pneumonia, acute bronchitis, sinusitis, pharyngitis, 

tonsillitis, genital infection. 



 

 

 

Dosage form(s); Tablets 150 and 300 mg; Suspension 50 mg/ml; Drops 10 ml (25 mg/ml). 

Dose; Adult — 150 mg twice a day at least 15 min before meals. 

Child — 5 to 8 mg/kg body weight in 2 divided doses for not more than 10 days. 

Contraindications;Concomitant use with ergot alkaloid type compounds. 

Precautions;Hepatic dysfunction (Appendix 10a); paediatrics (reduce dose); interactions 

(Appendix 9d); pregnancy (Appendix 10c). 

Adverse effects; Diarrhoea; vomiting; nausea; transient rise in liver transaminase; skin rash; 

gastralgia. 

Sulphadiazine* 

Indications; Prevention of recurrences of rheumatic fever; toxoplasmosis; prophylaxis of 

meningococcal infections. 

Dosage form(s); Tablet 500 mg. 

Dose;Oral 

Adult —500 mg twice a day. 

Child —Up to 8 years: 125 mg twice daily. 8 to 12 years: 250 mg twice daily. 

Contraindications;Hypersensitivity to sulfonamides; porphyria; severe renal hepatic 

impairment, blood dyscrasias, elderly. 

Precautions; Hepatic impairment (Appendix 10d) (avoid if severe; Appendix10a); renal 

impairment; maintain adequate fluid intake (to avoid crystalluria); avoid in blood disorders 

(unless under specialist supervision); monitor blood counts and discontinue immediately 

if blood disorder develops; rashes-discontinue immediately; predisposition to folate 

deficiency; elderly; asthma; G-6- PD deficiency; lactation (Appendix 10b); avoid in infants 

under 6 weeks; interactions (Appendix 9d); pregnancy (Appendix10c). 

Adverse effects; Nausea, vomiting, diarrhoea, headache; hypersensitivity reactions 

including rashes, pruritus, photosensitivity reactions, exfoliative dermatitis and 

erythema nodosum; rarely, erythema multiforme (Stevens–Johnson syndrome) and 

toxic epidermal necrolysis; systemic lupus erythematosus, myocarditis, serum sickness; 

crystalluria: resulting in haematuria, oliguria/anuria; blood  disorders including 

granulocytopenia, agranulocytosis, aplastic anaemia, purpura discontinue immediately; 

also reported, liver damage, pancreatitis, antibiotic-associated colitis, eosinophilia, 

cough and shortness of breath, pulmonary infiltrates; aseptic meningitis, depression, ataxia, 

tinnitus, vertigo, dizziness, hallucinations, and electrolyte disturbances; convulsions, 

hypoprothrombinemia, methaemoglobinemia, anorexia, pancreatitis. 

 

 

 



 

 

 

Tetracycline (Refer Page No. -----) 

Schedule H 

Indications;Rocky Mountain spotted fever; typhus; Q fever; rickettsial pox; tick fever 

caused by Rickettsiae; respiratory tract infections caused by Mycoplasma pneumonia; 

chlamydia infection; nongonococcal urethritis; chancroid; plague; tularemia; 

cholera; brucellosis; bartonellosis; granuloma inguinale; haemophilus and kleibsella 

infections; psittacosis. 

Dosage form(s); Capsules/Tablets 250 and 500 mg. 

Dose;  Adult — 250 mg every 6 h, increase to 500 mg every 6 to 8 h in severe infections. 

Non-gonococcal urethritis: 500 mg every 6 h for 7 to 14 days (21 days, if failure or relapse 

after course is seen). To be taken with plenty of fluid while sitting or standing. 

Child — 25 to 50 mg/kg body weight, daily in 3 divided doses. Avoid in children below 8 

years. 

Contraindications;Deposition of tetracyclines in growing bone and teeth (by binding to 

calcium) causes staining and occasionally, dental hypoplasia and these should not be 

given to children under 12 years, or to pregnant (Appendix 10c) or lactating women 

(Appendix 10b). However, doxycycline may be used in children for treatment and post-

exposure prophylaxis of anthrax when an alternative antibacterial cannot be given 

(unlicensed indication). With the exception of doxycycline and minocycline, the 

tetracyclines may exacerbate renal failure and should not be given to patients with kidney 

disease; hypersensitivity; interactions (Appendices 9c, 9d) 

Precautions;Used with caution in patients with hepatic impairment or those receiving 

potentially hepatotoxic drugs. Tetracyclines may increase muscle weakness in patients 

with myasthenia gravis and exacerbate systemic lupus erythematosus; antacids and 

aluminium, calcium, iron, magnesium and zinc salts decrease the absorption of 

tetracyclines; milk also reduces the absorption of tetracyclines, demeclocyclines and 

oxytetracycline; cerebrovascular sensitisation, maculopapular rashes, increased blood 

urea nitrogen, anaemia. 

Adverse effects; Nausea, vomiting, diarrhoea (antibiotic-associated colitis reported 

occasionally), dysphagia and oesophageal irritation. Other rare side-effects include 

hepatotoxicity, pancreatitis, blood disorders, photosensitiv- ity (particularly with 

demeclocycline) and hypersensitivity reactions (including rash, exfoliative dermatitis, 

Stevens–Johnson syndrome, urticaria, angioedema, anaphylaxis, pericarditis). Headache 

and visual disturbances may indicate benign intracranial hypertension (discontinue 

treatment); bulging fontanelles have been reported in infants; anaemia. 

 

 



 

 

 

Trimethoprim 

Indications;Urinary tract infections; bronchitis. 

Dosage form(s); Refer cotrimoxazole above. 

Dose;Oral 

Adult — 200 mg every 12 h. 

Child — 1 month to 12 years: 4 mg/kg body weight (max. 200 mg) every 12h. 6 weeks to 6 

months: 25 mg every 12h. 

Contraindications;Blood disorders; porphyria; hypersensitivity. 

Precautions; Renal impairment (Appendix10d); lactation (Appendix 10b); predisposition 

to folate deficiency; Antibacterial Drugs elderly; blood counts on long-term therapy (but 

practical value not proven); neonates (specialist supervision required); pregnancy (Appendix 

10c). 

Adverse effects;Rashes, pruritus; depression of haematopoiesis; gastrointestinal 

disturbances including nausea and vomiting; rarely, exfoliative dermatitis and toxic 

epidermal necrolysis, photosensitivity and other allergic reactions including angioedema 

and anaphylaxis; aseptic meningitis; erythema, multiforme, elevation of transaminase and 

bilirubin. 

Vancomycin* 

ScheduleH 

Indications;Methicillin-resistant staphylococcal pneumonia; staphylococcal meningitis; 

endocarditis prophylaxis (with gentamicin). 

Dosage form(s); Tablets 500 mg; Injection 250 mg, 500 mg and 1g/vial; Capsule 125 and 

250 mg. 

Dose; Adult — 1 to 1.5g every 12 h. 

Elderly — over 65 years: 500 mg every 12 h or 1g once daily. 

Child — Over 1 month; 15 mg/kg body weight every 8 h (max. 2g daily). 

Note: Oral for antibiotic associated colitis, 125 mg every 6 h for 7 to 10 days. Not very 

common therapy. 

Contraindications;Allergy to corn/corn products, hypersensitivity. 

Precautions;Avoid rapid infusion (risk of anaphylactoid reactions, see Adverse effects); 

rotate infusion sites; renal impairment (Appendix 10d); elderly; history of deafness- avoid; 

plasma–vancomycin concentration measured after Antifilarial Drugs 3 or 4 doses (earlier, if 

renal impairment), blood counts, urinalysis and renal function tests: use only in hospital 

setting; monitor auditory function and plasma– vancomycin concentrations in elderly or 

in renal impairment (Appendix 10d); lactation (Appendix 10b); pregnancy (Appendix 

10c); interactions (Appendix 9c); Pseudomembranous colitis. 



 

 

 

Adverse effects;Nephrotoxicity including renal failure and interstitial nephritis; ototoxicity 

(discontinue if tinnitus occurs); blood disorders; nausea, chills, fever, eosinophilia, 

anaphylaxis, rashes, including exfoliative dermatitis, erythema multiforme (Stevens–

Johnson syndrome), toxic epidermal necrolysis and vasculitis; phlebitis; on rapid infusion, 

severe hypotension (with shock, cardiac arrest), wheezing, dyspnoea, urticaria, pruritus, 

flushing of the upper body (‘red man’ syndrome), pain and muscle spasm of back and 

chest; hypotension, pruritus, haematopoitic flebitis. 

9.3   Antifilarial Drugs Lymphatic Filariasis 

Lymphatic filariasis is caused by infection with Wuchereria bancrofti (bancroftian filariasis), 

Brugiamalayi or B.timori (brugian filariasis). Occult filariasis (tropical pulmonary 

eosinophilia) is a clinical variant of W. bancrofti infection. Individual treatment with 

diethylcarbamazine which has both micro filaricidal and macro filaricidal activity is effective. 

In communities where filariasis is endemic, annual administratio n of single doses of 

albendazole 400 mg with either diethylcarbamazine (6 mg/kg) or ivermectin (200 

µg/kg) is effective for interrupting transmission; this treatment is continued for at least 

5years. 

Diethylcarbamazine* 

Indications;Treatment of loiasis; prophylaxis of loiasis in temporary residents in endemic 

areas; tissue nematode infections; lymphatic filariasis; toxocariasis.  

Dosage form(s);Tablets 50 and 100 mg; Syrup 5 mg/ml and 120 mg/5ml. 

Dose;Oral 

Adult and Child — 11mg/kg body weight daily in 3 divided doses on the first day. 

Thereafter, increase gradually to 6 mg/kg body weight given after food daily for 2 to 3 days. 

Hookworm infection: treat for 21 days. Filariasis: 2 mg/kg body weight is given 3 times a 

day for 3 to 4 weeks. 1 mg/ kg body weight for an adult of 50 kg. Treatment may be repeated 

once after 6months. 

Contraindications;Pregnancy (delay treatment until after delivery); infants, elderly, 

debilitated (usually excluded from mass treatment programmes; see also, Precautions); 

cardiac disease, hypersensitivity, impaired renal function. 

Precautions;Renal impairment (Appendix 10d); cardiac disorders; other severe acute 

diseases delay diethylcarbamazine treatment until after recovery; risk of meningo 

encephalitis in severe infection (see notes above). 

Adverse effects;Headache, dizziness, drowsiness, nausea and vomiting; immunological 

reactions, within a few hour of the first dose, subsiding by fifth day of treatment and 

including fever, headache, joint  pain,  dizziness, anorexia,  

malaise, nausea and vomiting, urticaria and asthma in asthmatics (similar to Mazzotti 

reaction), induced by disintegrating microfilariae; micro encephalitis (with heavy micro 



 

 

 

filaraemia, see notes above); reversible proteinuria; enlargement of lymphnodes. 

 

Ivermectin (Refer Page No. ---)  

Indications; Nematodal infections such as ascariasis, trichuriasis, strongyloidiasis, 

enterbiasis, lymphatic filariasis, scabies and pediculosis.   

Dosage form(s); Tablets 3, 6, 9 and 12 mg; Injection 10 ml (0.1% w/v). 

Dose;Oral 

Strongyloidiosis: 200 µg/kg of body weight once daily for 1 to 2 days. 

Lymphatic filariasis: 400 µg/kg of body weight simple annual dose for 4 to 6 years. 

Scabies and pediculosis: 150 to 200 µg/kg of body weight single oral dose highly effective. 

Second dose may be required 7 to 10 days later. 

Contraindications;Hypersensitivity, CNS disorders, pregnancy, meningitis, 

trypanosomiasis, seizures, contraindicated to children below the age of < 5 years old or 

under 15 kg body weight. 

Precautions;Concurrent Loa Loa infection, impaired blood–brain barrier function, 

pregnancy (Appendix 10c), lactation (Appendix 10b), hepatic, cardiovascular, renal or 

pulmonary disease, anaemia, coagulation disorder, severe asthma, interactions (Appendix 

9c). 

Adverse effects;Nausea, vomiting, constipation, abdominal pain and fatigue, rash, 

arthralgia, fever, myalgia, asthenia, hypotension, tachycardia, edema, 

lymphadenopathy, sore throat, cough, headache, somnolence, transient eosinophilia, 

dizziness, diarrhoea, pruritus, orthostatic hypotension, lymph-node tenderness, rare but 

serious adverse effects such as marked disability and encephalopathies in patients co-

infected with heavy burdens of Loamicrofilaria. 

9.4 Antifungal Drugs 

Fungal infections can be superficial or systemic. Superficial infections affect only the skin, 

hair, nails or mucous membranes whereas systemic fungal infections affect the body as a 

whole. 

Systemic fungal infections are sometimes caused by inhalation, ingestion or inoculation of 

primary pathogens and sometimes by opportunistic invasion of commensals in patients 

with lowered host resistance. They are increasing in prevalence not only because of the 

pandemic of HIV infection, but also because of the rise in illicit intravenous drug use in 

many countries and greater use of broad spectrum antibiotics and invasive medical 

procedures. In immuno deficient patients systemic fungal infections are often disseminated. 

Amphotericin B (Refer Page No. 168) is a lipophilic polyeneantibiotic; it is fungistatic 

against a broad spectrum of pathogenic fungi. It is used for the empirical treatment of 

serious fungal infections and is used in conjunction with flucytosine to treat cryptococcal 

meningitis and systemic and idosis.



 

 

 

 

Amphotericin B has to be administered parenterally as there is little or no absorption from 

the gastrointestinal tract; amphotericin B is liable to cause nephrotoxicity. Duration of 

therapy varies with the initial severity of the infection and the clinical response of the 

patient. In some infections a satisfactory response is only obtained after several months of 

continuous treatment. Intrathecal infusion has been used successfully in patients with 

meningeal coccidioidomycosis. 

Fluconazole (Refer Page No. ---) an orally active synthetic imidazole derivative, possesses 

fungistatic activity against dermatophytes, yeasts and other pathogenic fungi. It is widely 

used in the treatment of serious gastrointestinal and systemic mycoses as well as in the 

management of superficial infections. Fluconazole is also used to prevent fungal infections 

in immuno compromised patients. 

Flucytosine (Refer Page No. ---), is a synthetic fluorinated pyrimidine with a narrow 

spectrum of antifungal activity, particularly against Cryptococcus and Candida spp. In 

susceptible fungi, it is converted to 5-fluorouracil by cytosine deaminase. Flucytosine is 

myelo suppressive and plasma concentrations above 75 µg/ml are associated with myelo 

toxicity. 

Griseofulvin (Refer Page No. ----) is a fungistatic antibiotic. Griseofulvin is deposited 

selectively in keratin precursor cells of skin, hair and nails where it disrupts the mitotic 

apparatus of fungal cells thus preventing fungal invasion of newly-formed cells. It is 

unsuitable for prophylactic use. 

Amphotericin B* 

 ScheduleH 

Indications; Life-threatening fungal infections including histoplasmosis, 

coccidioidomycosis, paracoccid ioidomycosis, blastomycosis, aspergillosis, 

cryptaococcosis, mucormycosis, sporotrichosis and candidiasis; visceral and 

mucocutaneous leishmaniasis unresponsive to pentavalent antimony compounds; severe 

meningitis, perioralcandidiasis. 

Dosage form(s); Vials 10, 25, 50 and 100 mg plain, 10 and 50 mg/vial (liposomal). 

Dose;Intravenous infusion (plain) 

Systemic fungal infection: 

Adult — 250 µg/kg body weight daily, increase gradually 1 mg/ kg body weight if tolerated 

(max. 1.5 mg/kg body weight daily) or alternate days. 

Child — Same as for Adult based on body weight. 

Intravenous (liposomal) 

For fever in neutropenic patients: 3 mg/kg/day, max. dose 5 mg/kg/day i.v. For cryptococcal 

meningitis: 3 to 4 mg/kg, max. 6 mg/kg, i.v. once daily. Visceral leismaniasis: Immuno 

competent patients: 3mg/kg. Immuno compromised patients: 4mg/kg.



 

 

 

 

Contraindications; Toxic effects must be weighed against benefits. Regular kidney, liver 

function tests and blood counts must be conducted; lactation; antineo plastic therapy. 

Precautions;Close medical supervision throughout treatment and initial test dose required 

(see note, below); renal impairment (Appendix 10d); pregnancy (Appendix 10c); hepatic 

and renal function tests; blood counts and plasma electrolyte monitoring; corticosteroids 

(avoid, except to control reactions); lactation (Appendix 10b); avoid rapid infusion (risk of 

arrhythmias); interactions (Appendix 9c); geriatric use. 

Anaphylaxis occurs rarely, with intravenous amphotericin B and a test dose is advisable 

before the first infusion. The patient should be observed for about 30 min after the test 

dose. 

Adverse effects;Fever, headache, anorexia, weight loss, nausea and vomiting, malaise, 

diarrhoea, muscle and joint pain, dyspepsia and epigastric pain; renal function 

disturbances including hypokalaemia, hypomagnesaemia and renal toxicity; blood 

disorders; cardiovascular toxicity (including arrhythmias); neurological disorders 

(including peripheral neuropathy); abnormal liver function (discontinue treatment); rash; 

anaphylactoid reactions (see above); pain and thrombophlebitis at injection site; 

respiratory failure. 

Storage;Store in a tightly closed container between 2 to 8° C, protected from light. 

Clotrimazole* 

 ScheduleH 

Indications;Vulvo-vaginal candidiasis, trichomoniasis, vaginitis, non-specific vaginitis, 

mixed vaginal infection, Gram-positive and Gram-negative bacterial infection, infective 

leucorrhoeas; prevention of athletes foot and ringworm disease of skin folds. 

Dosage form(s); Pessaries/Vaginal Tablets 100 and 200 mg; Cream 1% w/w; Powder 75 g; 

Lotion 50 ml; Drops 1% w/v; Solution 1%w/v. 

Dose;Pessaries/Vaginal tablets: 

Adult — 100 mg Pessaries/Vaginal tablet to be inserted into vagina at night before going to 

bed as deep as possible for consecutive 6 to 7 days or 200 mg for 3 consecutive nights before 

going to bed or 500 mg single dose. 

Child — not recommended. Cream: Rub on affected  area 2 to 3 times by apply inginthin 

layer and rubbing, continue for 14 days after healing. 

Contraindications;Ophthalmic use; hypersensitivity. 

Precautions;Avoid contact with eyes, pregnancy (Appendix 10c) and lactation. 

Adverse effects;Local irritation, burning sensation and itching, abnormal liver function, 

unpleasant mouth sensation. 

Storage;Store protected from light and moisture. Do not crush pessaries.



 

 

 

Fluconazole* 

 ScheduleH 

Indications; Systemic mycosis including histoplasmosis, non-meningeal 

coccidioidomycosis, paracoccidioidomycosis and blastomycosis treatment and, in 

AIDS and other immuno suppressed patients, prophylaxis of cryptococcal  meningitis; 

oesophageal and oropharyngeal candidiasis, vaginal candidiasis and systemic 

candidiasis. 

Dosage form(s); Tablets/Capsules 50, 100, 150 and 200 mg; Eye Drops 5 ml (0.3% w/v). 

Dose;  Adult — Mucosal: 50 to 100 mg daily for 14 to 30 days. Vaginal: 150 mg as a 

single dose. Oral: systemic loading dose of 400 mg on first day and thereafter 200 to 

400 mg once daily for at least 28 days. Prophylaxis of fungal infection: 50 to 100 mg 

once daily. 

Contraindications;Sensitivity to primaquine; infants below 1 year of age; alcohol; co-

administration of cisapride, terfenadine. 

Precautions; Renal impairment (Appendix 10d); lactation (Appendix10b); monitor liver 

function: discontinue if signs or symptoms of hepatic disease (risk of hepatic necrosis; 

Appendix 10a); interactions: (Appendices 9b, 9c); pregnancy (Appendices 10c); 

immuno compromised patients. 

Adverse effects;Nausea, vomiting, abdominal pain; flatulence, diarrhoea; headache, taste 

disturbance, hepatic disorders, dizziness, seizures, alopecia, pruritus; rash (withdraw 

treatment); angioedema, anaphylaxis, bullous lesions, toxic epidermal necrolysis and 

erythema multiform (Stevens–Johnson syndrome) reported (skin reactions more common 

in AIDS); hyperlipidaemia, leukopenia, thrombocytopenia, hypokalaemia. 

Flucytosine 

Indications;Adjunct to amphotericin B (orfluconazole) in cryptococcal meningitis; adjunct 

to amphotericin B in systemic candidiasis; septicemia, pulmonary infection. 

Dosage form(s); Capsule 250 mg; Infusion 2.5 g in 250 ml. 

Dose;Oral 

Adult — 250 mg 4 times a day for not more than 7 days. 

Intravenous infusion — over 20 to 40 min; 

Adult and Child — 200 mg/kg body weight daily in 4 divided doses. 

Contraindications; Renal impairment (Appendix 10d); elderly; blood disorders, pregnancy 

(Appendix 10c); hypersensitivity. 

Precautions; Elderly; renal impairment (Appendix 10d); also the use with amphotericin B 

(both nephrotoxic); liver and kidney function tests and blood counts required (weekly in 

renal impairment or in blood disorders); lactation (Appendix 10b); interactions (Appendix 

9c); pregnancy (Appendix10c).



 

 

 

 

Adverse effects;Rash, nausea, vomiting and diarrhoea; alterations in liver function tests; 

less frequently, confusion, hallucinations, convulsions, headache, sedation, vertigo; blood 

disorders including leukopenia, potentially fatal thrombocytopenia and aplastic anaemia; 

cardiac arrest, myocardial toxicity, dyspnoea, azotemia, ataxia, hypoglycemia. 

Griseofulvin* 

Indications;Fungal infections of the skin, scalp, hair and nails where topical treatment has 

failed or is inappropriate; athlete’s foot. 

Dosage form(s); Tablets 125, 250, 375 and 500 mg; Capsules 125 mg. 

Dose; Oral 

Adult — 500 mg once a day or in divided doses, in severe infections dose may be doubled. 

Reduce when response occurs. Administer with meals. 

Child — Under 50 kg: 10mg/kg body weight once daily or divided doses with meals. 

Contraindications;Severe liver disease (Appendix 10a); pregnancy (Appendix 10c) ( avoid 

pregnancy during and for 1 month after treatment; men should not father children within 6 

months of treatment; porphyria; systemic lupus erythematosus and related disorders. 

Precautions; Pre-existing hepatic insufficiency (closely monitor hepatic function 

throughout treatment); blood disorders (monitor  blood  count  weekly  during first 

month of treatment); lactation (Appendix 10b); interactions (Appendices 9a, 9b, 9c, 

9d); avoid exposure to sunlight/artificial light. 

May impair ability to perform skilled tasks, for example, operating machinery, driving. 

Adverse effects; Headache, nausea, vomiting, diarrhoea, rashes, dizziness, fatigue reported; 

dry mouth and angular stomatitis; leukopenia, agranulocytosis; proteinuria reported; 

photosensitivity; lupus erythematosus, toxic epidermal necrolysis, erythema multiforme; 

serum sickness, angioedema; peripheral neuropathy; confusion and impaired 

coordination. 

Ketoconazole 

 Schedule H 

Indications; Malassezia fulliculitis dermatophytosis and chronic conditions which cannot 

be treated topically; infections resistant to fluconazole; blastomycosis, candidiasis 

,chromomycosis. 

Dosage form(s); Tablets 200 mg; Cream 2% and 5% w/w; Solution 2% w/v; Lotion 2% 

w/v; Soap 2%, Shampoo 2%, Ointment 2%w/w. 

Dose;  Adult — 200 to 400 mg daily once preferably after food. 

Child — (Over 2 years) 3.3 to 6.6 mg/kg body weight once daily after food. 

Local application: 3 to 4 times daily, apply thoroughly. 



 

 

 

Contraindications;Hepatic impairment (Appendix 10a); lactation (Appendix 10b); 

concomitant use with cisapride. 

Precautions;Predisposition to adrenocortical insufficiency; avoid in porphyria; pregnancy 

(Appendix 10c); interactions (Appendices 10a, 10c), hepatotoxicity. 

Potentially life-threatening hepatotoxicity reported very rarely,; risk of hepatotoxicity 

greater if given for longer than 14 days. Monitor liver function before treatment, then on 

weeks 2 and 4 of treatment, then every month. Avoid or use with caution if abnormal liver 

function tests (avoid in active liver disease) or if history of hepatotoxicity with other drugs. 

Adverse effects;Nausea, vomiting, abdominal pain; pruritus; less commonly diarrhoea, 

headache, dizziness, drowsiness and rash; very rarely, fatal liver damage (see 

Hepatotoxicity above), dyspepsia, raised intracranial pressure, adrenocortical 

insufficiency, erectile dysfunction, menstrual disorders, azoospermia (with high doses), 

gynaecomastia, thrombocytopenia, photophobia and alopecia. 

Nystatin* 

 Schedule H 

Indications;Oral, oesophageal, intestinal, vaginal and cutaneous candidiasis. 

Dosage form(s); Tablets 5,00,000 units; Ointment 3 g (100000 IU). 

Dose;Oral 

Adult — Intestinal candidiasis: 5,00,000 units every 6 h, doubled in severe infections. 

Child — 1 month to 12 years: 1,00,000 units 4 times daily, immuno compromised children 

may require higher doses up to 5,00,000 units. 

Topical application 

Dissolve one tablet in glycerine and apply locally 3 to 4 times. 

Intravaginal 

Insert one tablet deep into vagina before bed time once at night. 

Contraindications;Hypersensitivity. 

Precautions;Lactation (Appendix 10b): discontinue if sensitivity develops, teratogenic 

effect, should not be used for the treatment of systemic, oral, intravaginal or ophthalmic 

infections; pregnancy (Appendix 10c). 

Adverse effects;Nausea, vomiting, diarrhoea at high doses; oral irritation and sensitisation; 

rash and rarely, erythema multiforme (Stevens–Johnson syndrome); eczema, burning. 

Tolnaftate 

Indications;Ringworm infections, athlete’s foot. 

Dosage form(s); Cream 10% w/w.; Ointment 10 % w/w. Solution 10% w/v. 

Dose;Rub sufficient quantity gently into affected  area 2 to 3 times daily. 

Contraindications;Hypersensitivity, deep infections. 



 

 

 

Precautions;Avoid contact with eyes and mucous membranes; mixed infections. 

Discontinue if irritation occurs on application, pregnancy (Appendix 10c). 

Adverse effects;Stinging, irritation, sensitisation. 

9.5   Anthelminthics Cestode Infections: 

Cestode infections (tapeworms) include intestinal taeniasis and cysticercosis, 

hymenolepiasis (dwarf tapeworm), diphyllobothriasis and echinococcosis (hydatid 

disease). Cysticercosis is a systemic infection caused by the larval form (cysticercus) of 

Taenia solium. 

Neurocysticercosis occurs when the infection involves the brain. In man, echinococcosis is 

due to the larval stage of Echinococcus granulosus or E. multilocularis. The larvae 

(oncospheres) develop by expansion (cystic echinococcosis) or tumour-like infiltration 

(alveolar echinococcosis), respectively, in the liver, lungs, or other organs. 

1. Diphyllobothriasis 

In diphyllobothriasis, niclosamide orpraziquantel in a single dose is highly effective. 

Hydroxocobalamin and folic acid supplements may also be required. 

2. Echinococcosis 

In echinococcosis, surgery (or, if this is not possible, a technique such as ‘puncture-

aspiration-injection- reaspiration’) is the treatment of choice for operable cystic disease due 

to Echinococcus granulosus but chemotherapy with benzimida-zoles, such as mebendazole 

and albendazole, may be of value as adjunctive therapy. Alveolar echinococcosis due to E. 

multilocularis requires both surgery and long-term treatment with either mebendazole or 

albendazole to inhibit spread of the infection. 

3. Taeniasis 

In taeniasis, praziquantel is well tolerated and extensively absorbed and kills adult intestinal 

taenia worms in a single dose.  Praziquantel also kills T. soliumcysticerci when taken for 14 

days in high doses. It thus offers the prospect of a cure for neurocysticercosis, which has 

been treatable only by surgery, anti-inflammatory corticosteroids and anticonvulsants. 

However, because dying and disintegrating cysts may induce localized cerebral oedema, 

treatment with praziquantel must always be undertaken in a hospital setting. In addition, a 

corticosteroid is usually given to reduce the inflammatory response. Albendazole also kills 

neurocysticerci when given daily for one month; a corticosteroid or an antihistamine is also 

given to reduce any inflammatory reaction. 

Intestinal Nematode Infections: 

Intestinal nematode infections include ascariasis, enterobiasis, hookworm infection, 

strongyloidiasis, and trichuriasis. 



 

 

 

1. Ascariasis 

Ascariasis is an infection, usually of the small intestine, caused by Ascaris lumbricoides 

(roundworm). Single doses of levamisole or pyrantel are effective; the broad-spectrum 

anthelminthics, albendazole or mebendazole are also effective. 

2. Enterobiasis 

Enterobiasis is an infection of the large intestine caused by Enterobius vermicularis 

(pinworm, threadworm). All household members should be treated concurrently with a 

single dose of mebendazole, albendazole or pyrantel. Since reinfection readily occurs, at least 

one further dose should be given 2-4 weeks later. Piperazine is also effective but must be 

taken regularly for at least 7 consecutive days. 

3. Hookworm Infections 

Hookworm infections are caused by Ancylostoma duodenale (ancylostomiasis) and 

Necator americanus (necatoriasis); they are a major cause of iron-deficiency anaemia in 

the tropics and sub-tropics. Ideally all cases of hookworm infection should be treated. 

However, when this is impracticable, priority should be given to women in second and 

third-trimester of pregnancy, children and debilitated patients. In hookworm, broad-

spectrum anthelminthics are preferred wherever other nematode infections are endemic. 

Both mebendazole and albendazole are effective. 

Levamisole is effective in the treatment of mixed Ascaris and hookworm infections and 

pyrantel has been highly effective in some community-based control programmes, although 

several doses are often needed to eliminate Necator americanus infection. Patients with 

iron-deficiency anaemia caused by hookworm infection require supplementary iron 

salts and should receive ferrous sulphate (200 mg daily for adults) for at least 3 months 

after the haemoglobin concentration of 12g/100 ml is obtained. 

4. Strongyloidiasis 

Strongyloidiasis is an infection of the small intestine caused by Strongyloides stercoralis. All 

infected patients should be treated with ivermectinoral bendazole. 

9.5 Anthelminthics Cestode Infections: 

5. Trichuriasis 

Trichuriasis is an infection of the large intestine caused by Trichuristrichiura (whipworm). 

Chemotherapy is required whenever symptoms develop or when faecal samples are found to 

be heavily contaminated (up to 10,000 eggs per gram). A single dose of albendazole (400 

mg) ormebendazole (500 mg) can be effective in mild to moderate infections; severe 

infections require a 3-daycourse.



 

 

 

Albendazole* 

Indications;Echinococcus multilocularis and E. granulosus infections prior to or not 

amenable to surgery; neurocysticercosis; nematode infections; filariasis; ascariasis, 

hookworm infections, strongyloidiasis, enterobiasis, trichuriasis, trichostrongyliasis and 

capillariasis; cestode infections; tissue nematode infections. 

Dosage form(s); Chewable/Plain Tablet 150, 200, 400 mg & 1.5 g; Capsule 400 mg; Oral 

Suspension 200 mg/5 ml; Syrup 200 mg/5 ml; Drops 10 ml (200 mg/ml) 

Dose;Oral 

Adult and child — above2 years: 400 mg daily as a single dose. 

Strongyloidiasis, taeniasis and H. nana infection: 400 mg once daily is given for 3 

consecutive days. Hydatid disease: 400 mg twice daily with meals for 28 days (therapy may 

be repeated after 14 days in 3 cycles). 

Child — 1 to 2 years: 200 mg as a single dose. 

Contraindications;Pregnancy, adequate measures must be taken for non-hormonal 

contraceptive during and1 month after therapy; hypersensitivity. 

Precautions; Pregnancy (see notes above and Appendix 10c); liver impairment, increased 

intracranial pressure; seizures; monitor blood count and liver function. 

Adverse effects;Gastrointestinal discomfort; headache; adverse effects associated with use 

in cestode infections; reversible alopecia; leucopenia, neurocystecercosis; Stevens– Johnson 

syndrome. 

Mebendazole 

 ScheduleH 

Indications;Echinococcus granulosus and E. multilocularis infections before surgery or 

not amenable to surgery; nematode infections. 

Dosage form(s); Tablet 100 mg; Oral Suspension 100 mg/5 ml. 

Dose;Oral 

Threadworm infection: 

Adult and child —  over  2  years: 100 mg  single dose. If reinfection occurs second dose 

may be needed after 2 weeks. Whip worm, roundworm and hookworm infection: 100 mg 

twice daily for 3 days. 

Contraindications; Pregnancy (Appendix10c); lactation; (Appendix 10b) hypersensitivity; 

patients with CNS disorders. 

Precautions;Pregnancy (Appendix 11c; see also notes above); lactation (Appendix 10b); 

interactions (Appendices 10c, 10d); expulsion of ascaris from mouth or nose; monitor 

blood count or hepatic function. 

Adverse effects; Gastro intestinal disturbances; headache and dizziness; adverse effects 

associated with use in cestode infections; abdominal pain, diarrhoea; rashes, urticaria, 



 

 

 

angioedema. 

Niclosamide 

Indications;Taenia saginata, T. solium, Hymenolepis nana and Diphyllobothriumlatum 

infections. 

Dosage form(s); Tablets 500 mg and 1g. 

Dose;Oral 

Adult — 1g (2 tablets) chewed and swallowed with water on empty stomach. Followed by 

another dose of 1g 1 h later. Brisk purgative after 2 h of last dose is recommended. 

H. nana infection: 2g daily after food on first day thereafter 1g for next 6 days. 

Contraindications;Hypersensitivity; purgative must be given after 2 h to clear bowel since 

ova in dead segments are not cleared without purgative. Infection may recur if purgative is 

not given. 

Precautions; Chronic constipation (restore regular bowel movement before treatment); 

give antiemetic before treatment; not effective against larval worms; pregnancy 

(Appendix10c). 

Adverse effects;Nausea; retching; abdominal pain; lightheadedness; pruritus; anorexia, 

emesis, perianal itching. 

Piperazine* 

Indication; Anthelmintic for treatment of enterobius and ascariasis infections. 

Dosage form(s); TABLETS - 250, 500 mg; Syrup - 750 mg/5ml. 

Dose;Oral 

Enterobiasis — 65 mg/kg for 7 days. Max. 2.5 g. 

Ascariasis — 75 mg/kg as a single dose, repeated once after 14 days 

Contraindications;History of epilepsy, renal dysfunction, hepatic impairment (Appendix 10a), 

pregnancy (Appendix 10a). 

Precautions; Lactation (Appendix 10b), neurological disturbances, interactions (Appendix 

9c) 

Adverse effects;GI upset, urticaria, dizziness, Steven- Johnson syndrome, angioedema, 

bronchospasm, visual disturbances, ataxia, hypotonia and exacerbation of epilepsy are rare. 

Pyrantel Pamoate 

 Schedule H 

Indications; Ascariasis; hookworm infections; enterobiasis; trichostrongyliasis; tissue 

nematode infection. 

Dosage form(s); Tablet 250 mg; Oral Suspension 250 mg/ml. 

Dose — Oral 



 

 

 

11mg/kg (max.1g) in a single dose (given for 2 consecutive days in case of heavy hookworm 

infestation). 

Contraindications;Hepatic diseases. 

Precautions;Pregnancy (Appendix 10c; lactation (Appendix 10b); liver disease (reduce 

dose); severe malnutrition, anaemia, concurrent administration with piperazine. 

Adverse effects;Mild gastrointestinal disturbances; headache; dizziness; drowsiness; 

insomnia; rash and elevated liver enzymes. 

9.6 Anti-Leishmaniasis Drugs 

Leishmaniasis is caused by the parasitic protozoa Leishmania. It can be categorized as 

visceral, cutaneousor mucocutaneous. It may be a self-limiting localized skin lesion but may 

range from this to disseminated progressive disease. In endemic areas there is usually a 

reservoir of disease in a mammalian host and the usual vectors are sandflies. 

Visceral Leishmaniasis 

Visceral leishmaniasis (kala-azar) is caused by Leishmania donovani and it is usually 

responsive initially to the pentavalent antimony compounds, meglumine antimoniate or 

Sodium stibogluconate. Both dosage and duration of treatment need to be adjusted 

according to the clinical response. Patients are considered to be clinically cured when no 

parasites are detected in splenic or bone marrow aspirates. However, biopsies should be 

repeated after 3 and 12 months since relapse is frequent. Antimonials combined with 

allopurinol, pentamidine isothionate and amphotericin B have been used with success in 

patients in relapse who have become unresponsive to antimonials alone. 

Mucocutaneous Leishmaniasis 

Mucocutaneous leishmaniasis is caused by L. braziliensis and L. panamensis. In this form of 

the disease the primary lesions do not heal and spread to the mucosa may occur. It usually 

responds to antimonials and, when relapses occur, more extended courses of treatment are 

often successful. Patients who still fail to respond should receive amphotericin B or 

pentamidine isothionate, although neither treatment is highly satisfactory. Because of 

resistance to antimonials, L. aethiopica infections should be treated with pentamidine from 

the outset until complete healing occurs. 

Emergency use of corticosteroids may be needed to control pharyngeal or tracheal oedema 

produced by severe inflammation resulting from antigens liberated from dead parasites 

during the early phase of treatment. Antibiotics may also be needed to treat secondary 

infections and plastic surgery offers the only means of ameliorating disfiguringscars. 

 



 

 

 

Miltefosine 

 ScheduleH 

Indications;As directly observed therapy (DOT) of visceral  Leishmaniasis caused by  

Leishmania donovani. 

Dosage form(s); Capsules 10 mg, 50 mg 

Dose;Oral 

Adult — (> 12 years): Weighing > 25kg: 100mg/day, twice a day, after meals for 28 days. < 

25 kg: 50 mg/day, after meals for 28 days 

Child— (2 to 11 years): 2.5 mg/kg daily after meals for 28 days, i.e., 50 mg once daily. 

Contraindications; Children below 2 years, patients with HIV, newborns, pregnancy 

(Appendix 10c) and lactation (Appendix10b). 

Precautions; Avoid contact with eyes, kidney or liver impairment, may impair ability to 

drive or operate machinery. 

Adverse effects;Nausea and vomiting, GI irritation, diarrhoea, constipation, ocular, hepatic, 

renal toxicity, skin rash, leukocytosis, thrombocytosis 

Pentamidine* (Refer Page No. ---) 

 Schedule H 

Indications;Leishmaniasis; African trypanosomiasis; Pneumocystis carinii pneumonia. 

Dosage form(s); Injection 200 and 300 mg Vials. 

Dose;Deep intramuscular injection. 

3 to 4 mg/kg body weight on alternate days to a max. of 10 injections. Course may be 

repeated, if necessary. 

Contraindications;Severe renal impairment. 

Precautions;Risk of severe hypotension following admin- istration (establish baseline 

blood pressure and administer with patient lying down); monitor blood pressure during 

administration and treatment period; hypertension; hypoglycaemia or hyperglycaemia; 

hepatic impairment; leukopenia, thrombocytopenia, anaemia; immunodeficiency: if acute 

deterioration in bone marrow, renal or pancreatic function, interrupt or discontinue 

treatment; renal impairment appendix 10d; pregnancy appendix 10c: in potentially fatal 

visceral leishmaniasis, pregnancy (Appendix 10c); lactation (Appendix 10b); history of 

asthma. 

Adverse effects;Nephrotoxicity; acute hypotension with dizziness, headache, 

breathlessness; tachycardia and syncope following rapid intravenous injection; 

hypoglycaemia, may be followed by hyperglycaemia and type I diabetes mellitus; 

pancreatitis; also hypocalcaemia, gastrointestinal disturbances; confusion, hallucinations; 

arrhythmias; thrombocytopenia, leukopenia, abnormal liver function tests; hyperkalaemia; 

rash, Stevens–Johnson syndrome, reported; pain, local induration, sterile abscess and 



 

 

 

muscle necrosis at injection site; night sweat, diarrhoea, nausea, anaemia, wheezing, bad 



 

 

 

taste, anxiety, insomnia, miscarriage, erythema. 

Sodium Stibogluconate* 

Indications;Leishmaniasis/Kala-azar. 

Dosage form(s); Injection vial 30 ml (0.33 g equivalent to total antimony 100 mg/ml). 

Dose;4 to 6g for full course. 

Slow intravenous infusion 

20 mg/kg/day. 

Contraindications;Severe kidney disorders; lactation. 

Precautions;Provide protein-rich diet throughout treatment and, if possible, correct iron 

and other nutritional deficiencies; renal and hepatic impairment; monitorcardiac, renal and 

hepatic function reduce dose or withdraw treatment if abnormalities occur; pregnancy-in 

potentially fatal visceral leishmaniasis, treat without delay; intravenous injections must 

be given slowly over 5 min (to reduce risk of local thrombosis) and stopped if coughing or 

substernal pain; mucocutaneous disease (see below); treat inter current infection (e.g., 

pneumonia); lactation; ECG monitoring. 

Successful treatment of mucocutaneous leishmaniasis may induce severe inflammation 

around lesions (may be life- threatening if pharyngeal or tracheal involvement): may require 

corticosteroids. 

Adverse effects; Anorexia, nausea, vomiting, abdominal pain, ECG changes (possibly 

requiring dose reduction or withdrawal), headache, lethargy, myalgia; raised liver 

enzymes; renal function impairment; coughing and substernal pain (see Precautions); 

rarely, anaphylaxis, fever, sweating, flushing, vertigo, bleeding from nose or gum, jaundice, 

rash; pain and thrombosis on intravenous administration; pain on intramuscular 

injection; phlebo toxicity, metallic taste in mouth, dizziness. 

9.7 Antimalarial Drugs 

In India, P. falciparum and P. vivax are the most common species causing malaria, their 

proportion being around 50% each. P. falciparum is known to cause severe infections and 

also deaths. 

Dose; 4 to 6g for full course Slow intravenous infusion: 20 mg/kg/day. 

Contraindications; Severe kidney disorders; lactation. 

Precautions; Provide protein-rich diet throughout treatment and, if possible, correct iron 

and other nutritional deficiencies; renal and hepatic impairment; monitor cardiac, renal and 

hepatic function reduce dose or withdraw treatment if abnormalities occur; pregnancy-in 

potentially fatal visceral leishmaniasis, treat without delay; intravenous injections must 

be given slowly over 5 min (to reduce risk of local thrombosis) and stopped if coughing or 

sub sternal pain; mucocutaneous disease (see below); treat inter current infection (e.g., 



 

 

 

pneumonia); lactation; ECG monitoring. 

Successful treatment of mucocutaneous leishmaniasis may induce severe inflammation 

around lesions (may be life- threatening if pharyngeal or tracheal involvement): may require 

corticosteroids. 

Adverse effects; Anorexia, nausea, vomiting, abdominal pain, ECG changes (possibly 

requiring dose reduction or withdrawal), headache, lethargy, myalgia; raised liver 

enzymes; renal function impairment; coughing and sub sterna pain (see Precautions); 

rarely, anaphylaxis, fever, sweating, flushing, vertigo, bleeding from nose or gum, jaundice, 

rash; pain and thrombosis on intravenous administration; pain on intramuscular 

injection; phlebotoxicity, metallic taste in mouth, dizziness. 

9.7  Antimalarial Drugs 

In India, P. falciparum and P. vivax are the most common species causing malaria, their 

proportion being around 50% each. P. falciparum is known to cause severe infections and 

also deaths. 

Treatment of Malaria Uncomplicated malaria 

Chloroquine, a rapidly acting schizonticide, is well tolerated and safe. It is the treatment of 

choice for uncomplicated vivax and ovale malaria. A 3-day course of chloroquine orally is 

sufficient to eliminate a sexual forms of parasites of P. vivax because effective plasma–

chloroquine concentration is sustained for several weeks. 

Primaquine should be given under observation for 14 days to eliminate dormant hypnozoites 

from liver in malaria caused by P. vivaxand P. ovale. Primaquineis contraindicated in 

pregnancy, infants and G-6-PD deficient cases. Hence patient should be advised to stop 

taking primaquine immediately if patient develop symptoms like dark coloured urine, 

yellow conjunctiva, bluish discolouration of lips, abdominal pain, nausea, vomiting etc. 

and should immediately report to the doctor. 

Artemisin in combination therapies (ACTs) are the treatment of choice for uncomplicated 

malaria caused by P. falciparum and P. malariae. To counter the threat of resistance to 

monotherapy and to improve treatment outcome “Artemisinin derivatives are banned 

for use as oral monotherapy and these should be used in combination with long acting 

partner drug.” 

ACTs available in India are: Artesunate plus sulfadoxine- pyrimethamine (AS+SP), 

Artemether plus lumefantrine (AL), artesunate plus mefloquine (AS+MQ). 

Arterolane, a Synthetic analogue of artemisinin in fixed dose combination with piperaquine 

(Arterolane+PPQ) is used for treatment of malaria in adults only. 

The recommended ACT for falciparum malaria in National Programme is AS + SP except in 



 

 

 

Northeastern states. InNE states, AL is recommended. 

Treatment of malaria in pregnancy: 

Chloroquine is the drug of choice for vivax malaria. In first trimester of pregnancy, Quinine 

is the drug of choice for falciparum malaria while in second and third trimester ACT is the 

drug of choice. Quinine should be given with clindamycin for 7days. 

Treatment of severe malaria: 

Severe malaria is an emergency and should be treated promptly with effective antimalarial 

parenterally toprevent death. The recommended treatment for severe malaria due to P. 

falciparum as well as P. vivax malaria is parenteral artemisinin derivatives (Artesunate, 

Artemether, Arteether) or Quinine. Once the patient can accept oral therapy, further follow 

on treatment should be given with full course of effective oral ACT. 

9.7.1 Drugs for Prophylaxis  

Mefloquine* 

Indications; For chemoprophylaxis in high risk groups For treatment of malaria in 

combination with artemisinin derivatives 

Dosage form; Tablets-250 mg, FDC with artesunate Dose Forprophylaxis – For Adults - 

250 mg weekly. 5 mg/kg (upto 250 mg) weekly. It should be started two weeks before travel 

and should be continued upto 4 weeks after leaving the endemicarea. 

Contraindications; History of neuropsychiatric disorders including depression or 

convulsions. 

Precautions; Pregnancy (Appendix 10c); cardiac conduction disorders; breastfeeding, 

interactions (Appendix 9c) 

Adverse effects; Neurological and psychiatric disturbances; GIT effects; sleep and 

behavioral disturbances are common. 

Doxycycline* (Refer Page No. ---- and ----) 

 Schedule H 

Indications; As an alternative treatment in patients of malaria not responding to ACT 

doxycycline should be given with quinine for 11days, for short term prophylaxis of malaria 

Dosage forms; Capsules/Tablets- 50, 100, and 200 mg; Syrup- 25 mg/5 ml. 

Dose; Treatment- Adult — for malaria;200 mg /day once a day with quinine. 

Dose on body weight basis 3mg/kg/day once a day for 11days with quinine Prophylaxis- 

Adult- 100mg daily starting 1-2 days  before  travel and continued  till 4 weeks after 

leaving the area 

Contraindications; Pregnancy (Appendix 10c); children under 8 years; porphyria; systemic 

lupus erythematosus. 



 

 

 

Precautions; Avoid exposure to sunlight; photosensitivity, lactation (Appendix 10b); renal 

and hepatic impairment (Appendix 10a); interactions (Appendices 9b and 9c). 

Adverse effects; Gastro intestinal disturbances; anorexia; erythema (discontinue 

treatment); photosensitivity; hypersensitivity reactions; staining of growing teeth; 

dental hypoplasia. 

9.7.2   Drugs for Curative Treatment  

Chloroquine* (Refer Page No. ----) 

Indications; Treatment of uncomplicated malaria caused by P. vivax and P. ovale; rheumatic 

disorders. For severe vivax malaria injection CQ may be used only if injection artesunate or 

quinine not available. 

Dosage forms;Tablets- 250 and 500 mg; Injection- 10 and 30 ml (40 mg/ml); Suspension 

50 mg/5ml. 

Dose; Oral: Adult — 600 mg base per day for 2 days followed by  300 mg base on day 3 

10 mg/kg/day for 2 days followed by 5 mg/kg/day on day 3 (total dose 25 mg/kg over 3 

days). Intravenous infusion slowly (over at least 8 hours) 10 mg/kg as an initial dose, then 2 

further infusions of 5 mg/kg at 8-hour intervals (as soon as patient is able to take 

chloroquine by mouth, discontinue infusions and complete the course with oral preparations 

total dose, 25mg/kg over 3 days) Intramuscular injection 2.5 mg/kg every 4 hours or 3.5 

mg/kg every 6 hours until a total of 25 mg/kg has been given. 

Contraindications; Hypersensitivity to chloroquine or other 4-aminoquinoline derivatives. 

Precautions; Hepatic, neurological or blood disorders; rarely CQ may cause hemolysis in 

G6PD deficient people; psoriasis; porphyria; myasthenia gravis, epilepsy 

Adverse effects; Headache, gastrointestinal disturbances; visual disturbances; 

depigmentation or loss of hair; rashes; pruritus; hypersensitivity reactions  such as urticaria 

and angioedema; atrio ventricular block; higher doses may cause irreversible retinopathy, 

ototoxicity. 

Artesunate + Sulfadoxine + Pyrimethamine (AS-SP)* 

Indications; For treatment of uncomplicated falciparum malaria 

Dosage form;Blister pack-Artesunate and Sulfadoxine + Pyrimethamine 

Dose; Oral: Adult — AS 200 mg+ SP 1500 mg /75 mg. AS once a day for 3 days  and SP as  

a  single dose on day 1.  artesunate  4 mg /kg/day given once a day for 3 days and Single 

dose of 25 1.25 mg/kg sulfadoxine –pyrimethamine on day 1. 

Contraindications; Hypersensitivity to sulfonamides or pyrimethamine; first trimester of 

pregnancy; severe hepatic or renal impairment; See artesunate on page no. *** 

Precautions; Haematologic disorders; rash, sore throat, mouth ulcers, or shortness of 



 

 

 

breath- withdraw treatment; G-6-PD deficiency; predisposition to folate deficiency; hepatic 

impairment (Appendix 11a); pregnancy (Appendix 11c); lactation (Appendix 11b); 

interactions (Appendix 10a).; See artesunate on page no. *** 

Adverse effects; Rashes; pruritus; slight hair loss; rarely erythema multiforme (Stevens–

Johnson syndrome) gastrointestinal disturbances; haematological disturbances; See 

artesunate on page no. 195 

Sulfadoxine + Pyrimethamine (SP) 

SP monotherapy is not recommended for treatment of falciparum malaria due to reported 

widespread resistance. It should be used in combination with artesunate available as blister 

pack. 

Artemether + lumefantrine 

Indications;For treatment of uncomplicated falciparum malaria, mixed infections of 

falciparum and chloroquine resistant vivax malaria 

Dosage form(s);Fixed dose combination (FDC) Artemether plus Lumefantrine 

Dose; Oral: 

Artemether + Lumefantrine 

20 mg/120 mg bd for 3 days (5-14 kg) 

40 mg/240 mg bd for 3 days (15-24 kg) 

60 mg/360 mg bd for 3 days (25-34 kg) 80 mg/480 mg bd for 3 days (>34kg) 

Contraindications; First trimester of pregnancy (Appendix 10c); history of arrhythmias, 

clinically relevant bradycardia, or congestive heart failure accompanied by reduced left 

ventricular ejection fraction; family history of sudden death or congenital prolongation of 

QT . 

Precautions; Electrolyte disturbances; concomitant administration of drugs that prolong the 

QT interval; lactation; severe renal and hepatic impairment. 

Adverse effects; Nausea and vomiting, abdominal pain, anorexia, diarrhoea,; headache, 

dizziness, sleep disorders; palpitation; arthralgia, myalgia; asthenia, fatigue; pruritus, rash. 

Artesunate + Mefloquine 

Indications; For treatment of uncomplicated falciparum malaria, mixed infections of 

falciparum and chloroquine resistant vivaxmalaria 

Dosage form(s);Fixed dose combination (FDC) and blister pack kit 

Dose; Oral: Adult - FDC of 6 tablets – 2 tablets once a day for 3 days. 

Artesunate – 4 mg/kg/day and mefloquine 8.3 mg /kg/day given once a day for 3 days 

Contraindications; See artesunate on page no…. and mefloquine on page …



 

 

 

Precautions; See artesunate on page no. … and mefloquine on page … 

Adverse effects; See artesunate on page no. … and mefloquine on page … 

Arterolane + Piperaquine 

Indications; For treatment of uncomplicated falciparum malaria, mixed infections of 

falciparum and chloroquine resistant vivax malaria 

Dosage form;Fixed Dose Combination (FDC) of Arterolane and Piperaquine for adults only 

Dose; Oral: Adult— FDC of Arteronale maleate (150mg) and Piper aquine phosphate 

(750 mg) One tablet once a day for 3days. 

Contraindications; Pregnancy, patients hypersensitive to any ingredients of this product. 

Precautions; Patients with prolonged QT interval, family history of prolonged QT interval 

or sudden death, electrolyte imbalance, lactation. 

Adverse effects; Anaemia, headache, vomiting, cough, abdominal pain, diarrhoea, 

anorexia, nausea, dizziness, bradycardia, blood disorders including eosinophilia, 

reticulocytosis, ECG abnormalities including prolongation of QT interval; less frequently: 

pruritus, rash, urticaria 

Quinine* 

Indications; Forum complicated malaria as an alternative treatment in cases of treatment 

failure to ACT, if non availability of ACT, first trimester of pregnancy. 

In severe malaria it should be given by intravenous infusion. 

Dosage form(s);Tablets 100, 300 and  600 mg; Suspension 150  mg/5  ml;  Injection  1 

and  2ml ampoule (300 mg/ml). 

Dose; Oral: Adult— Quinine 600 mg three times a day and doxycycline 200 mg once a day 

for 7 days. 

Dose on body weight basis: 10mg/kg daily three times a day for 7 days with Doxycycline In 

pregnancy quinine should be given thrice a day with clindamycin 10mg/kg twice daily for 7 

days. 

Intravenous infusion for patients with severe malaria 20 mg quinine salt/kg body 

weight onadmission (i.v. infusion in 5% dextrose/dextrose saline over a period of 4 hours) 

followed by maintenance dose of 10 mg/kg body weight 8 hourly; infusion rate should not 

exceed 5 mg/kg body weight per hour. Loading dose of 20 mg/kg body weight should not be 

given, if the patient has already received quinine. NEVER GIVE BOLUS INJECTION OF 

QUININE. If parenteral quinine therapy needs to be continued beyond 48 hours, dose 



 

 

 

should be reduced to 7 mg/kg body weight



 

 

 

Contraindications; Haemoglobinuria; optic neuritis; tinnitus. 

Precautions; A trial fibrillation, conduction defects, heart block; monitor for signs of 

cardiac toxicity and blood glucose levels (with intravenous use); pregnancy 

(Appendix10c); lactation (Appendix10b); renal impairment (Appendix10d); G-6-PD 

deficiency; may aggravate myasthenia gravis; interactions (Appendix 9d). 

Adverse effects; Cinchonism (tinnitus, headache, blurred vision, temporary blindness, 

altered auditory acuity, nausea, diarrhoea, hot and flushed skin, rashes, confusion); 

hypersensitivity reactions including angioedema; rarely, haemorrhage and asthma; 

hypoglycaemia (especially, after parenteral administration); renal damage (culminating in 

acute renal failure and anuria); blood disorders; cardiovascular, gastrointestinal and CNS 

effects. 

Arteether 

Schedule H 

Indications; Intramuscular injection for treatment of severe malaria 

Dosage form(s); Injection 2 ml ampoule (150 mg/2 ml). 

Dose; Adult—150mg i.m. injection, once daily for 3 consecutive days. 

Contraindications; Hypersensitivity to artemisinin derivatives; first trimester of pregnancy 

Adverse effects; Nausea, dizziness, tinnitus, depressed GI tract activity, neutropenia, ECG 

abnormalities including prolongation of QT interval 

Artemether 

Indications; For treatment of uncomplicated malaria in combination with lumefantrine and 

parenteral preparations for treatment of severe malaria 

Dosage forms;Tablet- FDC of artemether plus lumefantrine (AL), Injection- 1 ml 

ampoule (80mg/ml, 160 mg/2ml). 

Dose;Oral: FDC of AL given for 3 days Intramuscular Injection; 3.2mg/kg body 

weight IM on admission and then 1.6 mg/kg body weight once  a day followed  by ACT 

Contraindications; First trimester of pregnancy (Appendix 10c); hypersensitivity. 

FDC of AL contraindicated in children having weight of less than 5kg 

Precautions; Electrolyte disturbances, concomitant use with other drugs known to cause 

QT-interval prolongation; hepatic impairment Appendix 10a; renal impairment.(Appendix 

10d) 

Adverse effects; Headache, nausea, vomiting, abdominal pain, diarrhoea; dizziness, 

tinnitus, neutropenia, elevated liver enzymes, cardio toxicity (after high doses); decrease in 



 

 

 

reticulocyte count. 

Artesunate* 

Schedule H 

Indications; For treatment of uncomplicated malaria in combination with other partner 

drugs, parenteral preparations for treatment of severe malaria 

Dosage forms; Tablet-25, 50, 100 and 200 mg in combination with partner drugs 

Injection-60 mg/vial. 

Dose; Oral: Adult—200mgdailyfor3daysincombinationwithpartner drugs (SP, MQ), Child 

— 4mg/kg/day in combination with partner drugs 

Parenteral preparations— 2.4 mg /kg I. V. or I. M. on admission, then at 12 hours and 24 

hrs, then once a day till patient can take orally. 

Contraindications; First trimester of pregnancy (Appendix 10c); hypersensitivity. 

Precautions; Hepatic/renal insufficiency. 

Adverse effects; Headache, nausea, vomiting, abdominal pain, diarrhoea, dizziness, tinnitus, 

neutropenia, elevated liver enzymes; ECG abnormalities including prolongation of QT 

interval; temporary suppression of reticulocyte response. 

Artemisinin derivatives are contraindicated in first trimester of pregnancy. However, in 

patients with severe malaria in first trimester, risk of artemisinin derivatives due to 

uncertainties over the safety should be weighed against benefit of artesunate in reducing 

risk of death in severe malaria. 

For treatment of severe malaria, the choice of parenteral antimalarials recommended is 

Artesunate and Quinine in the order of preference. 

Doxycycline* (Refer Page No. ---, ---) 

Primaquine* 

Indications; Radicalcure of P.vivax and P.ovalemalaria (after chloroquine therapy ), 

elimination of  gametocytes of P. Falciparum, 

Dosage form; Tablets-2.5, 7.5 and 15 mg.  

Dose; Radical treatment P. vivax and P. ovale Adult — 15 mg daily for 14 days; Child — 

0.25 mg/kg daily for 14 days.



 

 

 

P. falciparum Gametocytocidal treatment of P. falciparum malaria (after 

standard blood schizontocide therapy); Adult and Child — 0.75 mg/kg as 

a single dose on day 2. 

Contraindications; Hypersensitivity, granulocytopenia, G-6-PD deficiency, pregnancy, 

lactation, children below 1year 

Precautions; Patients with history of granulocytosis/ methaemoglobinaemia, monitor Hb 

levels, blood counts routinely and withdraw if signs of haemolysis or methaemoglobinaemia 

occur. 

Adverse effects; Nausea, vomiting, abdominal cramps, haemolyticanaemia in G-6-PD 

deficient patients; rarely, leukopenia, agranulocytosis, leukocytosis, methaemoglobinaemia. 

9.8 Antimycobacterial Drugs 

9.8.1 Anti leprosy Drugs 

Leprosy is a chronic mycobacterial infection due to Mycobacterium leprae, which is a 

slow-growing intracellular bacillus that infiltrates the skin, peripheral nerves, the nasal and 

other mucosa and the eyes; it affects people of all ages and both sexes. The incubation period 

between infection and appearance of leprosy is normally between 2 to 10 years, but may be 

up to 20 years. It is transmitted from person-to-person when bacilli are shed from the nose; 

most individuals have natural immunity and symptoms are suppressed. For treatment 

purposes patients may be classified as having pauci bacillary (PB) or multi bacillary 

(MB) leprosy. The 2 forms may be distinguished by skin smears, but facilities are not 

always available to process them and their reliability is often doubtful. In practice, most 

leprosy programmes classify and choose a regimen based on number of skin lesions; these 

are PB leprosy (1-5 skin lesions) and MB leprosy (more than 5 skin lesions). 

Drugs used in the treatment of leprosy should always be used in combination; this is 

essential to prevent the emergence of resistance. Rifampicin is now combined with dapsone 

to treat PB leprosy and rifampicin and clofazimine are now combined with dapsone to treat 

MB leprosy. The WHO Programme for the Elimination of Leprosy currently provides, free 

of charge, oral multidrug therapy in colour coded blister packs (MDT blister packs) to 

improve patients’ adherence to treatment. Any patient with a positive skin smear should be 

treated with the MDT regimen for MB leprosy. The regimen for PB leprosy should never be 

given to a patient with MB leprosy. If diagnosis classification in a particular patient is 

not possible the MDT regimen for MB leprosy must be used. 

Lepra reactions are episodes of sudden increase in the activity of leprosy and are often 

accompanied by neuritis; reactions must always be treated promptly to prevent permanent 

nerve damage and disability. Leprosy multidrug therapy should continue during a lepra 



 

 

 

reaction without interruption. This reduces the frequency and severity of lepra reactions. 

Treatment Regimens: 

The recommended regimen for paucibacillary leprosy in adults (50-70 kg) is rifampicin 600 

mg once monthly and dapsone 100 mg daily. Children aged 10-14 years may be given 

rifampicin 450 mg once monthly and dapsone 50 mg daily. Appropriate dose adjustments 

are required for younger children. For example, dapsone 25 mg daily and rifampicin 300 

mg once a month. Treatment is continued for 6 months for PB leprosy. The recommended 

regimen for MB leprosy in adults (50-70 kg) is rifampicin 600 mg and clofazimine300 mg, 

both given once a month together with clofazimine 50 mg and dapsone100 mg, both daily. 

Children aged 10-14 years may be given rifampicin 450 mg and clofazimine 150 mg, both 

once a month together with clofazimine 50 mg every other day and dapsone 50 mg daily. 

Appropriate dosage adjustments are required for younger children. For example, dapsone 

25 mg daily, clofazimine 50mg twice a week and clofazimine 100 mg and rifampicin 300 mg 

once a month. Treatment is continued for 12 months for MB leprosy. 

Clofazimine* 

 Schedule H1 

Indications; MB leprosy; type 2 lepra reactions. 

Dosage forms; Tablets- 25, 50 and 100 mg; Capsules- 50 and 100 mg. 

Dose; Oral: Adult — 300 mg spread over a week. Sulfone resistant cases: 600 mg weekly 

preferably after meal. Lepra reaction : 200 mg daily for 3 weeks or as required; Child - 1 to 

2 mg/kg body weight daily or 4 to 6 mg/kg body weight once a month. 

Contraindications; Pregnancy (Appendix10c), lactation, (Appendix 10b) renal (Appendix 

10d) and hepatic impairment (Appendix10a). 

Precautions; Pre-existing gastrointestinal symptoms (reduce dose, increase dose interval 

or discontinue, if symptoms develop during treatment); liver and renal impairment 

(Appendix 10d); may discolours of contact lenses; paediatrics, elderly, interactions 

(Appendix 9d). 

Adverse effects; Reversible discolouration of skin, hair, cornea, conjunctiva, tears, sweat, 

sputum, faeces and urine; dose-related gastrointestinal symptoms including pain, nausea, 

vomiting and diarrhoea; severe mucosal and submucosal oedema, with prolonged 

treatment with high doses: may be severe enough to cause sub acute small-bowel 

obstruction (see also Precautions); pruritus, ichthyosis, elevated blood sugar, diminished 

vision, dizziness, eosinophillicenteropathy. 

 



 

 

 

Dapsone* 

Schedule H 

Indications; PB and MB leprosy; acne vulgaris, dermatitis, pneumocystic pneumonia. 

Dosage forms; Tablets-25, 50 and 100 mg; Gel-5% w/w. 

Dose; Oral: Adult — Leprosy: 50 to 100 mg daily depending upon body weight. 

Dermatitis herpetiformis:start with 50mg daily and increase up to 400 mg till full response 

is obtained; dose reduced to minimum maintenance level as soon  as possible.  Child — 

1 to 2 mg/kg body weight as minimum dose to start with, increased weekly so that at the end 

of 7th week patient is receiving max. dose. 

Contraindications; Hypersensitivity to sulfones; severe anaemia; porphyria. 

Precautions; Anaemia (treats evereanaemia before therapy and monitor blood counts during 

treatment); susceptibility to haemolysis including G-6-PD deficiency (including lactation 

affected infants); lactation (Appendix 10b); porphyria; interactions (Appendix 9c); 

hyperbilirubinemia, methaemoglobinemia; renal impairment (Appendix 10d); pregnancy 

(Appendix 10c). 

On long-term treatment patients and their caretakers should be told how to recognise blood 

disorders and advised to seek immediate medical attention if symptoms such as fever, sore 

throat, rash, mouth ulcers, purpura, bruising or bleeding develop. 

Adverse effects; Haemolysis and methaemoglobinaemia; allergic dermatitis (rarely, 

including toxic epidermal necrolysis and the Stevens–Johnson syndrome); rarely, 

hepatitis and agranulocytosis; ‘dapsone syndrome’ resembling mononucleosis, rare 

hypersensitivity reaction with symptoms including rash, fever, jaundice and 

eosinophilia; gastrointestinal irritation; tachycardia, headache, nervousness, 

insomnia, blurred vision, paraesthesia, reversible peripheral neuropathy and 

psychoses reported; increase in reticulocytes, vertigo; pancreatitis; renal papillary 

necrosis; anorexia. 

Rifampicin* (Refer Page No. ----) 

Schedule H1 

Indications; PB leprosy; MB leprosy; tuberculosis. 

Dosage forms; Capsules-150,  300, 450  and 600mg; Tablets-150, 300, 350, 450, 500, 600 

and 750mg; Syrup-100 mg/5 ml; Suspension- 100 mg/5ml, 200 mg/5ml. 

Dose; Oral: Adult — 450 to 600 mg single dose before breakfast. Child — 10 to 20 mg/kg 

body weight daily. 

Contraindications; Hypersensitivity; jaundice; patients with earlier drug induced liver 

disease.



 

 

 

Precautions; Reduce dose in hepatic impairment (Appendix 10a); liver function tests 

and blood counts required in liver disorders, alcohol dependency, elderly and on prolonged 

therapy; renal impairment (if dose above 600 mg daily); lactation; porphyria; discolours 

soft contact lenses; advise patients on oral contraceptives to use additional means; 

interactions (Appendices 9b, 9c,9d); pregnancy (Appendix10c). 

Note: Resumption of rifampicin treatment after a long interval may cause serious 

immunological reactions, resulting in renal impairment, haemolysis, or thrombocytopenia—

discontinue permanently if serious adverse effects occur 

Patients or their caretakers should be told how to recognize signs of liver disorders and 

advised to discontinue treatment and seek immediate medical attention if symptoms 

such as persistent nausea, vomiting, malaise or jaundice develop. 

Adverse effects; Severe gastrointestinal disturbances including anorexia, nausea, vomiting 

and diarrhoea (antibiotic-associated colitis reported); headache, drowsiness; rashes, fever, 

influenza-like syndrome and respiratory symptoms, collapse, shock, 

haemolyticanaemia, acute renal failure and thrombocytopenic purpura - more frequent with 

intermittent therapy;  alterations of liver function: jaundice and potentially fatal hepatitis 

(dose-related, do not exceed max. daily dose of 600 mg); oedema, muscular weakness and 

myopathy, exfoliative dermatitis, toxic epidermal necrolysis, pemphigoid reactions, 

leukopenia, eosinophilia and menstrual disturbances; urine, tears, saliva and sputum 

coloured orange-red; cerebral haemorrhage, visual disturbances. 

 

9.8.2  Anti tuberculosis Drugs 

Tuberculosis is a chronic infectious disease caused primarily by Mycobacterium 

tuberculosis or sometimes by M. bovis. Infection is usually due to inhalation of infected 

droplet nuclei with the lung generally being the first organ affected, but the primary 

infection is usually asymptomatic. Infection and inflammatory responses resolve with 

the development of acquired immunity. Surviving bacteria may become dormant or in 

susceptible patients, progress to active primary disease; dormant organisms may produce 

disease and this often occurs if immune status is altered. More than 80% of tuberculosis 

cases are pulmonary (PTB). At least 30% of patients who are infected with HIV will also 

develop active tuberculosis. The increase in resistant strains and poor compliance of dosage 

regimen which may contribute to resistance and treatment failure has led to the development 

of regimens with directly supervised treatment. Directly observed treatment short-course 

(DOTS) therapy which lasts for 6 or 8 months, given under direct observation is one of the 

most important components of the WHO strategy against tuberculosis. Fixed dose 

combination tablets incorporating 2 or more drugs are also used to improve compliance and 



 

 

 

decrease medication errors; they should be used unless one of the components cannot be 

given because of resistance or intolerance. 

Modern short-course therapy is usually in 2 phases. The initial phase (2 months) involves the 

concurrent use of at least 3 drugs to reduce the bacterial population rapidly and prevent 

drug-resistant bacteria emerging. The second continuation phase (4-6 months) involves 

fewer drugs and is used to eliminate any remaining bacteria and prevent recurrence. Direct 

observation of therapy is considered essential to ensure compliance in the initial phase and 

also useful in the continuation phase if patients are receiving rifampicin. Five anti 

tuberculosis drugs, isoniazid, rifampicin, pyrazinamide, streptomycin (which are 

bactericidal) and ethambutol (which is bacteriostatic) are used in various combinations 

as part of WHO- recommended treatment regimens; thiacetazone is used only if ethambutol 

cannot beused. 

Additional reserve antituberculosis drugs (amikacin, p-aminosalicylic acid, 

capreomycin, ciprofloxacin, cycloserine, ethionamide, kanamycin, levofloxacin and 

ofloxacin) for the treatment of multidrug-resistant tuberculosis should be used in 

specialized centres adhering to WHO standards for TB control. 

Worldwide, an important predisposing cause of immuno suppression leading to 

tuberculosis is human immunodeficiency virus (HIV) infection; it increases 

susceptibility to primary infection and increases the reactivation rate of tuberculosis. 

Preventative anti tuberculosis therapy of such persons is recommended. 

Chemoprophylaxis with isoniazid can prevent the development of clinically apparent disease 

in persons in close contact with infectious patients and also prevent the reactivation of 

previously dormant disease in other persons at high risk particularly those who are immune 

deficient. 

Recommended 6-Month Treatment Regimens for Tuberculosis1 

Drug Initial phase (2months) Continuation phase (4 months) 

Isoniazid  

 

Rifampicin  

 

Pyrazinamide 

 

together with 

Streptomycin3 

or 

5mg/kg daily 

10mg/kg daily 

25 mg /kg daily 

 

 

15 mg/kg daily 

 

5 mg/kg daily 

10 mg/kg daily 



 

 

 

Ethambutol2 
15 mg/kg daily 

 

Isoniazid Isoniazid 

Rifampicin  

Pyrazinamide  

together with 

Streptomycin3 or 

Ethambutol 30 mg/kg 3times 

 

10 mg/kg 3times weekly 

10 mg/kg 3times weekly 

35mg/kg3timesweekly 

 

15 mg/kg 3 times weekly  

30 mg/kg 3 times weekly 

 

10 mg/kg 3times weekly 

10 mg/kg 3times weekly 

 



 

 

 

 

1Unless otherwise indicated, doses are suitable for both adults and children 

2Not suitable for children 

Recommended 8-month treatment regimen for tuberculosis: 

 

 Drug 

Initial phase (2months) 

Continuation phase (6 months) 



 

 

 

 

Isoniazid 5mg/kg daily 5 mg/kg daily  

Rifampicin 10 mg/kg daily 

Pyrazinamide 25 mg/kg daily 

together with 

Ethambutol3 15mg/kg daily 15 mg/kgdaily4 

or 

Streptomycin2  15 mg/kg daily 

 

1Unless otherwise indicated, doses are suitable for both adults and children 

2Streptomycin always replaces ethambutol in meningeal TB 

3Not suitable for children under 5 years 

4Thiacetazone (2.5 mg/kg daily) may be used (only if ethambutol cannot be given) in 

combination with  isoniazidin the continuation phase; risk of severe toxicity, particularly in 

HIV- infected individuals  

 

Category I :New pulmonary disease (smear-positive or smear-negative with extensive 

involvement of parenchyma), concomitant severe HIV disease and new severe extra-

pulmonary disease Initial phase1 (anti bacterials administered daily or 3 times weekly): 

isoniazid + rifampicin + pyrazinamide + ethambutol (or streptomycin) for 2 months 

Continuation phase1(antibacterials administered daily or 3 times weekly): isoniazid + 

rifampicin for 4 months (or isoniazid + ethambutolfor 6 months but less effective than 

isoniazid + rifampicin) 

 

Category II :Previously treated smear-positive pulmonary disease which has relapsed, or 

failed to respond, or if treatment was interrupted Initial phase1 (antibacterials administered 

daily or 3 times weekly): isoniazid + rifampicin + pyrazinamide + ethambutol+ 

streptomycin for 2 months then: isoniazid + rifampicin + pyrazinamide + ethambutolfor 1 

month Continuation phase1 (antibacterials administered dailyor 3 times weekly): isoniazid 

+ rifampicin + ethambutol for 5months 

 

Category III :New smear-negative pulmonary disease (other than in Category I) and less 

severe extra-pulmonary disease Initial phase1 (antibacterials administered daily or 3 times 

weekly): isoniazid + rifampicin + pyrazinamide + ethambutol3 for 2 months Continuation 

phase1 (antibacterials administered daily or 3 times weekly): isoniazid + rifampicin for 4 

months (or isoniazid + ethambutol for 6 months but less effective than isoniazid + 

rifampicin)



 

 

 

 

Category IV:Chronic and multi-drug- resistant tuberculosis (MDR-TB) (smear-positive 

despite supervised re- treatment)4specially designed standardized or individualized 

regimens recommended 

 

Treatment regimens by category of tuberculosis diagnosis 

 

1Drug intake should be directly observed in patients who are smear positive during the 

initial phase and always when rifampicin is given 

 

2Drug sensitivity testing recommended before prescribing Category II treatment in failure 

cases; patients with MDR- TB should be prescribed Category IV regimen 

 

3Omit ethambutolin initial phase if disease is not complicated by cavitary disease or 

concomitant HIV disease and in patients infected with fully susceptible bacilli or young 

children with primary tuberculosis 

4Early culture and sensitivity testing recommended for contacts of patients with MDR-TB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Amikacin* 

Schedule H 



 

 

 

 

Indications; Short-term treatment of serious infections due to susceptible strains of Gram-

negative bacteria, including Pseudomonas species, Escherichia coli, species of indole-

positive and indole-negative Proteus, Providencia species, Klebsiella, Enterobacter, 

Serratia species and Acinetobacter (Mima-Herellea) species. 

Dosage form(s);Injection- 10 ml vial (100 mg/2ml), 2ml vial (250mg/2ml), (500mg/2ml). 

Dose; Intramuscular or intravenous injection or infusion: Adult — 15 mg/kg body 

weight daily in 2 divided doses, increased to 22.5 mg/kg body weight daily in 3 divided 

doses in severe infections. (max. 1.5g daily for 10 days, max. cumulative dose is 15g). 

Child — 15 mg/kg body weight daily in 2 divided doses. Neonates — loading dose is 

10 mg/kg body weight followed by 15 mg/kg body weight in 2 divided doses. 

Contraindications; Myasthenia gravis; hypersensitivity. 

Precautions — Pregnancy (Appendix 11c), renal impairment (Appendix 11d); neonates, 

infants and elderly; cross allergenicity. 

Adverse effects — Vestibular and auditory damage, nephrotoxicity; rarely, 

hypomagnesaemia on prolonged therapy, antibiotic-associated colitis, stomatitis; also 

reported, nausea, vomiting, rash, blood disorders; acute muscular paralysis; albuminuria; 

azotemia. 

Capreomycin 

Schedule H1 

 

Indications; Tuberculosis, in combination with other first line drugs for tuberculosis. 

Dosage form; Injection-0.5, 0.75 and 1g/vial. 

Dose; Deep intramuscular injection: Adult—1g daily for 2 to 4 months (not more 

than 20mg/kg body weight).Then 1 to 2g 2 to 3 times each week, in case of renal 

impairment reduce the dose in accordance with creatinine clearance. 

Contraindications; Not for paediatric use; hypersensitivity to capreomycin. 

Precautions; Renal impairment (Appendix10d); hepatic impairment (Appendix 10a); 

auditory impairment; monitor renal, hepatic, auditory and vestibular function and 

electrolytes; pregnancy (teratogenic in animals; Appendix 10c) and lactation; interactions 

(Appendix 9c). 

Adverse effects; Hypersensitivity reactions including urticaria and rashes; eosinophilia; 

leucocytosis or leucopenia, rarely, thrombocytopenia; changes in liver function tests; 

nephrotoxicity, electrolyte disturbances; hearing loss with tinnitus and vertigo 

;neuromuscular block after large doses, pain and induration at injection site. 

 



 

 

 

Cycloserine 

Schedule H1 

Indications;Tuberculosis resistant to first-line drugs. 

Dosage forms; Capsule/Tablet- 250 mg. 

Dose; Oral: Adult — Initially 250 mg every 12 h for 2 weeks, increase according to blood 

concentration and response to 500 mg every 2 h. Child — Initially 10 mg/kg body weight 

daily adjusted to blood concentration and response. 

Contraindications; Severe renal impairment; epilepsy; depression, severe anxiety, 

psychotic states, alcohol dependence; porphyria; hypersensitivity. 

Precautions;Reduce dose in renal impairment (avoid if severe); monitor haematological, 

renal and hepatic function; lactation (Appendix 10b); discontinue or reduce dose if allergic 

skin reactions or CNS toxicity occur, pregnancy (Appendix 10c). 

Adverse effects;Mainly neurological, including headache, dizziness, vertigo, drowsiness, 

tremor, convulsions, confusion, psychosis, depression (discontinue or reduce dose if 

symptoms of CNS toxicity); rashes, allergic dermatitis (discontinue or reduce dose); 

megaloblastic anaemia; changes in liver function tests; heart failure at high doses reported. 

 

Ethambutol * 

 ScheduleH1 

Indications;Tuberculosis, in combination with other drugs. 

Dosage form; Tablets-200, 400, 600, 800 mg and 1g. 

Dose; Oral: Adult — 15 mg/kg body weight as a single dose, retreatment with 25mg/kg 

body weight as a single dose for 2 months, thereafter reduce to15mg/kg body weight. Given 

as combination therapy with other anti tubercular drugs. Child — Same as for Adult. Do not 

use under 3 years. 

Contraindications; Optic neuritis; children under 5years: unable to report symptomatic 

visual disturbances; severe renal impairment; hypersensitivity. 

Precautions; Visual disturbances: ocular examination recommended before and during 

treatment (see note below); reduce dose in renal impairment (Appendix 10d) and monitor 

plasma concentration; elderly; pregnancy (Appendix 10c) (not known to be harmful); 

lactation. (Appendix 10b) 

Note: Patients should report visual disturbances immediately and discontinue treatment; 

children who are incapable of reporting symptomatic visual changes accurately should be 

given alternative therapy, as should, if possible, any patient who cannot understand 

warnings about visual adverse effects 

Adverse effects; Optic neuritis-reduced visual acuity and red/ green colourblindness (early 

changes usually reversible, prompt withdrawal may prevent blindness); peripheral neuritis: 

especially in legs; gout; rarely, rash, pruritus, urticaria, thrombocytopenia; pulmonary 



 

 

 

infiltrates gastrointestinal upset. 

 

Ethionamide  

 ScheduleH 

Indication;  Anti-Tuberculosis drug, in cases resistant to other drugs. 

Dosage form(s); 0.25-1 g Tablet 

Dose;Initial dose regimen: 250 mg orally once a day for 1 to 2 days, then 250 mg orally 2 times 

a day for 1 to 2 days; the dose should be increased to 1000 mg orally in 3 to 4 divided doses 

Maintenance dose: 500 to 1000 mg (OR 15 to 20 mg/kg/day) orally once a day 

Maximum dose: 1000 mg/day 

Contraindication;Ethionamide is contraindicated in patients with severe hepatic impairment 

and in patients who are hypersensitive to the drug. 

Precaution;Patient w/ depression or other psychiatric illness, DM, porphyria, thyroid 

dysfunction. Hepatic or renal impairment. Pregnancy and lactation. Monitoring 

Parameters Monitor serum ALT and AST at baseline and mthly; blood glucose and TSH 

periodically. Perform ophthalmologic exams prior to and during therapy. Evaluate CNS changes, 

ocular changes, and neuritis during therapy. 

Adverse Drug Reactions;nausea, vomiting, diarrhea, abdominal pain, excessive salivation, 

metallic taste, stomatitis, anorexia, weight loss, Psychotic disturbances (including mental 

depression), drowsiness, dizziness, restlessness, headache, and postural hypotension, Transient 

increases in serum bilirubin, SGOT, SGPT; Hepatitis (with or without jaundice).  

Isoniazid* 

 ScheduleH1 

Indications;Tuberculosis, in combination with other drugs; tuberculosis prophylaxis also. 

Dosage form; Tablets-100 and 300 mg. 

Dose; Oral: Adult — 3 to 5 mg/kg body weight up to 300 mg as single dose daily. Child 

— 10 to 15 mg/kg body weight as a single dose, not to exceed 300mg/day. 

Contraindications; Drug-induced Hepatic Disease. 

Precautions; Hepatic impairment (monitor hepatic function; Appendix 10a); 

malnutrition, chronic alcohol dependence, chronic renal failure (Appendix10d); diabetes 

mellitus and HIV infection: prophylactic pyridoxine 10 mg daily required because risk of 

peripheral neuritis; epilepsy; slow acetylator status (increased risk of adverse effects); 

history of psychosis; pregnancy  (Appendix  10c) (not known to be harmful); lactation 

(Appendix 10b); porphyria; interactions (Appendices 9a, 9c, 9d). Patients or their caretakers 

should be told how to recognise signs of liver disorder and advised to discontinue treatment 

and seek immediate medical attention if symptoms such as nausea, vomiting, malaise or 

jaundice develop. 



 

 

 

Adverse effects; Gastrointestinal disorders including nausea and vomiting, diarrhea and 

pain, also constipation, dry mouth; hypersensitivity reactions including fever, rashes, joint 

pain, erythema multiforme, purpura usually during first weeks of treatment; peripheral 

neuropathy; blood disorders including agranulocytosis, haemolyticanaemia, aplastic 

anaemia; optic neuritis, toxic psychoses and convulsions; hepatitis (especially over age of 35 

years and regular users of alcohol): withdraw treatment; also reported systemic lupus 

erythematosus- like syndrome, pellagra, hyperreflexia, difficulty with micturition, 

hyperglycaemia and gynaecomastia; memory impairment, elevated serum transaminase, 

rheumatic syndrome, pyridoxinesyndrome. 

Kanamycin 

 ScheduleH 

Indications — Tuberculosis; hepatic coma; penicillin resistant gonorrhoea, chronic 

bacterial infections. 

Dosage form;Injection- Vial500,750 mg and 1g. 

Dose; Intramuscular and intravenous injection: Adult — 1g daily as a single dose. Child 

— 6 to 15mg/kg body weight daily in divided doses, 8 to 12 h  (slow  injection),  usual 

duration of therapy  7 to 10days. 

Contraindications;Lactation (Appendix 10b); pregnancy (Appendix 10c); hypersensitivity; 

renal impairment.(Appendix 10d) 

Precautions;Myasthenia gravis; renal impairment; elderly patients with neuromuscular 

disorder. 

Adverse effects; Nephrotoxicity; ototoxicity; skin rash; urticaria; neuromuscular blockade; 

malabsorption syndrome. 

Pyrazinamide* 

 ScheduleH1 

Indications;Tuberculosis, in combination with other drugs. 

Dosage forms; Tablets-300, 500 and 750 mg; 1 and 1.5g; Suspension-100 ml (5%). 

Dose; Oral: Adult and Child—20to35mg/kg body weight as a single dose (max. 3g daily). 

Contraindications;Severe hepatic impairment; porphyria. 

Precautions; Hepatic impairment (monitor hepatic function; (Appendix10a); renal 

impairment (Appendix10d); diabetes mellitus (monitor blood glucose-may change 

suddenly); gout; pregnancy (Appendix 10c) and lactation (Appendix 10b); hypouricemia. 

Patients or their caretakers should be told how to recognise signs of liver disorder and 

advised to discontinue treatment and seek immediate medical attention if symptoms such as 

persistent nausea, vomiting, malaise or jaundice develop. 

Adverse effects; Hepatotoxicity including fever, anorexia, hepatomegaly, splenomegaly, 

jaundice, liver failure; nausea, vomiting; arthralgia; gout; sideroblastic anaemia; rash, 

photosensitivity; porphyria, dysuria, thrombocytopenia, hyperplasia, myalgia.



 

 

 

 

Rifabutin 

 ScheduleH1 

Indications;For treatment of pulmonary T.B only in patients co-infected with HIV. (It should 

never be used as a substitute to Rifampicin in T.B patients without HIV co-infection).  

Dosage form; Capsule- 150 mg 

Dose;Oral - 300 mg (5mg/kg) For Prophylaxis of MAC; 300 mg/day 

Contraindications ;Hypersensitivity to rifabutin and other rifamycins. 

Precautions; Treatmentmay be associated with neutropenia, and more rarely thrombocytopenia, 

physicians should consider obtaining hematologic studies periodically in patients receiving 

prophylaxis with Rifabutin. 

Adverse effects;Leukopenia, Anaemia, Pancytopenia, Agranulocytosis, Lymphopenia, 

Granulocytopenia, Neutropenia, White, blood cell count decreased, Neutrophil count decreased, 

Thrombocytopenia, Platelet count decreased, Rash, Hypersensitivity, Bronchospasm, 

Eosinophilia, Uveitis, Corneal deposits, Nausea, Vomiting, Jaundice, Hepatic enzyme increased, 

Skin discolouration, Myalgia, Arthralgia, Pyrexia 

Rifampicin* (Refer Page No. …) 

 ScheduleH1 

Indications;Tuberculosis, in combination with other drugs. 

Dosage forms; Capsule-150, 300, 350, 450, 500, 600 and 750 mg; Suspension-100 mg/5 

ml. 

Dose; Oral: Adult — 450 to 600 mg as a single dose before breakfast. 

Child — 10 to 20 mg/kg body weight daily, same dose for meningococcal carriers but for 4 

days. 

Contraindications;Hypersensitivity; jaundice. 

Precautions;Reduce dose in hepatic impairment (Appendix 10a); liver function tests 

and blood counts required in liver disorders, alcohol dependency, elderly and on prolonged 

therapy; renal impairment (if dose above 600 mg daily) (Appendix 10d); lactation 

(Appendix 10b); porphyria; discolours soft contact lenses; advise patients on oral 

contraceptives to use additional means; interactions (Appendix 9b, 9c, 9d); pregnancy 

(Appendix10c); cerebral haemorrhage, visual disturbances. 

Note: Resumption of rifampicin treatment after a long interval may cause serious 

immunological reactions, resulting in renal impairment, haemolysis, or thrombocytopenia-

discontinue permanently if serious adverse effects occur 

Patients or their caretakers should be told how to recognize signs of liver disorders and 

advised to discontinue treatment and seek immediate medical attention if symptoms 

such as persistent nausea, vomiting, malaise or jaundice develop. 



 

 

 

Adverse effects;Severe gastrointestinal disturbances including anorexia, nausea, vomiting 

and diarrhea (antibiotic-associate d colitis reported); head- ache, drowsiness; rashes, 

fever, influenza-like syndrome and respiratory symptoms, collapse, shock, haemolytic 

anaemia, acute renal failure and thrombocytopenic purpura- more frequent with intermittent 

therapy; alterations of liver function-jaundice and potentially fatal hepatitis (dose related; do 

not exceed max.doseof600mgdaily); oedema, muscular weakness and myopathy, exfoliative 

dermatitis, toxic epidermal necrolysis, pemphigoid reactions, leukopenia, eosinophilia 

and men- strual disturbances reported; urine, tears, saliva and sputum coloured orange-red. 

Rifampicin + Isoniazid  

Indications;Tuberculosis. 

ScheduleH1 

Dosage forms; Tablets/Capsules 

Rifampicin + Isoniazid 60 mg + 30 mg 

100mg + 100mg 

100mg + 300mg 

100 mg  +  50 mg 

150 mg  +  100 mg 

150 mg  +  75 mg 

300mg + 150mg 

450mg + 300mg 

600mg + 300mg 

Dose; Adult-One tablet daily before breakfast. 

Precautions;Combined preparation usually not suitable for use in children; see under 

Rifampicin and Isoniazid; pregnancy (Appendix10c). 

Rifampicin + Isoniazid + Ethambutol 

Indications; Tuberculosis. 

Dosage form; Tablets- 

Rifampicin+Isoniazid+Ethambutol  

150 mg + 275 mg + 275 mg 

150 mg + 75 mg + 275 mg 

450 mg + 300 mg + 800 mg 

450 mg + 225 mg + 825 mg 

100 mg + 50 mg + 800 mg 

300 mg + 150 mg + 550 mg 

Schedule H1 

Capsules- Rifampicin + Isoniazid + Ethambutol 225 mg + 150 mg + 400 mg 

Dose;One tablet daily before breakfast in accordance with dose of individual drugs. 



 

 

 

Precautions; Pregnancy (Appendix 10c). 

Rifampicin + Isoniazid + Pyrazinamide 

Schedule H1 

Indications;Tuberculosis, in combination with other drugs. 

Dosage form(s); Tablets/Capsules 

Rifampicin + Isoniazid + Pyrazinamide 

60 mg + 30 mg + 150 mg 

100 mg + 50 mg + 300 mg 

150 mg + 100 mg + 500 mg 

450 mg + 300 mg + 1000 mg 

120 mg + 80 mg + 250 mg 

225mg+150mg+750mg 

150mg+100mg+375mg 

450 mg + 300 mg + 1500 mg 

Dose;Oral 

Adult — One tablet daily before breakfast. 

Contraindications;Combined preparation not suitable for use in children; see 

Rifampicin, Isoniazid and Pyrazinamide; pregnancy (Appendix10c). 

Rifampicin + Isoniazid + Pyrazinamide + Ethambutol 

ScheduleH1 

Indications;Tuberculosis. 

Dosage form(s);  Tablets- 

Rifampicin+Isoniazid+Pyrazinamide+  

Ethambutol150mg+100mg+500mg+800mg 

225mg+150mg+750mg+400mg 

150 mg + 75 mg + 400 mg + 275 mg 

150 mg + 100 mg + 500 mg + 267 mg 

450mg+300mg+1500mg+800mg 

600mg+300mg+800mg+1100mg 

1450 mg + 225 mg + 1200 mg + 825 mg 

Dose;  Oral: Adult— One tablet daily before breakfast. 

Precautions — Pregnancy (Appendix 10c).



 

 

 

Streptomycin* 

Schedule H 

Indications;Tuberculosis, in combination with other drugs. 

Dosage form; Injection vial -750 mg and 1g. 

Dose; Deep intramuscular injection: Adult — 0.75g to 1g daily.Elderly — 0.5g daily. 

Child — 20 to 40 mg/kg body weight daily. 

Contraindications;Hearing disorders; myasthenia gravis; pregnancy (Appendix 10c). 

Precautions; Children- painful injection, avoid use if possible; renal impairment 

(Appendix 10d), infants and elderly (dosage adjustment and monitorrenal, auditory and 

vestibular function and plasma streptomycin concentrations); interactions (Appendix 9c). 

Adverse effects;Vestibular and auditory damage, nephrotoxicity; hypersensitivity reactions- 

withdraw treatment; paraesthesia of mouth; rarely, hypomagnesaemia on prolonged therapy; 

antibiotic- associated colitis; also, nausea, vomiting, rash; rarely, haemolytic anaemia, 

aplastic anaemia, agranulocytosis, thrombocytopenia; pain and abscess at injection site. 

Thiacetazone + Isoniazid  

Schedule H 

Indications;Tuberculosis, in combination with other drugs. 

Dosage form; Tablets-Thiacetazone + Isoniazid 150 mg + 300 mg 

37.5 mg + 750 mg 

Dose; Oral: Adult — One tablet daily before breakfast. 

Contraindications;See Isoniazid; hepatic impairment; renal impairment; HIV infection-

thioacetazone associated with high incidence of serious, sometimes fatal cutaneous 

hypersensitivity reactions, including exfoliative dermatitis. 

Precautions;See Isoniazid; determine efficacy and toxicity of thiacetazone-geographical 

differences; hypersensitivity reactions-withdraw treatment; Pregnancy (Appendix 10c). 

Adverse effects;See Isoniazid; thiacetazone causes the following- nausea, vomiting, 

diarrhoea; hypersensitivity reactions including conjunctivitis, vertigo, rashes; fatal 

exfoliative dermatitis, acute hepatic failure reported; also, agranulocytosis, 

thrombocytopenia and aplastic anaemia. 

DOTS (Directly Observed Treatment, Short Course) 

The WHO-recommended Directly Observed Treatment, Short Course (DOTS) strategy was 

launched formally as Revised National TB Control Programme in India in 1997 after pilot 

testing from 1993-1996. Since then DOTS has been widely advocated and successfully 

applied. (Revised National TB Control Policy) 

DOTS is the most effective strategy available for controlling TB. The five key components 

of DOTS are: 

• Political commitment to controlTB; 

• Case detection by sputum smear microscopy examination among 



 

 

 

symptomatic patients;



 

 

 

• Patients are given anti-TB drugs under the direct observation of 

the healthcare provider/community DOT provider; 

• Regular, uninterrupted supply of anti-TB drugs; and Systematic 

recording and reporting system that allows assessment of treatment 

results of each and every patient and of whole TB control programme. 

Responsibility of ensuring regular and complete treatment of the patient lies with the health 

system. 

In 2006, the new stop TB strategy was recommended interna- tionally by WHO. The 

components of the new stop TB strategy are the following: 

• Pursue high quality DOTS expansion and enhancement 

• Address TB/HIV, MDR-TB and other challenges 

• Contribute to health system strengthening 

• Engage all healthcare providers 

• Empower people with TB and communities 

• Enable and promote research 

DOTS involves treatment with combination of drugs Rifampicin 300 mg + Isoniazid 150 mg 

+ Pyrazinamide 800 mg + Etham- butol 550 mg, given thrice weekly. Twice weekly therapy 

can also be given but it is not recommended since it does not have margin for error and 

missing even one dose makes the therapy ineffective. 

9.9 Antipneumocystosis and Antitoxoplasmosis Drugs 

Pneumocystosis: 

Pneumocystis cariniiis classified as a protozoan although there is evidence to suggest that it 

is probably a fungus. Pneumocystis carinii pneumonia is probably acquired by the airborne 

route. In otherwise healthy persons it rarely, produces signs of infection. However, it is a 

frequent cause of opportunistic infection in immunosuppressed, debilitated or 

malnourished patients; it is the commonest cause of pneumonia in AIDS and the most 

frequent immediate cause of death in these patients. Sulfamethoxazole with 

trimethoprim is the treatment of choice for Pneumocystis carinii pneumonia and is also 

used for prophylaxis in high-risk patients; pentamidine isothionate is used in patients 

unresponsive to or intolerant of sulfamethoxazole with trimethoprim. The treatment of 

Pneumocystis carinii infections must only be undertaken with specialist supervision where 

there are appropriate monitoring facilities. 

Toxoplasmosis: 

Toxoplasmosis is caused by infection with the protozoan parasite Toxoplasma gondii. 

Most infections are self- limiting and do not require treatment. However, in 

immunodeficiency, primary infection may result in encephalitis, myocarditis or 

pneumonitis; impairment of immunity (such as in AIDS) in a previously infected person, 



 

 

 

may result in encephalitis or meningo encephalitis. Congenital transmission may occur 

if there is a primary infection in early pregnancy or if the mother is immunodeficient. 

Such cases often result in spontaneous abortion, fetal death or severe congenital disease. 

Ocular toxoplasmosis causes chorioretinitis and is often the result of a childhood infection  

that becomes apparent in adulthood. 

The treatment of choice for toxoplasmosis is pyrimethamine with sulfadiazine; a folate 

supplement is also given to counter act the megaloblastic anaemia associated with these 

drugs. In pregnancy, spiramycinis the preferred drug. 

Pentamidine* (Refer Page No …) 

 

9.10 Antiretrovirals 

Antiretroviral drugs do not cure HIV (human immunodeficiency virus) infection; they 

only temporarily suppress viral replication and improve symptoms. Patients receiving these 

drugs require careful monitoring by appropriately trained health professionals in an 

adequately resourced setting. Rigorous promotion of measures to prevent new infections 

remains essential and its need is not diminished by the availability of antiretroviral drugs. 

Effective therapy requires the simultaneous use of 3 or 4 drugs; alternative regimens are 

necessary to meet specific requirements at start-up, to substitute for first- line regimens in 

cases of intolerance, or to replace failing regimens. The use of a 3- or 4-drug combination as 

specified in the WHO treatment guidelines is recommended. The use of fixed- dose 

preparations for these combinations is also recommended if the pharmaceutical quality is 

assured and inter change ability with the single products is demonstrated as specified by the 

relevant drug regulatory authority. 

Principles of Treatment 

Treatment is aimed at reducing the plasma viral load as much as possible and for as long as 

possible; it should be started before the immune system is irreversibly damaged. The need 

for early drug treatment should, however, be balanced against the development of toxicity. 

Commitment to treatment and strict adherence over many years are required. The 

development of resistance is reduced by using a combination of 3 or 4 drugs; such 

combinations should have additive or synergistic activity while ensuring that their toxicity is 

not additive. Testing for resistance to antiviral drugs, particularly in therapeutic failure, 

should be considered. Women of childbearing age receiving antiretroviral therapy must 

have available effective contraceptive methods to prevent unintended pregnancy. Women 

who are taking non nucleoside reverse transcriptase inhibitors or protease inhibitors  

which can lower blood concentration of hormonal oral contraceptives, should be advised to 

use additional or alternative contraceptives. 

 



 

 

 

Drugs used to treat HIV Infection: 

Zidovudine, a nucleoside reverse transcriptase inhibitor (or ‘nucleoside analogue’), was the 

first anti-HIV drug introduced. Other nucleoside reverse transcriptase inhibitors include 

abacavir, didanosine, lamivudine, stavudine and zalcitabine. 

The protease inhibitors include amprenavir, indinavir, lopinavir, nelfinavir, ritonavir and 

saquinavir. Ritonavir in low doses is used in combination withindinavir, lopinaviror 

saquinavir as a booster. The small amount of ritonavir in such combinations has no intrinsic 

antiviral activity but it increases the antiviral activity of the other protease inhibitors by 

reducing their metabolism. Indinavir, nelfinavir, ritonavir and possibly saquinavir inhibit the 

cytochrome P450 enzyme system and therefore have a potential for significant drug 

interactions. Protease inhibitors are associated with lipodystrophy and metabolic 

effects (see below). 

The non-nucleoside reverse transcriptase inhibitors include efavirenz and nevirapine. They 

interact with a number of drugs metabolized in the liver; the doses of protease inhibitors 

may need to be increased when they are given with efavirenz or nevirapine. Nevirapine is 

associated with a high incidence of rash (including Stevens-Johnson syndrome) and 

occasionally fatal hepatitis. Rash is also associated with efavirenz but it is usually milder. 

Efavirenz treatment has also been associated with an increased plasma cholesterol 

concentration. 

Initiation of Treatment 

The time for initiating antiviral treatment is determined by the clinical stage of the HIV 

infection as indicated by symptoms and where available, by the CD4-cell count or total 

lymphocyte count; the plasma viral load, if available, is also a valuable  guide  for  staging  

the  disease (see Monitoring, below). Recommended initial treatment with a combination of 

drugs (‘highly active antiretroviral therapy’, HAART) includes: 2 nucleoside reverse 

transcriptase inhibitors plus a non- nucleoside reverse transcriptase inhibitor or a third 

nucleoside reverse transcriptase inhibitor or a protease inhibitor which may be combined 

with ritonavir as booster. 

Monitoring: 

In resource-limited settings the basic clinical assessment before initiating antiretroviral 

therapy includes documentation of past medical history, identification of current and past 

HIV-related illnesses, identification of co-existing medical conditions that may influence 

the choice of therapy (for example, pregnancy or tuberculosis) as well as current symptoms 

and physical signs. 

The absolute minimum laboratory tests before initiating antiretroviral therapy are an HIV 

antibody test (in patients over 18 months of age) and a haemoglobin or haematocrit 

measurement. Additional basic testing should include: white blood cell count;differential cell 

count (to identify adecline in neutrophils and the possibility of neutropenia); total 



 

 

 

lymphocyte count; serum alanine or aspartate aminotransferase concentration to assess the 

possibility of hepatitis coinfection and to monitor for hepatotoxicity; serumcreatinine and/or 

blood urea nitrogen to assess baseline renal function; serum glucose; pregnancy tests for 

women. Desirable supplemental tests include measurement of bilirubin, amylase and 

serum lipids.CD4-celldeterminations are, of course, very desirable and efforts  should be 

made to make these widely available. Viral load testing is currently considered optional 

because of constraints on resources. 

Changing Therapy: 

Deterioration of the condition (including clinical and virological changes) usually calls for 

replacement of the failing drugs. Intolerance to adverse effects and drug induced organ 

dysfunction usually require change in therapy. The choice of an alternative regimen depends 

on factors such as the response to previous treatment, tolerance and the possibility of cross-

resistance. If treatment fails, a new second-line regimen will be needed. If toxicity occurs, 

either a new second-line regimen is indicated or, if the toxicity is related to an identifiable 

drug in the regimen, the offending drug can be replaced with another drug that does not have 

the same adverse effects. 

Pregnancy: 

Treatment of HIV infection in pregnancy aims to: minimize the viral load and disease 

progression in the mother;reduce the risk of toxicity to the fetus (although the teratogenic 

potential of most antiretroviral drugs is unknown); 

prevent transmission of infection to the neonate.  

In pregnant women, it may be desirable to initiate anti retro-viral therapy after the first 

trimester, although for pregnant women who are severely ill, the benefit of early therapy 

outweighs the potential risk to the fetus. All treatment options require careful assessment 

by a specialist. 

The use of zidovudine, lamivudine, nevirapine, nelfinavir and saquinavir are recommended 

for women of child- bearing potential or who are pregnant. Efavirenz should be avoided 

because of its potential teratogenic effect on the fetus in the first trimester. First-line 

treatment in pregnant women should when possible include zidovudine and lamivudine. 

Low-dose ritonavir is required if either indinavir or saquinavir is used in pregnancy because 

adequate drug concentration is achieved only with ritonavir boosting. Information is 

lacking on the use of lopinavir with ritonavir in pregnancy. 

Protease inhibitors have been associated with glucose intolerance and pregnant women 

should be instructed to recognize symptoms of hyperglycaemia and to seek health care advice 

if they occur. Various regimens have been used to specifically prevent the transmission of 

HIV from mother to the neonate at term. 

 



 

 

 

Lactation: 

Antiretroviral drugs may be present in breast milk and may reduce viral load in breast milk 

and reduce the risk of transmission through lactation. However, the concentration of 

antiretroviral drugs in breast milk may not be adequate to prevent viral replication and there 

is therefore the possibility of promoting the development of drug-resistant virus which 

could be transmitted to the infant. 

Women with HIV infection should be counselled about the risks of lactation and, where 

possible, they should limit or avoid lactation; in particular, lactation should be avoided 

where replacement feeding is acceptable, affordable, sustainable and safe. HIV-infected 

women should be counselled on infant feeding options and they should be supported in 

their choice. 

Post-Exposure Prophylaxis: 

Treatment with antiretroviral drugs may be appropriate following occupational exposure 

to HIV-contaminated material. Immediate expert advice should be sought in such cases; 

national guidelines on post-exposure prophylaxis for healthcare workers have been 

developed and local ones may also be available. 

Lipodystrophy and Metabolic Effects: 

Combination antiretroviral therapy, including regimens containing a protease inhibitor, is 

associated with redistribution of body fat in some patients (for example, decreased fat under 

the skin, increased abdominal fat, ‘buffalo humps’ and breast enlargement). Protease 

inhibitors are also associated with metabolic abnormalities such as hyperlipidaemia, 

insulin resistance and hyperglycaemia. Clinical examination should include an evaluation of 

fat distribution; measurement of serum lipids and blood glucose should be considered. 

9.10.1  Nucleoside/Nucleotide Reverse Transcriptase Inhibitors 

In some settings it may not be possible to carry out full monitoring described under each 

drug entry; in such cases the level of monitoring should be determined by local guidelines 

(see also notes above). 

Abacavir 

 ScheduleH 

Indications; HIV infection in combination with at least two other antiretroviral drugs. 

Dosage form; Tablet- 300 mg. 

Dose; Oral: Adult — 300 mg twice daily or 600 mg once daily. 

Child — 3 months to 12 years: 8 mg/kg body weight every 12 h (max. 600 mg daily). 

Contraindications; Pregnancy (Appendix10c); lactation (Appendix10b); hepatic 

dysfunction (Appendix10a); renal disease. 

Precautions;Hepatic impairment (see below and Appendix10a); renal impairment 

(Appendix10d); pregnancy (see notes above and Appendix 10c); lactation (Appendix 

10b) (see notes above); hypersensitivity reaction; interactions (Appendix11a).



 

 

 

 

Adverse effects;Life-threatening hypersensitivity reactions reported-characterised by 

fever or rash and possibly nausea, vomiting, diarrhoea, abdominal pain, lethargy, malaise, 

headache, myalgia and renal failure; less frequently mouth ulceration, oedema, 

hypotension, dyspnoea, sore throat, cough, paraesthesia, arthralgia, conjunctivitis, 

lymphadenopathy, lymphocytopenia and anaphylaxis (hypersensitivity reactions presenting 

as sore throat, influenza-like illness, cough and breathlessness identified); rarely, myolysis; 

laboratory abnormalities may include raised live renzymes and creatinekinase; symptoms 

usually appear in the first 6 weeks, but may occur at any time; monitor for symptoms every 

2 weeks for 2 months; discontinue immediately if any symptom of hypersensitivity develops 

and do not rechallenge (risk of more severe hypersensitivity reaction); discontinue if 

hypersensitivity cannot be ruled out, even when other diagnosis possible-if rechallenge 

necessary it must be carried out in hospital setting; if abacavir is stopped for any reason 

other than hypersensitivity, exclude hypersensitivity reaction as the cause and rechallenge 

only if medical assistance is readily available; care needed with concomitant use of drugs 

which cause skin toxicity. 

Patients should be told the importance of regular dosing (intermittent therapy may increase 

sensitisation), how to recognize signs of hypersensitivity and advised to seek immediate 

medical attention if symptoms develop or before re-starting treatment. 

Potentially life-threatening lactic acidosis and severe hepatomegaly with steatosis 

reported-caution in liver disease, liver enzyme abnormalities, or risk factors for liver 

disease (par ticularlyin obese women); suspend or discontinue if deterioration in liver 

function tests, hepatic steatosis, progressive hepatomegaly or unexplained lactic acidosis. 

Darunavir 

ScheduleH 

Indications; For the treatment of human immunodeficiency virus (HIV) infection in 

antiretroviral treatment experienced adult patients, such as those patients with HIV-1 strains 

resistant to more than one protease inhibitor when co-administered with 100 mg ritonavir, 

Dosage form; Tablet-300 mg, 600 mg, 800 mg. 

Dose;600 mg BD along with ritonavir 100 mg BD 

Contraindications ;Hypersensitivity, diabetes mellitus, hepatic dysfunction, hemophilia 

Precautions;Darunavir must be co-administered with ritonavir and food to exert its therapeutic 

effect. Failure to correctly administer darunavir with ritonavir and food will result in reduced 

plasma concentrations of darunavir that will be insufficient to achieve the desired therapeutic 

effect. 

Adverse effects;Hypercholesterolaemia, Hypertriglyceridaemia, Abdominal pain, diarrhoea, 

nausea, vomiting, anorexia, headache, pruritus, rash, urticaria,muscle pain, tenderness or 

weakness. Worsening of DM, increased bleeding in patients with hemophilia. Lypodystrophy.



 

 

 

 

Didanosine* 

ScheduleH 

Indications;HIV infection in combination with at least two other antiretroviral drugs. 

Dosage form(s); Tablets-100, 250 mg and 400 mg; Capsules-250 and 400 mg. 

Dose; Oral: Adult—Under 60 kg: 250mg daily in 1 to 2 divided doses. 60 kg and over: 400 

mg daily in1to 2 divided doses, 30 min before meals or 2 h after meals. Child — 2 weeks to 

8 months: 100 mg/m2 twice daily. >8 months : 120 mg/m2 twice daily. 

Contraindications; Hypersensitivity; pancreatitis; coadministration of allopurinol and 

ribavirin. 

Precautions;History of pancreatitis (preferably avoid, otherwise extreme caution, see also 

below); peripheral neuropathy or hyperuricaemia (see under Adverse effects); history of liver 

disease (see below); renal (Appendix 10d) and hepatic impairment (see Appendices 10d and 

10a); pregnancy (Appendix 10c) and lactation (Appendix 10b) (see notes above); dilated 

retinal examinations recommended (especially in children) every 6 months, or if visual 

changes occur; interactions (Appendix 10c, 10d); immune reconstitution syndrome, fat 

redistribution, retinal changes and optic neuritis. 

If symptoms of pancreatitis develop or if serum amylase or lipase is raised (even if 

asymptomatic) suspend treatment until diagnosis of pancreatitis excluded; on return to 

normal values reinitiate treatment only if essential (using low dose increased gradually if 

appropriate). Whenever possible avoid concomitant treatment with other drugs known to 

cause pancreatic toxicity (e.g., intravenous pentamidine isothionate); monitor closely if 

concomitant therapy unavoidable. Since significant elevations of triglycerides cause 

pancreatitis monitor closely if elevated. 

Potentially life-threatening lactic acidosis and severe hepatomegaly with steatosis 

reported therefore caution in liver disease, excessive alcohol intake, liver enzyme 

abnormalities, or risk factors for liver disease (particularly in obese women); suspend or 

discontinue if deterioration in liver function tests, hepatic steatosis, progressive 

hepatomegaly or unexplained lactic acidosis 

Adverse effects;Pancreatitis (see also under Precautions); peripheral neuropathy 

especially in advanced HIV infection: suspend (reduced dose may be tolerated when 

symptoms resolve); hyperuricaemia (suspend treatment if significant elevation); 

diarrhoea (occasionally serious); also reported, nausea,vomiting, dry mouth, asthenia, 

headache, hypersensitivity reactions; retinal and optic nerve changes (especially, in 

children); diabetes mellitus, raised liver enzymes (see also under Precautions); liver failure. 

 

 



 

 

 

Lamivudine* 

 ScheduleH 

Indications — HIV infection in combination with at least 2 other antiretroviral drugs. 

Dosage form; Tablets-100, 150 and 300 mg; Oral Solution-50 mg/ml. 

Dose;  Oral: Adult — 150 mg twice daily administered with zidovudine. 

Child — 3 months to 12 years: 4 mg/kg body weight twice a day (max.150 mg twice daily). 

Contraindications; Pregnancy (Appendix10c); lactation (Appendix10b); hepatic 

dysfunction (Appendix10a); renal disease (Appendix10d). 

Precautions;Renal impairment (Appendix10d); hepatic disease (see below); pregnancy 

(Appendix 10c) and lactation (Appendix 10b) (see notes above); interactions (Appendix 

9c). 

Potentially life-threatening lactic acidosis and severe hepatomegaly with steatosis 

reported therefore caution (particularly in obese women) in liver disease, liver enzyme 

abnormalities, or risk factors for liver disease; suspend or discontinue if deterioration in liver 

function tests, hepatic steatosis, progressive hepatomegaly or unexplained lactic acidosis. 

Recurrent hepatitis in patients with chronic hepatitis B may occur on discontinuation of 

lamivudine. 

Adverse effects; Nausea, vomiting, diarrhoea, abdominal pain; cough; headache, fatigue, 

insomnia; malaise, fever, rash, alopecia, muscle disorders; nasal symptoms; peripheral 

neuropathy reported; rarely, pancreatitis (discontinue); neutropenia, anaemia, 

thrombocytopenia and red-cell aplasia; lactic acidosis; raised liver enzymes and serum 

amylase. 

Stavudine* 

Schedule H 

Indications;HIV infection in combination with at least 2 other antiretroviral drugs. 

Dosage forms; Tablets-30 and 40mg; Capsules-15,20, 30 and 40 mg; Suspension-1 mg/ml 

Dose; Oral: Adult — Under 60 kg: 30 mg every 12 h preferably at least 1 h before food. 60 

kg and over: 40 mg every 12 h. Neonate — under 2 weeks: 500 µg/kg body weight. 

Child—over2weeksandbodyweightunder30kg:1mg/ kg body weight every 12 h. 30 kg and 

over: 30 mg every 12h. 

Contraindications;Hypersensitivity. 

Precautions;History of peripheral neuropathy (see below); history of pancreatitis or 

concomitant use with other drugs associated with pancreatitis; hepatic disease (see below); 

renal impairment (Appendix 10d); pregnancy (Appendix 10c) and lactation (Appendix 10b) 

(see notes above); fat redistribution, immune reconstitution syndrome. 

Suspend if peripheral neuropathy develops: characterised by persistent numbness, tingling or 

pain in feet or hands;  if symptoms resolve satisfactorily on withdrawal and if stavudine 

needs to be continued, resume treatment at half previous dose



 

 

 

 

Potentially life-threatening lactic acidosis and severe hepatomegaly with steatosis reported 

therefore caution in liver disease, liver enzyme abnormalities, or risk factors for liver disease 

(particularly in obese women); suspend or discontinue if deterioration in liver function tests, 

hepatic steatosis, progressive hepatomegaly or unexplained lactic acidosis. 

Adverse effects;Peripheral neuropathy (dose-related, see above); pancreatitis; nausea, 

vomiting, diarrhoea, constipation, anorexia, abdominal discomfort; chest pain; dyspnoea; 

headache, dizziness, insomnia, mood changes; asthenia, musculoskeletal pain; influenzae 

like symptoms, rash and other allergic reactions; lymphadenopathy; neoplasms; elevated 

liver enzymes (see hepatic disease, above) and serum a mylase; neutropenia, 

thrombocytopenia. 

Tenofovir 

 

Indications;HIV infection. 

Dosage form(s); Tablet- 300mg.  

Dose; Oral: Adult — 300 mg once daily. 

Schedule H 

Contraindications;Lactation; hypersensitivity. 

Precautions;Should be used with caution in patients with chronic hepatitis B or C (greater 

risk of hepatic side-effects), in hepatic impairment (Appendix10a), in renal impairment 

(Appendix 10d) and in pregnancy (Appendix 10c). Test renal function and serum 

phosphate before treatment, then every 4 weeks (more frequently if at increased risk of 

renal impairment) for 1 year and then every 3 months, interrupt treatment if renal function 

deteriorates or serum phosphate decreases; concomitant or recent use of nephrotoxic drugs; 

on discontinuation, monitor patients with hepatitis B (risk of exacerbation of hepatitis). 

Adverse effects;Gastrointestinal disturbances (such as nausea, vomiting, abdominal pain, 

flatulence and diarrhoea); anorexia; pancreatitis; liver damage; dyspnoea; cough; headache, 

insomnia, dizziness, fatigue; blood disorders (including anaemia, neutropenia and 

thrombocytopenia); myalgia, arthralgia, rash, urticaria and fever. See notes above for 

metabolic effects and lipodystrophy; hypophosphataemia; reduced bone density; 

nephrogenic diabetes insipidus and renal failure; lactic acidosis, decrease in bone mineral 

density, acute exacerbation of hepatitis. 

Zidovudine (AZT)* 

Schedule H 



 

 

 

Indications;HIV infection in combination with at least 2 other antiretroviral drugs; 

monotherapy for prevention of maternal-fetal HIV transmission. 

Dosage form(s); Tablets- 30, 40, 100 and 300 mg; Capsules- 100 and 300 mg; Syrup 50 

mg/5 ml. 

Dose; Oral: HIV infection;Adult—600 mg daily in divided doses in combination with other 

antiretroviral drugs. Child — 6 weeks to 12 years: 160 mg/m2 every 8 hour, max. dose 200 

mg every 8 hour. Prevention of maternal-foetal HIV transmission; Adult — 100 mg 5 times 

daily or 200 mg thrice daily or 300 mg twice daily, start treatment after 14th week of 

gestation until the start of labour. Prevention of HIV transmission in neonates;Child — 

neonates: 2 mg/kg every 6 h for first 6 weeks of life, starting with 12 h after birth. 

Contraindications;Abnormally low neutrophil counts or haemoglobin; neonates either with 

hyper bilirubinaemia requiring treatment other than phototherapy or with raised 

transaminase; life threatening allergic reactions. 

Precautions;Haematological toxicity; vitamin B12 deficiency (increased risk of 

neutropenia); reduce dose or interrupt treatment if anaemia or myelo suppression; renal 

impairment (Appendix 10d); hepatic impairment (Appendix 10a); risk of lactic acidosis; 

elderly; lactation (Appendix 10b); interactions (Appendices 9c, 9d); pregnancy (Appendix 

10c); myopathy, use with interferon and ribavirin based regimens in HIV/HCV co-infected 

patients, immune reconstitution syndrome. 

Adverse effects;Anaemia (may require transfusion), neutropenia and leukopenia (all more 

frequent with high dose and advanced disease); also nausea and vomiting, abdominal pain, 

dyspepsia, diarrhoea, flatulence, taste disturbance, pancreatitis, liver disorders including 

fatty change and raised bilirubin and liver enzymes (see hepatic disease, above); chest pain, 

dyspnoea, cough; influenza- like symptoms; headache; fever; paraesthesia, neuropathy; 

convulsions; dizziness; somnolence, insomnia; anxiety; depression; malaise; anorexia; 

asthenia; myopathy; myalgia; pancytopenia, thrombocytopenia; gynaecomastia; urinary 

frequency; rash, pruritus, pigmentation of nail, skin and oralmucosa. 

9.10.2 Non-Nucleoside Transcriptase Inhibitor 

In some settings it may not be possible to carry out full monitoring described under each 

drug entry; in such cases the level of monitoring should be determined by local guidelines 

(see also notes above). 

Efavirenz* 

 ScheduleH 

Indications;HIV infection in combination with at least 2 other antiretroviral drugs. 

Dosage forms; Tablets/Capsules- 200, 400 and 600 mg. 

Dose; Oral: Adult — 600 mg once a day. Child— Over 3 years 13 to 14 kg body weight: 

200 mg once a day. 15 to 19 kg body weight: 250 mg once a day; 25 to 32.5 kg body weight: 

400 mg once a day; over 40 kg body weight: adult dose.



 

 

 

 

Contraindications; Pregnancy (see notes above and (Appendix 10c); substitute nevirapine 

for efavirenz in pregnant women or women for whom effective contraception cannot be 

assured); hypersensitivity. 

Precautions; Hepatic impairment (avoid if severe; Appendix 10a); severe renal 

impairment (Appendix 10d); lactation (Appendix10b) (see notes above); elderly; history of 

mental illness or substance abuse; interactions (Appendices 9b, 9c); psychiatric 

symptoms. 

Rash, usually in the first 2 weeks, is the most common adverse effect; discontinue if severe 

rash with blistering, desquamation, mucosal involvement or fever; if rash mild or moderate, 

may continue without interruption: rash usually resolves within 1 month. 

Adverse effects;Rash including Stevens–Johnson syndrome (see also above); dizziness, 

headache, insomnia, somnolence, abnormal dreams, fatigue, impaired concentration 

(administration at bedtime especially in the first 2 to 4 weeks reduces CNS effects); 

nausea; less frequently vomiting, diarrhoea, hepatitis, depression, anxiety, psychosis, 

amnesia, ataxia, stupor, vertigo; also reported raised serum cholesterol, elevated liver 

enzymes (especially if sero positive for hepatitis B or C), pancreatitis. 

 

Nevirapine* 

Schedule H 



 

 

 

Indications;HIV infection, in combination with at least 2 other antiretroviral drugs; 

prevention of mother-to- child transmission in HIV-infected patients. 

Dosage forms; Tablet/Capsule- 200 mg; Oral Suspension-100 mg/5 ml. 

Dose; Oral: Adult—200 mg once a day for 14 days, if tolerated and no rash is observed then 

increase to 200 mg 2 times a day. Child — 2 months to 8 years: 4 mg/kg body weight once a 

day for 14 days, if tolerated and no rash is observed increase to 4 mg/kg body weight 2 

times a day. 

Contraindications;Acute porphyria; severe hepatic impairment; post exposure prophylaxis; 

breastfeeding. 

Precautions;Hepatic impairment (see below and Appendix 10a); history of chronic hepatitis 

(greater risk of hepatic adverse effects), pregnancy (Appendix 10c) and lactation (Appendix 

10b); interactions (Appendices 9b, 9c). Potentially life-threatening hepatotoxicity including 

fatal fulminant hepatitis reported usually occurring in first 8 weeks; monitor liver function 

before long-term treatment then every 2 weeks for 2 months then after 1 month and then 

every 3 to 6 months; discontinue permanently if abnormalities in liver function tests 

accompanied by hypersensitivity reaction (rash, fever, arthralgia, myalgia, 

lymphadenopathy, hepatitis, renal impairment, eosinophilia, granulocytopenia); suspend if 

severe abnormalities in liver function tests but no hypersensitivity reaction: discontinue 

permanently if significant liver function abnormalities recur; monitor patient closely if 

mild to moderate abnormalities in liver function tests with no hypersensitivity reaction. 

Rash, usually in first 8 weeks, is most common adverse effect; incidence reduced if 

introduced at low dose and dose increased gradually; discontinue permanently if severe rash 

or if rash accompanied by blistering, oral lesions, conjunctivitis, swelling, general malaise or 

hypersensitivity reactions; if rash mild or moderate may continue without interruption but 

dose should not be increased until rash resolves. 

Patients should be told how to recognise hypersensitivity reactions and advised to seek 

immediate medical attention if symptoms develop. 

Adverse effects;Rash including Stevens–Johnson syndrome and rarely, toxic epidermal 

necrolysis (see also Precautions above); hepatitis or jaundice reported (see also Precautions 

above); nausea, vomiting, abdominal pain, diarrhoea, headache, drowsiness, fatigue, 

fever; hypersensitivity reactions (may involve hepatic reactions and rash, see Precautions 

above); anaphylaxis, angioedema, urticaria also reported; granulocytopenia. 

 

 

 

 

 



 

 

 

9.10.3  Combinations 

Lamivudine + Nevirapine + Stavudine* 

ScheduleH



 

 

 

Indications;HIV infection 

Dosage form(s); Tablets- 

Lamivudine + Nevirapine + Stavudine 40 mg + 10 mg + 70 mg 

150mg+40mg+200mg 

150mg+30mg+200mg 

100mg+30mg+200mg 

Dose; Adult — 1 tablet twice daily. Patients with body weight less than 50 kg, 2 mg/kg 

body weight 2 times a day. Child — 3 months to 12 years; half adult dose is  given 2 times 

a day. 

Precautions;Pregnancy (Appendix 11c). 

Stavudine + Lamivudine (d4T + 3TC) 

 ScheduleH 

Indications;Treatment of HIV infection (in combination with other anti retro virals) and 

Hepatitis B. 

Dosage forms;  Dispersible Tablets – Lamivudine 20 mg + Stavudine 5mg. 

Oral Tablets - Lamivudine40mg+Stavudine10mg. Lamivudine 150mg + Stavudine30 mg 

Lamivudine150 mg + Stavudine 40 mg Lamivudine100 mg + Stavudine 30 mg 

Dose; Adult — 3TC:150 mg BID or 300 mg once daily-without regard to meals; d 4T: Body 

weight e” 60 Kg: 40 mg twice daily. Body weight < 60Kg:  

30 mg twice daily without regard to meals - WHO recommends 30 mg twice daily dosing 

regardless of body weight (where the body weight is less than 60 kg). Child — d4T: 1 

mg/Kg twice daily. 3TC: 4 mg/Kg twice daily. 

Contraindications;Contraindicated in patients with clinically significant hypersensitivity 

(anaphylaxis) to any of the components of the product. 

Precautions; Not to be taken with emtricitabine (antiviral agents) didanosine. Severe acute 

exacerbation of hepatitis may occur in HBV-co-infected patients who discontinue 3TC. 

Stavudine should not be combined with zidovudine, interactions (Appendix 9c). 

Adverse effects; Changes in fat metabolism, development of insulin resistance, peripheral 

neuropathy and/or paraesthesia, GI disturbances, rises in serum amylase and lipase, 

elevation of liver enzymes and total bilirubin, rash, headache, insomnia, hairloss and fatigue. 

Severe lactic acidosis and hepaticsteatosis with hepatic failure, anaemia, myalgia. 

Lamivudine + Zidovudine*  

Schedule H 

Indications; HIV infection. 

Dosage form;  Tablet- lamivudine 150 mg + zidovudine 300 mg. 

Dose; Adult — 2 tablets 3 times a day or as prescribed. Child — Half the adult dose. 

Precautions;Pregnancy (Appendix 10c). 

Zidovudine + Lamivudine + Nevirapine*



 

 

 

Schedule H 

Indications;HIV infection. 

Dosage form(s);  Tablets- Zidovudine 300 mg + Lamivudine 150 mg + Nevirapine 200 mg. 

Dose; Adult— 2 tablets 3 times a day; Child— Half adult dose. 

 

9.10.4   Protease Inhibitors 

In some settings it may not be possible to carry out full monitoring described under each 

drug entry; in such cases the level of monitoring should be determined by local guidelines 

(see also notes above). 

Indinavir* 

 ScheduleH 

Indications;HIV infection in  combination  with 2 nucleoside reverse transcriptase 

inhibitors and usually with low-dose ritonavir booster. 

Dosage form(s);    Tablet/Capsule- 400 mg. 

Dose; Oral: Adult—800mg every 8h with water, 1h before or 2h after meals. 

Child—4 to 17years: 500mg every8h. Safety and efficacy is not established in patients less 

than 4years. 

Contraindications;Pregnancy; concurrent use of cisapride; alprazolam; midazolam. 

Precautions; Hepatic impairment(Appendix11a);ensure adequate hydration to reduce risk 

of nephrolithiasis; diabetes mellitus; haemophilia; pregnancy (see notes above and 

Appendix 10c); lactation (Appendix 10b) (see notes above); metabolism of many drugs 

inhibited if administered concomitantly; interactions (Appendices 9c, 9d); 

hyperbilirubinemia, tubule interstitial nephritis. 

Adverse effects; Nausea, vomiting, diarrhoea, abdominal discomfort, dyspepsia, flatulence, 

pancreatitis, drymouth, tasted is turbances; headache, dizziness, insomnia; myalgia, 

myositis, rhabdomyolysis, asthenia, hypoaesthesia, paraesthesia; hyperglycaemia; 

anaphylactoid reactions, rash (including Stevens–Johnson syndrome), pruritus, dry skin, 

hyperpig- mentation, alopecia, paronychia; interstitial nephritis, nephrolithiasis (may 

require interruption or discontinuation; more frequent in children), dysuria, haematuria, 

crystalluria, proteinuria, pyuria (in children); hepatitis, transient hyperbilirubinaemia; blood 

disorders including neutropenia, haemolyticanaemia; lipodystrophy and metabolic effects, 

see notes above; hydronephrosis. 

Lopinavir + Ritonavir 

Schedule H
 

Indications;HIV infection in combination  antiretroviral drugs. 

Dosage form;  Capsule/Tablet- Lopinavir 200mg + Ritonavir 50 mg. 

Dose; Adult and child—withbodysurfacearea1.4m2, body weight 40 kg and over: 2 tablets 



 

 

 

twice daily. Child — over 2 years with body weight 40 kg and body surface area 0.5 to 0.9 

m2 : 2 tablets (Lopinavir 100 mg + Ritonavir 25 mg), twice daily. Body surface area 0.9 to 

1.4 m2 - 3 tablets twice daily. 

Note: Ritonavir increases effect of lopinavir; low dose in combination does not have 

intrinsic antiviral activity. 

 

Contraindications;Hypersensitivity; avoid concomitant use with ergot derivatives. 

Precautions;Hepatic impairment: avoid if severe; renal impairment (Appendix 10d); 

haemophilia; pregnancy (see notes above and (Appendix 10c); lactation (see notes above 

and Appendix 10b); diabetes mellitus. 

Signs and symptoms suggestive of pancreatitis (including raised serum amylase and lipase) 

should be evaluated: discontinue if pancreatitis diagnosed. 

Adverse effects;Diarrhoea, nausea, vomiting, colitis, abdominal discomfort, asthenia, 

headache, insomnia; rash; less frequently, dry mouth, hepatic dysfunction, pancreatitis (see 

also Precautions), dyspepsia, dysphagia, oesophagitis, influenzae like syndrome, appetite 

changes; hypertension, palpitations, thrombophlebitis, vasculitis, chest pain, dyspnoea, 

agitation, anxiety, ataxia, hypertonia, confusion, depression, dizziness, dyskinesia,  

paraesthesia, peripheral neuritis, somnolence; Cushing syndrome, hypothyroidism, sexual 

dysfunction, anaemia, leukopenia, dehydration, oedema, lactic acidosis; arthralgia, myalgia, 

abnormal vision, otitis media, taste disturbances, tinnitus; acne, alopecia, dry skin, 

pruritus, skin discolouration, nail disorders, sweating; lipodystrophy and metabolic effects 

(see notes above); raised bilirubin and lowered sodium, low platelet and low neutrophil 

counts also reported in children; myocardial infarction, loss of taste. 

Nelfinavir* 

Schedule H
 

Indications;HIV infection in combination with 2 other antiretroviral drugs. 

Dosage form(s); Tablet-250 mg. 

Dose; Adult — 750 mg thrice daily; Child—3 to 13 years: initially 25 to 30 mg/kg body 

weight 3 times a day (max. 1.25 g) or 50 to 55 mg/kg bodyweight twice daily. Not 

recommended under 3years. 

Contraindications;Moderate to severe liver disease; concurrent use of alprazolam; 

midazolam; lactation; hypersensitivity. 

Precautions;Hepatic (Appendix 10a) and renal impairment (Appendix10d); diabetes 

mellitus; haemophilia; pregnancy (Appendix 10c) and lactation (Appendix 10b) (see notes 

above);interactions(Appendices 9b, 9c, 9d); HIV-cross resistance, immune reconstitution 

syndrome. 

Adverse effects; Diarrhoea, nausea, vomiting, flatulence, abdominal pain; rash; reports of 



 

 

 

elevated creatine kinase; hepatitis; pancreatitis; neutropenia; hypersensitivity reactions 

including bronchospasm, fever, pruritus and facial oedema, lipodystrophy and metabolic 

effects, see notes above; back pain, myopathy, anxiety, sleep disorder, kidney calculus, QT 

prolongation. 

 

Oseltamivir 

 Schedule X 

Indications;Influenze A, B and its subtypes like swine flu. 

Dosage forms;   Capsules- 30, 45 and 75 mg; Syrup- 12 mg/ml. 

Dose; Oral:Adult and child — Prevention of influenza, over 13 years: 75 mg once daily for 

10 days for post exposure prophylaxis, for up to 6 weeks in epidemics. Treatment of 

influenza, over 13 years: 75 mg every 12h for 5 days. Child—Prevention of influenza: body 

weight under 15 kg: 30 mg once daily; 15 to 23 kg: 45 mg once daily; 23 to 40 kg: 60 mg 

once daily: above 40 kg: adult dose. Treatment of influenza; body weight under 15 kg: 39 

mg every 12 h for 5 days; 15 to 23 kg: 45 mg every 12 h for 5 days; 23 to 40 kg: 60 mg 

every 12 h for 5 days; above40 kg: adult dose. 

Contraindications; Hypersensitivity. 

Precautions;Hepatic impairment (Appendix 10a); pregnancy (Appendix 10c); lactation 

(Appendix 10b); renal impairment. (Appendix 10d) 

Adverse effects;Nausea, vomiting, abdominal pain, dyspepsia, diarrhoea; headache, 

fatigue, insomnia, dizziness; conjunctivitis, epistaxis; rash; very rarely, hepatitis, 

Stevens–Johnson syndrome and toxic epidermal necrolysis; neuropsychiatric disorders also 

reported (in children); cough, bronchitis, eczema, seizures, aggravation of diabetes. 

Ritonavir* 

Schedule H 

Indications; HIV infection, as a booster to increase effect of indinavir, lopinavir or 

saquinavir and in combination with 2 other anti retro viral drugs. 

Dosage form(s);   Tablet-100 and 250 mg; Capsule-100 mg; Syrup-400 mg/5 ml. 

Dose; Adult— Initially 300mg every12h for 3 days increased in steps of 100 mg every 12 h 

over not longer than 14 days to 600 mg every 12h. Child — Over 2 years: initially 250 

mg/m2 of body surface area every 12h, increase by 50mg/m2 at intervals of 2 to 3 days to  

350mg/m2 body surface area every 12h (max.600 mg/12h). 

Contraindications;Severe hepatic impairment. 

Precautions; Hepatic impairment (Appendix a), diabetes mellitus; haemophilia; pregnancy 

(Appendix 10c) and lactation (Appendix 10b) (see notes above); interactions (Appendices 

9b, 9c, 9d); PR interval prolongation, lipid disorder. Signs and symptoms suggestive of 

pancreatitis (including raised serum amylase and lipase) should be evaluated: discontinue if 

pancreatitis diagnosed.



 

 

 

Adverse effects; Nausea, vomiting, diarrhoea (may impair absorption: close monitoring 

required), abdominal pain, taste disturbances, dyspepsia, anorexia, throat irritation; 

vasodilatation; headache, circumoral and peripheral paraesthesia, hyperaesthesia, 

dizziness, sleep disturbances, asthenia, rash, hypersensitivity reactions, leukopenia; raised 

liver enzymes, bilirubin and uric acid; occasionally flatulence, eructation, dry mouth and 

ulceration, cough, anxiety, fever, pain, myalgia, weight loss, decreased thyroxine, sweating, 

pruritus, electrolyte disturbances, anaemia, neutropenia, increased prothrombin time; 

pancreatitis (see also Pancreatitis, above); lipodystrophy and metabolic effects, see notes 

above; postural hypotension, abnormal stool, albuminuria. 



 

 

Saquinavir* 

 ScheduleH 

Indications; HIV infection in combination with two other antiretroviral drugs and 

usually with low- dose ritonavir booster. 

Dosage forms;   Tablet- 500 mg; Capsule- 200 mg. 

Dose; Adult and child —over 16 years: with low dose ritonavir, 1g saquinavir every 12 

h. 

Contraindications;Hypersensitivity. 

Precautions; Hepatic impairment (Appendix10a); renal impairment (Appendix 10d); 

diabetes mellitus; haemophilia; pregnancy (Appendix 10c) and lactation (Appendix 10b) 

(see notes above); interactions (Appendix 9d); hyperlipidemia, lactose intolerance, 

fat redistribution, immune reconstitution syndrome. 

Adverse effects;Diarrhoea, buccal and mucosal ulceration, abdominal discomfort, 

nausea, vomiting; headache, peripheral neuropathy, paraesthesia, dizziness, insomnia, 

mood changes, ataxia, musculoskeletal pain, asthenia; fever, pruritus, rash and other skin 

eruptions, rarely, Stevens–Johnson syndrome; other rare adverse effects include 

thrombocytopenia and other blood disorders; liver damage; pancreatitis and 

nephrolithiasis; reports of elevated creatine kinase, raised liver enzymes and neutropenia 

when used in combination therapy; lipodystrophy and metabolic effects (see notes 

above); cyanosis, heart murmur; decrease appetite; amnesia. 

9.11 Drugs for schistosomiasis 

Schedule X 

Zanamivir 

Indications; Most effective for the treatment of influenza if started within a few hour of 

the onset of symptoms; these are to be used within 48 h (36 h for child) of the first 

symptoms. 

Dosage form;  Capsule-5 mg, powder for inhalation. 

Dose; Oral: Powder for inhalation; Adult — minimum 10 mg (2 inhalations) inhaled; 

orally twice a day for 5 days. Max. 20 mg. 

Note: The formulation is not designed or intended to be administered by nebulization. To 

be used with a diskhaler device only. 

Precautions;Anaphylaxis; encephalitis; pediatric, geriatric, lactation (Appendix 10b), 

pregnancy (Appendix 10c). 

Adverse effects;Nausea, vomiting, abdominal pain, dyspepsia, diarrhoea; headache, 

fatigue, insomnia, dizziness; conjunctivitis, epistaxis; rash; very rarely, hepatitis, 

Stevens–Johnson syndrome and toxic epidermal necrolysis.



 

 

Schistosomiasis, a waterborne parasitic infection, is caused by several species of 

trematode worms (blood flukes). It is an important predisposing cause of squamous cell 

cancer of the bladder. Praziquantel is the drug of choice for this infection. 

Praziquantel* 

ScheduleH 

Indications;Taeniasaginata, T. solium, Hymenolepis nana and Diphyllobothriumlatum 

infections; trematode infections, schistosomiasis. 

Dosage form;  Tablets- 600 mg. 

Dose;Schistosomiasis: 40 mg/kg body weight is given in 2 divided doses 4 to 6 h apart in 

1 day. S. japonicum infection: 60 mg/kg body weight in 3 divided  doses  in 1 day. 

Contraindications;Ocular cysticercosis; hypersensitivity. 

Precautions;Pregnancy (Appendix 10c); lactation (Appendix 10b); areas endemic for 

cysticercosis: possible oedematous reaction; impaired renal function, cardiac 

irregularities. 

May impair ability to perform skilled tasks, e.g., operating machinery, driving. 

Adverse effects; abdominal discomfort, anorexia, nausea, vomiting, malaise, headache, 

dizziness, drowsiness, rectal bleeding; rarely, hypersensitivity reactions, including 

fever, pruritus, eosinophilia (may be due to dead and dying parasites); ectopic rhythms, 

urticaria, erythema, convulsions. 

9.12 Antiviral Drugs 

Herpes and Cytomegalo virus Infections: Herpes Simplex Virus (HSV): 

Acyclovir is active against herpes viruses but does not eradicate them. It is only effective 

if started at onset of infection; it is also used for prevention of recurrence in the immuno 

compromised patients. Genital lesions, oesophagitis and proctitis may be treated with 

oral Acyclovir. HSV encephalitis or pneumonitis should be treated with intravenous 

Acyclovir. Valacyclovir, a pro drug of Acyclovir, can be given by mouth as an 

alternative treatment for herpes simplex infections of the skin and mucous membranes 

(including initial and recurrent genital herpes). 

Herpes Zoster Virus: 

While most HIV positive patients with zoster experience only one self-limiting course, 

some will experience repeated episodes. Treatment should be reserved for debilitating 

disease and when there is high risk of serious complications, such as in advanced HIV 

disease. Acycloviris the treatment of choice and it can be administered in high oral dose 

or in the case of lack of response to oral therapy or CNS involvement, it should be 

given in travenously. 

Parenteral antiviral ganciclovir arrests retinochoroiditis and enteritis caused by CMV in 



 

 

HIV infected patients. Maintenance therapy with oral ganciclovir should be given to 

prevent relapse of retinitis. Alternative therapy with intravenous foscarnet can be used 

if necessary. 

Acyclovir* (Refer Page No. -----) 

 Schedule H 

Indications;Treatment of primary genital herpes; disseminated Varicella-zoster in 

immuno compromised patients; Herpes simplex encephalitis; chicken pox. 

Dosage form; Tablets Plain/DT- 200, 400 and 800mg; Suspension- 400 mg/5 ml; 

Infusion-100 ml (after reconstitution) (250 mg); Ointment- 5g (3%w/w); Drops- 5ml 

(3% w/w); Cream- 5g (5% w/w); Injection- 250 mg, 500 mg 

Dose; Oral: Adult — Non-genital herpes simplex treatment: 200 mg 5 times daily 

usually for 5 days, longer if new lesions appear during treatment or if healing is 

incomplete. 400 mg for immuno compromised patients or if absorption is impaired. 

Genital herpes simplex treatment; 200 mg 5 times daily for 5 days or 400 mg 3 times 

daily for 3 days. Longer if new lesions appear or healing is incomplete. 

Immunocompromised or HIV positive patients; 400 mg is given 5 times daily for 7 to 10 

days during first episode or 400 mg 3 times a day for 5 to 10 days during recurrent 

injection. Herpes simplex prevention of recurrence: 200 mg 4 times daily or 400 mg twice 

daily reduced to 200 mg 2 or 3 times daily interrupted every 6 to 12 months. Varicella 

and herpes zoster: 800 mg 5 times daily for 7days.Chickenpox : 800 mg 5 times daily for 

7 to 10 days. 

Intravenous infusion: Severe initial genital herpes, Varicella zoster, Herpes simplex 

infection: 5 mg/kg body weight every 8 h for 5 days. Child — Under 2 years; half 

dose. Above 2 years; adult dose. Varicella and herpes zoster; 20 mg/kg body 

weight (max. 800 mg) 4 times daily for 5 days, under 2 years 200 mg 4 times daily,  

for 2  to 5 years; 400 mg 4 times daily. Over 6 years; 800 mg 4 times daily. Chicken 

pox: 20 mg/kg body weight (max 800 mg) 4 times daily for 5 days. 

Contraindications;Hypersensitivity; glaucoma; psychiatric disease; depression. 

Precautions;Maintain adequate hydration; renal impairment (Appendix 10d); lactation 

(Appendix 10b); pregnancy (Appendix 10c); paediatrics. 

Adverse effects;Nausea, vomiting, abdominal pain, diarrhoea, headache, fatigue, rash, 

urticaria, pruritus, photosensitivity; rarely, hepatitis, jaundice, dyspnoea, angioedema, 

anaphylaxis; neurological reactions (including dizziness, confusion, hallucinations, 

drowsiness), acute renal failure; decrease in haematological indices; on intravenous 

infusion, severe local inflammation (sometimes resulting in ulceration), fever, agitation, 

tremor, psychosis and convulsions somnolence, visual abnormalities.



 

 

Entecavir 

Schedule X 

Indication;For chronic Hepatitis-B infection. 

Dosage forms;0.5 mg, 1.0 mg tablet & 0.05 mg/ml oral solution 

Dose;0.5 mg OD; for lamivudine resistant cases 1.0 mg OD. 

Contraindication; Hypersensitivity. 

Precaution; Severe Acute Exacerbations of Hepatitis B, Lactic acidosis and severe 

hepatomegaly with steatosis (including fatal cases) reported with the use of this category of 

drugs. Safety and efficacy have not been established in patients younger than 2 years 

Adverse Drug Reaction;Exacerbations of hepatitis after discontinuation of treatment, Lactic 

acidosis and severe hepatomegaly with steatosis, Anaphylactoid reaction, Increased 

transaminases, Alopecia, rash. 

Ganciclovir 

Schedule H 

Indication;For the prevention & treatment of cytomegalo virus disease in immuno 

compromised individuals and for the prevention of CMV disease in transplant receipients. 

Dosage form(s); Capsule -250mg, Vial- 500mg. 

Dose; Adult: Cytomegalo viral retinitis 1g tid as maintenance dose. Alternatively, 500 mg 6 

times daily (approx 3 hourly during waking hours). Prophylaxis of cytomegalo viral 

infections in immunocompromised patients 1g tid. IV Cytomegalo viral infections Initial: 5 

mg/kg 12 hrly for 14-21 days, then 5 mg/kg once daily for 7 days/wk or 6 mg/kg once daily 

for 5 days/wk. 

Contraindications;Hypersensitivity to ganciclovir or valganciclovir and other antivirals (e.g. 

aciclovir, valaciclovir). 

Precautions;Patient w/ pre-existing cytopenias or a history of cytopenic reactions to other 

drugs, chemicals or radiation therapy. Renal impairment. Pregnancy and lactation. Patient 

Counselling This drug may cause convulsion, sedation, ataxia and/or confusion, if affected, 

do not drive or operate machinery. Monitoring Parameters Monitor haematological function 

(CBC w/ differential and platelet count), serum creatinine. 

Adverse Drug Reaction;Haematologic effects (e.g. neutropenia, thrombocytopenia, 

anaemia, eosinophilia); headache, seizure, coma, confusion, thought disorders, dysphoria, 

agitation, hallucinations, abnormal dreams/nightmares, nervousness/anxiety, delirium, 

dizziness, dysaesthesia, asthenia, intention tremor, abnormal reflexes, ataxia, paraesthesia, 

psychosis, somnolence, obtundation; elevated serum aminotransferase and alkaline 

phosphatase levels; nausea, vomiting, diarrhoea, anorexia. 

Ribavirn



 

 

Schedule    

Indications;Indicated in combination with peg interferon alpha-2b for the treatment of 

naÃ¯ve adult patients with chronic hepatitis C with clinically stable HIV co-infection. 

 Acute hepatitis, viral respiratory and herpes infection. 

 24 week treatment regimen in the subgroup of hepatitis-C (genotype-1) 

low viral load, patients, who are HCV RNA negative of 4 weeks treatment. 

Dosage form; Capsule-200 mg  

 

Dose ; Oral: Adult- Body weight <65 kg: 400 mg twice daily; 65-80 kg: 400 mg in the 

morning and 600 mg in the evening; 81-105 kg: 600 mg twice daily;  

Child: ≥3 yr, Body Weight <47 kg: 15 mg/kg daily in 2 divided doses; 47-49 kg: 200 mg in 

the morning and 400 mg in the evening; 50-65 kg: 400 mg twice daily;  

Contraindications; Patients with known hypersensitivity reactions, Autoimmune hepatitis , 

Hepatic decompensation (Child-Pugh score greater than 6 [class B and C]) in cirrhotic 

patients before treatment , Hepatic decompensation with Child-Pugh score greater than or 

equal to 6 in cirrhotic CHC patients co-infected with HIV before treatment   

Precautions;Patient with history of CHF, MI and or previous or current arrhythmic 

disorders, ophthalmologic disorders, thyroid disorders, low CD4 count, substance use/abuse, 

COPD and asthma. Renal and hepatic impairment. Children Patient Counselling. This drug 

may cause fatigue, somnolence or confusion, if affected, do not drive or operate machinery. 

pregnancy tests monthly during and for 6 month after discontinuation. 

Adverse effects;Haemolyticanaemia, leucopenia, thrombocytopenia, aplastic anaemia, DM, 

autoimmune disorders, GI symptoms, pancreatitis, pulmonary embolism, bacterial 

pneumonia, pneumothorax, CV effects, chest pain, liver dysfunction, interstitial pneumonitis, 

lupus erythematosus, reticulocytosis, conjunctivitis, rash. Very rarely, Stevens Johnson 

syndrome and toxic epidermal necrolysis; photosensitivity, growth retardation in children; 

Dental/periodontal disorders. Potentially Fatal: MI, severe depression, suicidal ideation, 

relapse of drug abuse or overdose, bacterial infection. 

Sofosbuvir  

Schedule    

 

Indications;In combination with other medicinal products for the treatment of Chronic 

Hepatitis C (CHC) in adults. 

Dosage form; Tablet - 400 mg film coated. 

Dose;400 mg oral; 

Contraindications;Potent P-glycoprotein (P-gp) or potent cytochrome P450 (CYP) inducers 



 

 

(rifampicin, rifabutin, St. John's wort [Hypericum perforatum], carbamazepine, phenobarbital 

and phenytoin). Co-administration will significantly decrease sofosbuvir plasma 

concentrations and could result in loss of efficacy. 

Precautions; Sofosbuvir, in combination with ribavirin or peginterferon, must not be used 

during pregnancy by either the pregnant woman or her male partner. Before using 

this medication, tell your doctor or pharmacist your medical history, especially of: kidney 

disease, other liver problems (such as hepatitis B). 

Adverse effects;angioedema, hepatitis B exacerbation, hepatic failure, anemia, neutropenia, 

hyperbilirubinemia, depression, fatigue, headache, nausea, pruritus, insomnia, asthenia, 

weakness, fever, rash, chills, myalgia, irritability, diarrhea, headache, difficulty falling asleep 

or staying asleep, irritability, itching, pale skin, dizziness, shortness of breath, weakness, sore 

throat, fever, chills, and other signs of infection. 
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10. Antimigraine Drugs 

 

Migraine headache is frequently accompanied by episodes of gastrointestinal disturbance 

including nausea and vomiting. The headache may be preceded or accompanied by aura 

(classical migraine) which is characterized by visual disturbances such as flickering 

lights and diminished vision or sensory disturbances such as tingling or numbness; rarely, 

hemiparesis or impaired consciousness may occur. Migraine without aura (common 

migraine) is the more common form occurring in about 75% of patients who experience 

migraine. Emotional or physical stress, lack of or excess sleep, missed meals, 

menstruation, alcohol and specific foods including cheese and chocolate are often 

identified as precipitating factors; oral contraceptives may increase the frequency of 

attacks. 

The two principal strategies of migraine management are treatment of acute attacks and 

prophylactic treatment. 

10.1 For Prophylaxis 

Prophylactic treatment should be considered for patients in whom treatment of acute 

migraine attacks with analgesics or ergotamine is ineffective, or in whom attacks occur 

more than once a month, or for those with less frequent but severe or prolonged attacks. 

Prophylaxis can reduce the severity and frequency of attacks but does not eliminate them 

completely; additional symptomatic treatment is still needed. However, long-term 

prophylaxis is undesirable and treatment should be reviewed at 6-monthly intervals. Of 

the many drugs that have been advocated beta-adrenoceptor antagonists (beta- blockers) 

are most frequently used. Propranolol, a non- selective beta-blocker and other related 

compounds with similar profile such as timolol, metoprololare generally preferred. The 

potential for beta-blockers to interact with ergotamine should be borne in mind. 

Tricyclic antidepressants, such as amitriptyline or calcium-channel blocking drugs such 

as flunarizine may be of value. Anticonvulsants like valproate and topiramate have also 

been found to have some prophylactic efficacy against migraine 

Flunarizine 

Indications; Prophylaxis of migraine. 

Dosage forms;  Tablets /Capsules 5 and10mg.  



 

 

Dose; Oral: Adult 10 mg at night; for elderly > 65 years, starting dose should be 5mg. 

Contraindications; GIT obstruction, acute porphyrias, Pregnancy (Appendix 11c); 

lactation, Depression, extrapyramidaldisorder (Parkinson’s disease). 

Precautions; Patient should not operate machines. 

Adverse effects; Drowsiness; weight gain; depression; gastric pain; dry mouth; insomnia; 

extrapyramidal side effect 

Propranalol* (Refer Page No. ---- and -----) 

Indications; Prophylaxis of migraine 

Dose; Oral; 

Initially 40 mg 2 to 3 times a day. Maintenance dose 80 to160 mg daily .  

< 12 Years: 10-20 mg bid or tid 

>12 Years: Initially, 40 mg bid or tid; increased to weekly intervals upto 160 mg/day. Max.: 

240 mg/day 

Black box warnings — Exacerbation of ischemic heart diseasefollowing abrupt 

withdrawal 

Contraindications; Asthma or history of obstructive airway disease; uncontrolled heart 

failure; Prinzmetal angina, marked bradycardia, hypotension; sick sinus syndrome, 

second- or third-degree atrioventricular block, cardiogenic shock, metabolic acidosis, 

severe peripheral arterial disease; pheochromocytoma. 

Precautions; First-degree atrioventricular block; renal impairment; liver disease; 

pregnancy (Appendix 10c); lactation  (Appendix 10b);  portal  hypertension; diabetes 

mellitus; myasthenia gravis; history of hypersensitivity (increased reaction to 

allergens, also reduced  response to epinephrine (adrenaline); interactions (Appendices 

9a, 9b,9d).  

Adverse effects; Bradycardia, heart failure,hypotension, cardiac conduction disorders, 

bronchospasm, peripheral vasoconstriction, exacerbation of intermittent claudication and 

Raynaud’s phenomenon; gastrointestinal disturbances, fatigue, sleep disturbances 

including nightmares; rarely; rash, dry eyes (reversible); exacerbation of psoriasis. 

Topiramate: 

Indication: Prophylaxis of migraine  

Dosage form; Tablet: 25, 50, 100 mg. 

Dose; adult and children >12 years age: Start with low dose (25 mg qhs) may titrate to 



 

 

achieve 50 mg BID. 

Contraindications—Hypersensitivty reaction, within 6 hour of alcohol intake, patients with 

metabolic acidosis taking metformin concomitantly. 

Precaution; Adequate hydration should be maintained to reduce the risk of renal stone, in 

alcoholics, during strenous exercise (as oligohydrosis has been reported with this drug so 

body temperature may rise), in renal impairment, respiratory disorder (acidosis may develop), 

shoul be withdrawn gradually (may cause seizures). 

Adverse effects; reduced serum bicarbontae, dizziness, abnormal vision, weight loss, 

tremors, ataxia, apathy, dry mouth, dysgeusia, hyperthermia, hypokalemia, neuropathy 

Amitriptyline: 

Indication; Prophylaxis of migraine 

Dose;  Per-oral, Adults:10-25 mg qhs; Children (>12 years age)— 0.25 mg/kg/day qhs, not 

to exceed 1 mg/kg/day. 

Contraindications;  Hypersensitivity, acute recovery phase following MI, within 14 days of 

administration of MAO inhibitors 

Precautions; Avoid in angle closure glaucoma, may impair mental/physical abilities, use 

with caution in cardiovascular disease, diabetes, mania (may worsen), benign prostatic 

hyperplasia, hepatic & renal impairment, thyroid dysfunction, drugs causing QT prolongation 

and in seizure disorder, monitor for suicidal ideation. 

Adverse effects; Dry mouth, constipation, urinary retention, extrapyramidal  symptoms, 

blurred vision, bone -marrow suppression. 

10.2Treatment of Acute Migraine 

Treatment of acute migraine may be non-specific using simple analgesics, or specific 

using an ergotalkaloid such as ergotamine. If nausea and vomiting are features of the 

attack, an antiemetic drug may be given. Simple analgesics including NSAIDs (non-

steroidal anti-inflammatory drugs) can be effective in mild to moderate forms of 

migraine if taken early in the attack; most migraine headaches respond to 

paracetamol, acetylsalicylic acid or NSAID such as ibuprofen or naproxen sodium. 

Peristalsis is often reduced during migraine attacks and, if available, a dispersible or 

effervescent preparation of the drug is preferred because of enhanced absorption 

compared with a conventional tablet. The risk of Reye syndrome due to acetylsalicylic 

acid in children can be avoided by giving Paracetamol instead. Frequent and prolonged 

use of analgesics by migraine sufferers may lead to analgesic-induced headache.



 

 

child 

 

Ergotamine should be considered only when attacks are unresponsive to non-opioid 

analgesics. It is poorly absorbed when taken orally or sublingually. Rectal suppositories 

may offer an advantage when other routes of administration are unsatisfactory. To be fully 

effective ergotamine must be taken inadequate amounts as early as possible during each 

attack. Adverse effects limit how much ergotamine can be used in a single attack and 

consequently the recommended dosage should never be exceeded and atleast four days 

should elapse between successive treatments. To avoid dependence, the frequency of 

administration should be limited to no more than twice a month. 

An antiemetic such as metoclopramide, given as a single dose orally or by 

intramuscular injection at the onset of amigraine attack, preferably 10-15 min before the 

analgesic or ergotamine, is useful not only in relieving nausea but also in rest or in 

gastric motility, thus improving absorption of the antimigraine drug. Products which 

contain barbiturates or codeine are undesirable, particularly in combination with 

ergotamine, since they may cause physical dependence and withdrawal headaches. 

Acetylsalicylic Acid* (Refer Page No. ---, ---- and --) 

Dihydroergotamine* 

Indications—Acutetreatmentofmigraineheadacheswith or without aura and acute 

treatment of cluster headache episodes. 

—Dosageform(s);Tablet-1mg;INJECTION1mlAmpoule (1mg/ml). 

Dose—1 mg IV/IM/SC every1 hour, not to exceed 2mg IV or 3 mg 

 IM/SCper day 

Usually in combination with other analgesics e.g., caffeine. 

Adult:  1 to 2 tablets  at onset 

(max.4tablets in 24h),not to be repeated at intervals of less than 4days. 

Intravenous infusion — Termination of an acute attack of cluster headache, migraine: 

Adult—0.5to1mg,1dose(max.2mg/dayor6mg/week). 

Black box warnings — Exacerbation of ischemic heart disease following abrupt 

withdrawal 

Contraindications—Peripheral vascular disease, coronaryheart disease, obliterative 

vascular disease and Raynaud’s syndrome, temporal arteritis; hepatic impairment, renal 

impairment, sepsis; severe or  inadequately  controlled hypertension,  hyperthyroidism, 

pregnancy (Appendix10c); lactation; porphyria, ischaemic heart disease; angina pectoris.



 

 

Precautions — Risk of peripheral vasospasm; elderly; it should not be used for migraine 

prophylaxis; interactions (Appendix 9c).Warn patient to stop treatment immediately if 

numbness or tingling of extremities develops and to contact doctor, compromised 

circulation; hypertension. 

Adverse effects — Nausea, vomiting, vertigo, abdominal pain, diarrhoea, muscle cramps 

and occasionally headache provoked(usually because of prolonged excessive dosage or 

abrupt withdrawal); pericardial pain, myocardial and intestinal ischaemia, rarely, myocardial 

infarction; repeated high dosage may cause ergotism with gangrene and confusion; 

pleural, peritoneal and heart-valve fibrosis may occur with excessive use; coronary artery 

vasospasm; ventricular tachycardia; altered sense of taste; rhinitis. 

Paracetamol* (Refer Page No. ----)  

Sumatriptan 

Indications;Acute treatment of migraine. 

Dosage forms;Tablets-25, 50 and 100 mg; Injection-0.5 ml ampoule (6 mg/ml).Nasal 

spray (20mg) 

Dose; Oral: The recommended oral dose is 25 to 100mg, repeatable after 2 h upto a total 

dose of 200 mg over a 24 h period. Parenteral—6 mg at onset subcutaneously,may be 

repeated once after 1 h for max. of 2 doses in 24h.  

Contraindications; Ischaemicheartdisease,hypertension; MI or stroke; peripheral vascular 

disease, hypersensitivity to sulfonamides;  patients with basilar or hemiplegic or 

ophthalmoplegic migraine; pregnancy(Appendix 10c); renal impairment severe hepatic 

impairment  

Precautions; Ischaemic heart disease; hepatic impairment peripheral vascular disease 

Adverse effects; Tightness in head and chest, paraesthesis in limbs, dizziness; rise in BP, 

bradycardia, sudden death, seizures  
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11 Antineoplastics and Immunosuppressants 

11.1  Antineoplastics 

Note: WHO advises that adequate resources and speciaist supervision are a prerequisite 

for the introduction of this class of drugs. Specific expertise, diagnostic precision, 

individualization of dosage or special equipment are required for their proper us. 

The treatment of cancer with drugs, radio therapy and surgery is complex and should only 

be undertaken by an oncologist. For this reason, the following information is provided 

merely as a guide. Chemotherapy may be curative or used to alleviate symptoms or to 

prolong life. Where the condition can no longer be managed with cytotoxic therapy, 

alternative palliative treatment should be considered. 

For some tumours, single-drug chemotherapy may be adequate, but for many 

malignancies a combination of drugs provides the best response. Examples of 

combination therapy include: 

 ‘CHOP’ (cyclophosphamide, doxorubicin, vincristine,prednisolone) for non-

Hodgkin’s disease; 

 ‘ABVD’(doxorubicin, bleomycin, vinblastine, dacarbazine) for Hodgkin’s disease; 

 ‘MOPP’ (chlormethine, vincristine, procarbazine, prednisolone) for Hodgkin’s 

disease. 

Cytotoxic drugs are often combined with other classes of drugs in the treatment of 

malignant conditions. Such drugs include hormone agonists and antagonists, 

corticosteroids and immuno stimulant drugs. Combinations are, however, more toxic 

than single drugs. 

Precautions and Contraindications; Treatment with cytotoxic drugs should be initiated only 

after baseline tests of liver and kidney function have been performed and baseline 

blood counts established. It may be necessary to modify or delay treatment in certain 

circumstances. The patient should also be monitored regularly during chemo therapy and 

cytotoxic drugs with held if thereissignifi- cant deterioration in bone-marrow, liver or 



 

 

kidney function. Many cytotoxic drugs are teratogenic and should not be administered 

during pregnancy especially in the first trimester.  Contraceptive measures  are required 

during  therapy and  possibly  for  a period after therapy has ended. Cytotoxic drugs are 

also contraindicated during lactation. Extravasation of intravenously administered 

cytotoxic drugs can result in severe pain and necrosis of surrounding tissue. If 

extravasation occurs, aspiration of the drug should first be attempted, then the affected 

limb is elevated and warm compresses applied to speed and dilute the infusion or it is 

localized by applying cold compresses until the inflammation subsides; in severe cases, 

hydrocortisone cream may be applied topically to the site of inflammation. The 

manufacturer’s literature should also be consulted for more specific information. 

Cytotoxic drugs have a considerable potential to damage normal tissue. Specific adverse 

effects apply, but a number of effects are common to allcytotoxics such as bone-marrow 

and immunological suppression. Furthermore, the concomitant use of 

immunosuppressive drugs will enhance susceptibility to infections. Fever associated with 

neutropenia or immuno-suppression requires immediate treatment with antibiotics. 

Nausea and vomiting: Nausea and vomiting following administration of cytotoxic drugs 

and abdominal radio therapy are often distressing and may compromise further treatment. 

Symptoms may be acute (occurring within 24h of treatment), delayed (first occurring 

more than 24h after treatment), or anticipatory (occurring before subsequent doses). 

Delayed and anticipatory symptoms are more difficult to control than acute symptoms 

and require different management. 

Cytotoxic drugs associated with a low risk of emesis include etoposide, 5- fluorouracil, 

low-dose methotrexate and the vincaalkaloids; those with an intermediate risk include 

low-dose cyclophosphamide, doxorubicin and high-dose methotrexate; and the highest 

risk is with cisplatin, high-dose cyclophosphamide and dacarbazine. 

For patients at a low risk of emesis, pretreatment with an oral phenothiazine (for example 

chlorpromazine), continued for up to 24h after chemotherapy, is often helpful. For 

patients at a higher risk dexamethasone 6-10 mg by mouth may be added before 

chemotherapy. For patients at a high risk of emesis or when other therapies are ineffective, 

high doses of intravenous metoclopramide may be used. 

Note: High doses of metoclopramide are preferably given by continuous intravenous 

infusion: an initial dose of 2-4 mg/kg is given over 15 to 20 min, followed by a 

maintenance dose of 3-5 mg/kg over 8 to 12 h; the total dose should not exceed 10 mg/kg 

in 24 h. 

Dexamethasone is the drug of choice for the prevention of delayed symptoms; it is used 

alone or with metoclopramide. Good symptom control is the best way to 



 

 

11.1  Antineoplastics 

prevent anticipatory symptoms and the addition of diazepam to antiemetic therapy is 

helpful because of its sedative, anxiolytic and amnesic effects. 

Hyperuricaemia: Hyperuricaemia may complicate treatment of conditions such as non-

Hodgkin’s lymphomas and leukaemia. Renal damage may result from the formation of 

uric acid crystals. Patients should be adequately hydrated and hyperuricaemia may be 

managed with allopurinolinitiated 24h  before cytotoxic  treatment  and continued  for  

7 to 10 days after wards. 

Alopecia: Alopecia is common during treatment with cytotoxic drugs. There is no drug 

treatment, but the condition often reverses spontaneously once treatment has stopped. 

Actinomycin D (Dactinomycin)* 

ScheduleH 

Indications;Trophoblastic tumours, Wilm’s tumour, Ewing’s sarcoma, 

rhabdomyosarcoma. 

Dosage form; Injection vial 500 mg. 

Dose;Intravenous injection 

Adult and Child — above 6 months: 15µg/kg/day. Principally used to treat paediatric 

cancers. 

Contraindications;See notes above and consults literature; hypersensitivity; lactation; 

infection with children; herpes zoster; pregnancy (Appendix10c) and lactation. 

Precautions;See notes above and consult literature. 

Adverse effects;See notes above and consult literature. hair loss; nausea; vomiting; 

mouth sores; diarrhoea. 

Note: Irritant to tissues. 

 

Alpha Interferon* 

ScheduleH 

Indications; Hairycellleukaemia, AIDS related Kaposi’ssarcoma in patients above 18 

years. Malignant melanoma. 

Dosage form; Vials 3, 5 and 6 million IU; 44 µg (Interferon B). 

Dose; Adult — Hairycellleukaemia induction: 3 million IU daily for 16 to 24 weeks. 

Maintenance 3 million IU 3 times a week. Treatment for 6 months approx. Kaposi’s 

Sarcoma: 36 million IU for 10 to 12 weeks, maintenance 36 million IU 3 times a week. 

Child — Not recommended for children. 

Contraindications; Consult product literature; avoid injections containing benzyl 

alcohol in neonates; pregnancy (Appendix 10c); lactation (Appendix 10d).



 

 

Precautions; Consult product literature; hairy cell leukaemia; renal impairment. 

(Appendix 10d) 

Adverse effects;Anorexia, nausea, influenza-like symptoms and lethargy. Ocular side-

effects and depression (including suicidal behaviour) have also been reported. Myelo 

suppression may occur, particularly affecting granulocyte counts. Cardiovascular 

problems (hypotension, hypertension and arrhythmias), nephrotoxicity and 

hepatotoxicity have been reported. Hypertriglyceridaemia, monitoring of lipid 

concentration is recommended. Hypersensitivity reactions, thyroid abnormalities, 

hyperglycaemia, alopecia, psoriasiformrash, confusion, coma and seizures (usually with 

high doses in the elderly), leucopenia; thrombocytopenia; mucosities; pancreatitis. 

Arsenic Trioxide 

ScheduleH 

Indications; Arsenic trioxide is used to treat a type of leukemia (Acute Promyelocytic 

leukemia APL). 

Dosage form;Injection; 1mg/ml  

Dose; Adult - 150 mcg/kg once daily via infusion over 12 hr (up to 4 hr if acute vasomotor 

reactions occur) until remission. Max: 50 doses.  

Consolidation; 150 mcg/kg once daily for 25 doses given for 5 days weekly, followed by 2 

days rest, repeated for 5 week. Consolidation treatment must begin 3-4 week after induction 

completion. 

Contraindications;contraindicated in patients who are hypersensitive to arsenic, lactation. 

Precautions;Patient with history of torsadedepointes, pre-existing QT interval prolongation, 

CHF, electrolyte abnormalities (hypokalaemia, hypomagnesaemia). Hepatic and renal 

impairment. Pregnancy. Monitoring Parameters Monitor ECG, blood sugar, electrolytes 

(especially K and Mg), CBC w/ differential, serum creatinine, hepatic function, and 

coagulation parameters at baseline then at least twice weekly during induction and at least 

weekly during consolidation (more frequent for clinically unstable patients). 

Adverse Drug Reactions;A trial fibrillation, a trial flutter, diarrhoea, fatigue, haemorrhage, 

hyperglycemia, hypokalemia, leukocyte activation syndrome, musculoskeletal pain, 

paraesthesia, pleuritic pain, QT interval prolongation. 

Drug Interaction1;Increased risk of hypokalaemia or hypomagnesaemia w/ diuretics and 

amphotericin B. Increased risk of QT prolongation w/ Class Ia/III anti arrhythmics (e.g. 

quinidine, amiodarone, sotalol, dofetilide), antipsychotics (e.g. thioridazine, ziprasidone, 

pimozide), antidepressants (e.g. amitriptyline), macrolides (e.g. erythromycin), 

antihistamines (e.g. terfenadine, astemizole), quinolones (e.g. sparfloxacin), and cisapride. 

Bicalutamide



 

 

ScheduleH 

Indications; 

 Advanced prostatic cancer in combination with LHRH analogue on surgical castration 

 Indicated either alone or as adjuvant to radical Prostatectomy or radiotherapy in Patients 

with Locally advanced Prostate cancer at High risk for disease Progression. 

 

Dosage forms; Tablet 50 mg and 150 mg 

Dose; Adult - PO: Palliation of advanced prostate cancer 50 mg once daily, w/ gonadotropin-

releasing hormone (GnRH) agonist or surgical castration.  

Monotherapy or adjuvant therapy to surgery or radiotherapy in locally advanced prostatic 

cancer 150 mg once daily.  

Contraindications;Hypersensitivity, Females & Pregnancy. 

Precautions;Patient w/ decreased bone density, history of or risk factors for QT 

prolongation, diabetes, Moderate to severe hepatic and severe renal impairment (CrCl < 30 

mL/min). This drug may cause somnolence, if affected, do not drive or operate 

machinery. Monitoring Parameters Perform LFT at baseline and regularly (particularly 

during the 1st 6 mth of therapy), then periodically thereafter. Monitor CBC, ECG, 

echocardiograms, serum testosterones, LH and serum prostate specific antigen. 

Adverse Drug Reaction;Anaemia; angioedema, urticaria; decreased appetite, DM, wt gain, 

dehydration, gout; decreased libido, depression, anxiety, hypertonia, confusion, neuropathy, 

nervousness, dizziness, somnolence; hot flush; abdominal pain, constipation, nausea, 

dyspepsia, flatulence, anorexia, rectal haemorrhage, dry mouth, melaena; hepatotoxicity, 

jaundice, hypertransaminasaemia; alopecia, hirsutism, dry skin, pruritus/rash, 

photosensitivity; haematuria, dysuria, urinary retention, impaired urination, urinary 

frequency; gynaecomastia, breast tenderness, erectile dysfunction; asthenia, oedema, chest 

pain, neck pain, fever, sepsis, chills, neoplasm; cough, pharyngitis, bronchitis, pneumonia, 

rhinitis. 

Bleomycin* 

Schedule H, G 

Indications;Adjunct to surgery and radiotherapy in palliative treatment of Hodgkin’s 

and non-Hodgkin’s lymphomas; reticulum cell sarcoma and lymphoma; carcinomas of 

the head, neck, larynx, cervix, penis, skin, vulva, testicles including embryonal cell 

carcinoma, choriocarcinoma and teratoma; malignant effusions. 

Dosage form; Injections 15 and 30 mg/vial.



 

 

Dose; Intramuscular and subcutaneous injection 

30 mg twice a week, dose can also vary from 15 mg daily to 15 mg weekly; total 300 to 

400 mg. Small cell cancer; 0.25 to 0.5 mg/kg body weight once or twice a week. 

Contraindications;See notes above and literature; preexisting lung disease; pregnancy 

(Appendix 10c) and lactation (Appendix 10b). 

Precautions; See notes above and consult literature; renal impairment; interactions 

(Appendix 9c). 

Adverse effects;See notes above and consult literature. Dermatitis; nephrotoxicity; 

hepatotoxicity. 

Bortezomib 

Schedule X 

Indications; Mantle cell lymphoma, Multiple myeloma. 

Dosage form;Powder for Injection 2 mg, Injection 3.5 mg 

Dose; 

Mantle cell Lymphoma - 1.3 mg per square meter 1.3 mg/m2 as bolus intravenous injection 

or subcutaneously twice weekly for two weeks; followed by ten day rest period; third week 

considered a treatment cycle.  

Multiple myeloma 

Adult - Patients without symptoms or with Grade 1 peripheral neuropathy symptoms: 1.3 

mg/m2 on days 1, 4, 8 and 11, repeated every 21 days.  

Contraindications; Hypersensitivity, Acute diffuse infiltrative pulmonary disease, 

pericardial disease 

Precautions; Hepatic or renal impairment; history of syncope, orthostatic hypotension; 

Dehydration, Impairs ability to drive or operate machinery. Monitor for symptoms of 

peripheral neuropathy. Monitor closely the blood glucose levels in patients receiving oral anti 

diabetic agents.  

Adverse effects; Constipation, decreased appetite, diarrhea, dyspnoea, fatigue, headache, 

herpes zoster, sensory neuropathy, hypotension, myalgia, paraesthesia, peripheral 

neuropathy, pyrexia, rash, reactivation of herpes zoster. 

Capecitabin 

Schedule H 

Indications; 

  First line treatment in patients with metastatic colorectal carcinoma 

 For treatment of metastatic breast cancer after failure of paclitaxel and anthracycline 

containing chemotherapy regimen. 



 

 

Dosage form; Tablets - 150, and 500 mg



 

 

Dose; Adult - PO Metastatic breast cancer Monotherapy or combined w/ docetaxel: Initial: 

1.25 g/m2 bid for 2 week, subsequent courses repeated after a 1 wk interval, adjust dose as 

needed. Adjuvant therapy in stage III colon cancer; 

Metastatic colorectal cancer Monotherapy: Initial: 1.25 g/m2 bid for 2 wk, subsequent 

courses repeated after a 1 wk interval, adjust dose as needed. Combination therapy: Initial: 

0.8-1 g/m2 bid for 2 wk, subsequent courses repeated after a 1 wk interval, adjust dose as 

needed. Alternatively, 625 mg/m2 bid, given continuously. Recommended duration for 

adjuvant treatment of stage III colon cancer: 6 mth. 

Contraindications; Dihydropyrimidine dehydrogenase deficiency, severe renal impairment, 

hypersensitivity 

Precautions;Hepatic dysfunction, bone marrow suppression, poor nutritional status, on 

warfarin therapy. Child, elderly, patients who received extensive pelvic radiation or 

alkylating therapy. Moderate renal impairment; CBC with differential hepatic and renal 

function should be monitored. Discontinue use if intractable diarrhoea, stomatitis, bone 

marrow suppression or myocardial ischemia develops. 

Adverse effects;Diarrhoea, nausea and vomiting, stomatitis, palmarplantar syndrome 

(erythema and desquamation of hands and feet), dermatitis, fatique, mucosal inflammation, 

pyrexia, asthenia and lethargy; headache, dizziness and insomnia; lower limb oedema, 

anorexia, dehydration. 

Busulphan* 

Schedule G 

Indications; Chronic granulocytic leukaemia, chronic myelogenousleukaemia, 

polycythaemiavera, myelofibrosis, thrombocythaemia. 

Dosage form; Tablet 2 mg. 

Dose;Oral 

Chronic myeloid leukaemia, induction of remission: 60 µg/kg body weight daily (max 4 

mg) maintenance dose 0.5 to 2 mg daily. 

Contraindications; Pregnancy (Appendix 11c); bone marrow suppression; chronic 

lymphocytic leukaemia; lactation. 

Precautions; Monitor cardiac function; pregnancy; (Appendix 11c) lactation previous 

radiation therapy; avoid in porphyria, hepatic impairment (Appendix 11a); interactions 

(Appendix 10c). 

11.1  Antineoplastics 

Adverse effects; Hepatotoxicity (including hepatic venoocclusive disease, 

hyperbilirubinaemia, jaundice and fibrosis); cardiac tamponade at high doses in tha 

lassaemic patients; pneumonia; skin hyperpigmentation; hyperuraecemia; 



 

 

pulmonaryfibrosis.



 

 

 

 

Carboplatin* 

Schedule H 

Indications; Advance stage of ovarian cancer and small cell lung carcinoma. 

Dosage form; Injection 150 mg, 450 mg. 

Dose; Adult— 400 mg/m2 intravenous infusion over 15–60 minutes, to be repeated after 

4 weeks. 

Contraindications; Severe myelosuppression, pre- existing severe renal impairment 

(with creatinine clearance of less than 20 ml per minute) and a history of severe allergic 

reaction to carboplatin or other platinum containing compounds. Dosage adjustment 

may allow use in the presence of mild renal impairment 

Precautions; Aluminium-containing equipment should not be used during preparation 

and administration of carboplatin, interactions (Appendix 10c). 

Adverse effects; Myelo suppression is the dose limiting toxic reaction of carboplatin. It 

is generally reversible and not cumulative when carboplatin is used as a single agent at 

recommended dose.Nephrotoxicity, neurotoxicity, ototoxicity, nausea and vomiting are 

relatively less severe than Cisplatin. Delayed diarrhoea may occur. 

Chlorambucil* 

Schedule G 

Indications; Chronic lymphocytic leukaemia; somenon- Hodgkin’s lymphomas; 

Hodgkin’s disease, ovarian cancer and Waldenstrom (primary) macroglobulinaemia. 

Dosage form; Tablets 2 and 5 mg. 

Dose;Oral 

Adult — Chronic lymphocytic leukaemia: initially 150 µg/kg body weight daily until 

leucocyte count sufficiently reduced. Maintenance (started 4 weeks after first course) 100 

µg/kg bodyweight. 

Waldarstrom’ smacroglobulinaemia: 6 to 12 mg daily until leucopenia occurs, then 

reduce to 2 to 8 mg daily. 

Child — Not recommended. 

Contraindications;See notes above and consult literature; hypersensitivity; porphyria; 

pregnancy (Appendix 10c) and lactation (Appendix 10b). 

Precaution;See notes above and consult literature; renal impairment (Appendix 10d); 

hepatic impairment (Appendix 10a). 

Adverse effects;See notes above and consult literature. Hepatotoxicity; peripheral 

neuropathy; cystitis; seizures; pulmonary fibrosis.



 

 

 

Cisplatin* 

Schedule H 

Indications; Metastatic testicular tumours, metastatic ovarian tumours, advanced 

bladder carcinoma and other solid tumours. 

Dosage form; Injections 10 ml (10 mg) and 50 ml (50 mg) vials. 

Dose; Intravenous injection (use syringes devoid of aluminium component) 

Ovarian tumor: 50 mg/m2 of body surface area once every 3 weeks.  Bladder cancer: 50 

to 70 mg/m2 once every to 4 weeks. Testicular tumor: 20 mg/m2  for 5days every 3 

weeks for 3 courses.  

Contraindications;See notes above and consult literature; hypersensitivity; renal 

impairment (Appendix 10d); pregnancy (Appendix 10c) and lactation (Appendix 10b). 

Precautions;See notes above and consult literature; hyperuraemia; hypomagnesaemia; 

hypocalcaemia; interactions (Appendix 9c). 

Adverse effects;See notes above and consult literature. Tinnitus; neuropathy. 

Cyclophosphamide* 

Schedule G 

Indications;Malignant lymphomas including Non- Hodgkin’s lymphomas, lymphocytic 

lymphoma, Burkitt’s lymphoma; multiple myeloma; leukaemias, mycosis fungoides; 

neuroblastoma; adenocarcinoma of the ovary; retinoblastoma; breast cancer. 

Dosage forms; Tablet 50 mg; Injections 100 mg, 15 ml (200 mg), 30 ml (500 mg) and 

50 ml (1g) vials; dry powder to be reconstituted before administration. 

Dose;Intravenous injection 

Malignancy : 40 to 50 mg/kg body weight in divided doses over 2 to 5 days. 

Alternatively 10 to 15 mg/kg body weight every 7 to 10 days or 3 to 5 mg/kg body 

weight twice a week. 

Oral — 1 to 5mg/kg body weight. Minimal change nephrotic syndrome: 2.5 to 3 mg/kg 

body weight. 

Contraindications; See notes above and consult literature; bladder haemorrhage; 

thrombocytopenia; severe bone marrow depression; pregnancy (Appendix 10c) and 

lactation (Appendix 10b). 

Precautions; See notes above and consult literature; renal impairment (Appendix 10d) 

and hepatic impairment (Appendix 10a); interactions (Appendix 9c). 

Adverse effects;See notes above and consult literature. Haemorrhagic cystitis; colitis; 

cardiac toxicity; anorexia; thrombocytopenia; dermatitis.



 

 

 

Storage;Injection: Store in refrigerator (2 to 8°C). Avoid long exposure to temperature 

above 30° C. The solution should be used immediately after preparation as it deteriorates 

on storage. Tablet: Store at a temperature not exceeding 30°C. 

Cytosine Arabinoside (Cytarabine)* 

ScheduleH 

Indications; Acutelymphoblastic leukaemia; chronicmyeloid leukaemia; meningeal 

leukaemia; erythro leukaemia; Non-Hodgkin’s lymphomas; lymphosarcoma. 

Dosage form(s); Injections vials 1 ml (100 mg), 5 ml (500 mg) and 10 ml (1g). 

Dose;Intravenous injection 

Adult — 100 mg/m2 body surface area every 12 h for 7 days. 

Child — 100 mg/m2 body surface area twice daily by rapid injection or 100 mg/m2 

body surface area daily by continuous infusion given by 5 to 10 days. 

Contraindications; See notes above and consult literature; hypersensitivity; pregnancy 

(Appendix 10c) and lactation (Appendix10b). 

Precautions;See notes above and consult literature; uric acid level monitoring 

recommended; hepatic impairment (Appendix10a). 

Adverse effects;See notes above and consult literature; g.i.t. disturbances. 

Dacarbazine* 

Schedule H 

Indications; Chemotherapy of malignant melanoma, Hodgkin’s lymphoma and soft 

tissue sarcomas 

Dosage form; Injection 100mg/vial, 200mg/vial, 500mg/vial,1g/vial 

Dose; Malignant melanoma - 2-4.5 mg/kg IV once a day for 10 days, repeat every 4 

weeks or 250 mg/m2 body surface area IV once a day for 5 days, repeat every 3 weeks. 

Hodgkin’s Disease - 150 mg/m2 body surface area for 5 days, repeat every 4 weeks or 

375 mg/m2 body surface area once a day, repeat every 15 days in combination therapy. 

Contraindications;Hypersensitivity to dacarbazine or any ingredient in the formulation. 

Precautions;Pregnancy and breast feeding, extravasation at injection site, 

interactions (Appendix10c). 

Adverse effects;Myelo suppression is the dose limiting toxicity. Anorexia, hair loss and 

thinning including face and body hair reported. Severe nausea and vomiting are reported 

in some cases. 



 

 

Daunorubicin (Rubidomycin)*  

Schedule H 

Indications;In combination with other approved anticancer drugs for remission 

induction in acute nonlymphocytic leukemia. 

Dosage form(s); Injection 20 mg/vial, 200 mg/vial 

Dose; 30-60 mg/m2 body surface area daily for 3 days, repeat weekly. 

Contraindications;Relative contraindications are high- grade pancytopenia or isolated 

leukocytopenia / thrombocytopenia. 

Precautions;Should be used under the direction of a clinician conversant with the 

management of acute leukaemia and cytotoxic chemotherapy. The haematological status 

of patients should be monitored regularly. Reduce dose in hepatic and renal dysfunction 

Appendix (10a and 10d), interactions (Appendix 9c). 

Adverse effects; Anorexia, nausea, vomiting, leukopenia, thrombocytopenia, hair loss or 

thinning, including face and body hair. Cardio toxicity (arrhythmias) specially in infants 

and children. 

Docetaxel 

Schedule H 

Indications; 

 For the treatment of patients with hormone refractory metastatic prostate cancer in 

combination with prednisolone or prednisolone 

 "advanced gastric adenocarcinoma, locally advanced squamous cell carcinoma of head & 

neck, Harmonerefraetory metastatic prostate cancer, locally advanced or metastatic breast 

cancer". 

 Docetaxel in combination with doxorubicin & cyclophophamide as adjuvant therapy in 

treatment of patients with operable node positive breast cancer.  

 Indicated in the treatment of patients with locally advanced or metastatic breast cancer 

and small cell lung cancer. 

 In combination with cisplatin and 5-fluorouracil is indicated for the induction treatment 

of patients with locally advanced squamous cell carcinoma of the head and neck. 

Dosage form(s); 

 Injection: 80 mg/2ml,  

 20 mg/0.5ml anhydrous concentrate & solvent for i.v infusion. 

 Docetaxel injection concentrate: each single dose vial contains; docetaxeltrihydrate eq.to 

anhydrous docetaxel-80mg (2ml/vial) and 20mg (0.5ml/vial) with docetaxel solvent 6ml & 

1.5ml.



 

 

Dose; 

IV Breast cancer 60-100 mg/m2 once every 3 wk as monotherapy or in combination w/ other 

antineoplastics.  

Non-small cell lung cancer; Gastric adenocarcinoma; Head and neck cancer; Prostate 

cancer 75 mg/m2 once every 3 wk. 

Contraindications; Docetaxel Injection is contraindicated in patients who have a history of 

severe hypersensitivity reactions to docetaxel or to other drugs formulated with polysorbate 

80. Severe reactions, including anaphylaxis, have occurred Docetaxel Injection should not be 

used in patients with neutrophil counts of<1500 cells/mm3 

Precaution;Patient w/ severe fluid retention, resp disorders, eye disorders. Renal and mild to 

moderate hepatic impairment. Pregnancy and lactation. Patient Counselling May cause 

symptoms of alcohol intoxication. May impair ability to drive or operate 

machinery. Monitoring Parameters Monitor haematologic, hepatic and renal functions; 

monitor for hypersensitivity reactions, neurosensory symptoms, GI toxicity, cutaneous 

reactions, visual impairment, fluid retention, epiphora, and canalicular stenosis; baseline 

cardiac assessment and cardiac function monitoring in patients given docetaxel w/ other 

cytotoxic drugs esptrastuzumab. 

Adverse Effects; Neutropenia, anemia, febrile neutropenia, hypersensitivity, 

thrombocytopenia, neuropathy, dysgeusia, dyspnea, constipation, anorexia, nail disorders, 

fluid retention, asthenia, pain, nausea, diarrhea, vomiting, mucositis, alopecia, skin reactions, 

and myalgia. 

Doxorubicin*  

Schedule H 

Indications;Soft tissue and bone sarcomas, acute leuke- mia, malignant lymphoma, 

Hodgkin’s disease, non- Hodgkin’s disease, breastcarcinoma, small-cell 

carcinomaoflungs, AIDS-related Kaposi’s sarcoma, multiplemyeloma, Gastrointestinal 

tract carcinoma, bladder cancer, ovarian carcinoma, acutemyelob-lastic leukemia, 

thyroidcarcinoma, neuroblastoma. 

11.1  Antineoplastics 

Dosage form; Injections 10 and 50 mg lyophilized powder/vial, 2mg/ml solution 

LIPOSOMAL injection10 ml vial (2mg/ml). 

Dose;Intravenous 50 to 75 mg/m2 body surface area by slow i.v injection every 3 

weeks. 

AIDS — related Kaposi’s sarcoma: 

 

Adult — As pegylated liposome: 20 mg/m2 body surface area infused over 1 h once 



 

 

every 3 weeks.



 

 

Ovarian carcinoma: 

Adult— As pegylated liposome: 50 mg/m2 BSA infused over 1 h once every 4 weeks. 

Contraindications;Known hypersensitivity, cardiac disease, pregnancy (Appendix 10c), 

lactation (Appendix 10b), neonates. 

Precautions; Avoid extravasation, monitor ECG changes, arrhythmias, blood counts, 

hypotension or congestive heart failure, hepatic impairment (Appendix 10a) , 

interactions (Appendix 9c). Liposomalandnon-liposomal preparations are notinter 

changeable. 

Adverse effects;Infusion reactions, cardiotoxicity, bone marrow suppression, liver 

impairment, nausea and vomiting, reversible alopecia, stomatitis, conjunctivitis, 

keratitis, mucositis, discolouration of body fluids, localskin reactions and tissue damage, 

secondary leukemias. 

Storage;Store protected from light, in well closed containers at temperature between (15 

to 30°C); Store intact vials of solution under refrigeration at 2 to 8°C. 

Use the solution prepared using the liquid stated on the label immediately after 

preparation but, in any case, within the period recommended by the manufacturer 

when prepared and stored strictly in accordance with the instructions of the 

manufacturer. Liposomal formulations: Refrigerate at 2 to 8° C. Do not freeze. 

Etoposide* 

Schedule H 

Indications;Refractory testicular tumours; acute leukaemia; malignant lymphoma; lung 

cancer. 

Dosage form(s); Capsules 25, 50 and 100 mg; Injection vial 100 mg/5 ml. 

Dose;Intramuscular injection 

Adult — Initially 50 to 100 mg/m2 body surface area daily by infusing over 30 to 60 

min. Thereafter, no injection for 3 to 4 weeks is given. Small cell lung cancer: 350 mg/m2 

daily. 

Oral 

Adult — 100 to 200 mg/m2 body surface area from day 1 to 5 taken on empty stomach, 

thereafter no treatment for 3 to 4weeks. 

Contraindications; See notes above and consult literature; hypersensitivity; severe liver 

dysfunction; pregnancy (Appendix 11c) and lactation (Appendix11b). 

 

Precautions;See notes above and consult literature; hepatic impairment (Appendix11a); 

interactions (Appendix 10c); renal impairment (Appendix11d).



 

 

Adverse effects;See notes above and consult literature. Alopecia; gastro intestinal 

disturbances; thrombophlebitis; neuritis. 

Storage;Store protected from moisture at a temperature not exceeding 30° C. Capsules 

should not be stored in refrigerator. 

Note: Irritant to tissues  

Filgrastim (GCSF)*  

Indications; Indicated for palliative care in cancer patients to treat neutropenia 

Dosage form(s); Injection 150 mcg/ml, 300 mcg/0.5ml, 300 mcg/ml, 480 mcg/0.8ml , 

480 mcg /1.6ml. 

Dose; Adult — 10 mcg/kg/day for 4-7 days; 

Congenital neutropenia- 12 mcg/kg/day. Chemotherapy-induced neutropenia- 5 

mcg/kg/day, Idiopathic or cyclic neutropenia- 5 mcg/kg/day. 

Bone marrow transplantation - 10 mcg/kg/day, adjust according to response. 

Contraindications; Myeloidmalignancies. Not to be used within 24 hr sofcytotoxic 

chemotherapy due to the sensitivity of rapidly dividing myeloid cells. Severe 

congenital neutropaenia (Kostman’s syndrome) with abnormal cytogenetics. 

Precautions;Premalignant or malignant myeloid conditions; sickle-cell disease; 

osteoporotic bone disease; with draw treatment if there are signs of pulmonary in 

filtrates. Fluid retention or heart failure. Monitor CBC and platelet count during therapy. 

Monitor bone density in patients with osteoporosis (long-term treatment). Regular 

morphological and cytogenic bone-marrow examinations in severe congenital 

neutropenia. Pregnancy and (Appendix 10c and 10b) lactation. Filgrastim should not be 

administered within 24 hours before or after chemotherapy, interactions (Appendix 9c). 

Adverse effects;Nausea, vomiting, anorexia, gastro instestinal disturbances, 

musculoskeletal pain, hypersensitivity reactions, splenic enlargement, 

hepatomegaly, thrombocytopenia, epistaxis, headache, urinary abnormalities (dysuria, 

proteinuria, haematuria), osteoporosis, exacerbation of rheumatoid arthritis, transient 

decrease in blood glucose, raised uric acid, cutaneous vasculitis, transient 

hypotension. Potentially fatal pulmonary infiltrates leading to respiratory failure or 

acute respiratory distress syndrome may also occur. 

 

 

 

Fluorouracil*(ReferPageNo.-----) 

ScheduleH



 

 

Indications;Carcinomas of the colorectum, breast, stomach, pancreas, cervix, prostate, 

ovary and endometrium; liver tumours; head and neck tumours; actinic keratosis. 

Dosage form(s); Injections 5 and 10 ml ampoule (50mg/ml). Tablet 50mg. 

Dose;Intravenous injection — Initially 12 mg/kg body weight once a day for 4 days, 

max. daily dose 800 mg.  If tolerated well without toxicity 6 mg/kg body weight can be 

given on 6th, 8th, 10th and 12th day. Discontinue on 12thday. Maintenance dose 10 to 15 

mg/kg body weight every week (max. dose 1g/week). 

Contraindications; See notes above and consult literature; bone marrow depression; 

pregnancy (Appendix 10c) and lactation (Appendix 10b). 

Precautions;See notes above and consult literature; lactation (Appendix10b); pelvic 

irradiation renal impairment (Appendix 10d); hepatic impairment (Appendix 10a); 

interactions (Appendix 9c). 

Adverse effects;See notes above and consult literature. Cardiac toxicity; tachycardia; 

dermatitis; diarrhoea. 

Storage;Store protected from light in single dose container at a temperature not 

exceeding 30° C. The injection should not be allowed to freeze. 

Folinic Acid* 

Indications;High-dose methotrexate therapy (‘folate rescue’); inadvertent overdose of 

methotrexate; with 5-fluorouracil in the palliative treatment of advanced colorectal 

cancer. 

Dosage form; Injection 3 mg/ml. 

Dose;Prevention of methotrexate induced adverse reactions; started 24 h after 

treatment with methotrexate by intravenous infusion or by intravenous injection. 15 mg 

repeat every 6 h for 48 to 72 h. 

Contraindications;Intrathecal injection. 

Precautions;Avoid simultaneous administration of methotrexate; not indicated for 

pernicious anaemiaor other megaloblasticanaemias  due to vitamin B12   deficiency; 

pregnancy (Appendix 10c)  and  lactation (Appendix10b); interactions (Appendix 9c). 

Adverse effects;Hypersensitivity reactions; rarely, pyrexia after parenteral use; 

wheezing; swelling of facial features. 

Gemcitabine* 

Schedule H 

Indications;Adenocarcinoma of pancreas. 

 

Dosage form; Injections vial 200 mg and 1g (dry powder to be reconstituted before 

administration).



 

 

Dose;1g/m2 body surface area for over 30 min once a week for up to 7 weeks, if not 

tolerated reduce or withhold. After one week rest administer by infusion once weekly for 

3 weeks, withhold for 4th week before repeating. 

Contraindications;Pregnancy (Appendix 10c); concurrent radial radiotherapy; 

hypersensitivity; lactation. 

Precautions;Gemcitabine is not recommended for patients who can have potentially 

curative surgery.  There is insufficient evidence about its use for second-line treatment of 

pancreatic adenocarcinoma, hepatic impairment; (Appendix10a) renal impairment 

(Appendix10d), interactions (Appendix 9c). 

Adverse effects;Nausea, vomiting, oral mucositis, hyperuricaemia, bone marrow 

suppression, alopecia, thromboembolism, flu like syndrome; edema; thrombocyathemia; 

somnolence; hematuria; dyspnoea; loss of appetite. 

Hydroxyurea 

Schedule    

Indication; Anti neoplastic agent.  

Dosage form;100 mg, 250 mg and 500 mg tablets  

Dose; Solid Tumors 

Intermittent Therapy : 80 mg/kg PO q3day, OR 

Continuous Therapy: 20-30 mg/kg PO q Day 

Head & Neck Tumors 

Concomitant therapy with irradiation 

 80 mg/kg PO q3days  

 Begin 7 days prior to initiation of irradiation 

Chronic Myelocytic Leukemia, Resistant 

Continuous Therapy : 20-30 mg/kg PO q Day  

Contraindications;  Marked bone marrow depression; severe anaemia; breastfeeding.

javascript:openCalc('/calculator/dosing/weight-dosing','Head%20&%20Neck%20Tumors','Adult','80%20mg/kg%20PO%20q3days');
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Precautions; Myelosuppression, Malignancies, Embryo-Fetal Toxicity. Vasculitic 

Toxicities, Live Vaccinations, Macrocytosis 

Adverse Drug Reactions; Headache, convulsions, Drowsiness, dizziness, hallucinations, 

Alopecia (rare), Erythema, rash, Cutaneous vasculitis/ ulcers and gangrene, , Radiation recall 

reaction (rare), Dermatomyositis like changes, Nail changes, Hyper pigmentation, Mild 

nausea, vomiting, diarrhea, Constipation, Stomatitis, gastric irritation, Anorexia, Myelo 

suppression (Dose limiting), Immuno suppression, Megaloblastosis, Abnormal LFT’s (rare), 

Type III (serum sickness), Hyperpyrexia (low risk), Acute leukemia, Acute leukemia, Skin 

cancer, Acute pneumonitis (rare), fibrosis, Fever, chills, Fatigue, Elevated BUN and 

creatinine, Hyperuricemia , dysuria 

Ifosfamide* 

Indications;Treatment of germ cell tumours, malignant lymphomas; sarcomas and other 

solid tumours. 

Dosage form; Powder For Injection 0.5, 1 and 2g. 

Dose; Adult — Lymphoma & Sarcomas 8-12g/m2 surface area intravenously, 

divided over 3-5 days, repeat course 2-4 wkly. 

Germ cell testicular carcinoma — 1.2 g/m2 body surface are a per day intravenously 

for 5 days, repeat treatment after 3 weeks or after recovery from haematological toxicity. 

Contraindications;Hypersensitivity; severe bone-marrow depression. pregnancy, lactation. 

Precautions;Hepatic or renal dysfunction (Appendix 10a and10d), compromised bone 

marrow reserve. Use mesna with ifosfamide and ensure high oral/IV fluid intake to 

reduce urotoxic effects, interactions (Appendix 9c) 

Adverse effects;Confusion, alopecia, nausea, vomiting, phlebitis, somnolence, 

depression, hallucinations. Wound healing may be impaired during ifosfamide use.Severe 

myelo suppression, haemorrhagic cystitis, nephrotoxicity, neurotoxicity are potentially 

fatal specific toxicities. 

Imatinib* 

Indications;Chronic myeloid leukaemia, Philadelphia chromosome positive acute 

lymphoblastic leukaemia, Gastrointestinal stromal tumor. 

Dosage form; Capsules 100 and 400 mg.  

Dose 400 to 600 mg/day. 

Contraindications;Hypersensitivity. 

Precautions;Interactions (Appendix 9c); pregnancy (Appendix 10c). 

Adverse effects;Acute-nausea and vomiting; chronic fluid retention with ankle and 

periorbital edema, diarrhoea, myalgias, congestive heart failure.



 

 

 

 

 

L- Asparaginase* 

Schedule G 

Indications;Acute lymphoblastic leukaemia. 

Dosage form(s); Injections 5,000, 6,000 and 10,000 IU (for reconstitution before 

administration). 

Dose; Intramuscular, intravenous or subcutaneous injection 

Exclusively in acute lymphoblastic leukaemia. Careful monitoring is required. Urine is 

tested for glucose because of risk of hyperglycaemia. 

Contraindications;See notes above and consult literature; pregnancy (Appendix 10c) 

and lactation (Appendix 10b). 

Precautions;See notes above and consult literature. 

Adverse effects;See notes above and consult literature. 

Letrozole 

Schedule H 

Indications; 

1. For first line therapy in post menopausal women with Advanced Breast cancer. 

2. Second line treatment of advanced breast cancer in women. 

Additional Indications - (Letrozole 2.5mg tablet) 

1.  For induction of ovulation in an ovulatory infertility. 

2. Extended adjuvant treatment of early breast cancer in post menopausal women who have 

received prior standard adjuvant tamoxifen therapy. 

(LapatinibDitosylate Tablets 250mg) 

1. In combination with letrozole for the treatment of postmenopausal women with hormone 

receptor positive metastatic breast cancer that over expresses the HER2 receptor for whom 

hormonal therapy is indicated. 

Dosage form; Tablet 2.5 mg 

Dose;  Oral 

Adult - 2.5 mg once daily. 

Contraindications;Premenopausal women, hypersensitivity. 

Precautions; Severe renal impairment; severe hepatic impairment; susceptibility to 

osteoporosis. Caution when driving or operating machinery. 

Adverse effects;abdominal pain, alopecia, anorexia, appetite increase, arthralgia, bone 



 

 

fracture, constipation, depression, diarrhea, dizziness, dry skin, dyspepsia, fatigue, headache, 

hot flushes, hypercholesterolemia, hypertension, increased sweating, musculoskeletal pain, 

nausea, osteoporosis, peripheral edema, rash, vaginal bleeding, vomiting, weight changes



 

 

Melphalan* 

ScheduleH 

Indications;Breast carcinoma, multiple myeloma, advanced ovarian carcinoma, 

malignant melanoma, polycythaemiavera. 

Dosage form(s); Tablets 2 and 5 mg; Injection 50 mg/vial. 

Dose;Oral 

Adult — Multiple myeloma: usual dose 6 mg/day. Maintenance dose 2mg/day. 

Alternatively 10 mg daily for 7 days (total dose 70mg), repeat if required after blood 

counts particularly neutrophils and platelets. 

Ovariancarcinoma: 0.2mg/kg body weight daily for 5 days, repeat after 4 to 5weeks. 

Child — 0.15 mg/kg body weight daily for 7 days. Maintenance dose is 0.05 mg/kg 

body weight daily when platelet count is rising. 

Intravenous injection 

For Injection: 16 mg/m2. 

Contraindications;Pregnancy (Appendix 10c); hypersensitivity; myelo suppression; 

lactation. 

Precautions;Hepatic impairment; renal impairment (Appendix 10a and 10d); 

interactions (Appendix 9d). 

Adverse effects;Nausea, vomiting, oral mucositis, hyperuricaemia, bone marrow 

suppression, alopecia, thromboembolism, leucopenia; menstrual irregularities; 

haemolyticanaemia. 

Mercaptopurine* 

Schedule G 

Indications; Acute leukaemias; Chronic granul ocytic leukaemia; choreocarcinoma. 

Dosage forms; Injection 2 ml ampoule (200 mg/2 ml) Tablet 50 mg. 

Dose;Oral 

Leukaemia in children (maintenance): 2.5 mg/ kg body weight in continuation with other 

drugs daily. 

Contraindications;See notes above and consult literature; hypersensitivity; pregnancy 

(Appendix 10c) and lactation (Appendix 10b). 

Precautions;See notes above and consult literature; monitor blood count; uric acid 

levels; renal impairment and hepatic impairment (Appendix 10a); interactions (Appendix 

9c).



 

 

Adverse effects;See notes above and consult literature. Hepatotoxicity; anorexia; 

nausea; hyperuricaemia; ulcers. 

Mesna* 

Schedule H 

 

Indications;As prophylactic in reducing the incidence of ifosfamide and 

cyclophosphamide-induced haemorrhagic cystitis and urothelial toxicity 

Dosage form;  Injection 100 mg/ml, 200 mg/2ml 

Dose;IV bolus in a dose equal to 20% of ifosfamide dose at the time of administration, 4 

hours after and 8 hours after each ifosfamide dose. Total daily max dose is 60% of 

ifosfamide dose. 

Contraindications;Hypersensitive individuals 

Precautions;Pregnancy, lactation, neonates or infants, interactions (Appendix 9c). 

Adverse effects;Taste disturbance, nausea, vomiting, dyspepsia, headache, diarrhea etc; 

hypertension 

 

Methotrexate* (Refer Page No. ----) 

 

ScheduleH 

 

Indications; Carcinoma of the breast, head and neck and lung; trophoblastic tumours; 

acutelymphoblastic leukaemia, meningeal leukaemia; non-Hodgkin’ slymphomas; 

advanced cases of mycosis fungoides; non-metastatic osteosarcoma; severe 

rheumatoidarthritis. 

Dosage form;   Tablets 2.5, 5,  7.5, 10  and 15  mg; Injections 2, 5, 15 and 50 ml/vial; 

ampoule (5mg/ml and 25 mg/ml); Vials 5, 25, 100 mg/ml; Gel 1% w/w. 

Dose;Oral;  Choriocarcinoma:15 to 30 mg daily for 5 days repeat 3 to 5 full courses after 

1week. Intramuscular route: 15 to 30 mg daily for 5 days, repeat 3 to5 courses after 1 

week. Leukaemia, maintenance after remission: 30 mg/m2 body surface area (max. up to 

15 mg twice a week). 

Contraindications; See notes above and consult literature; severe renal and hepatic 

impairment; alcohol liver disease; severe leucopenia; thrombocytopenia; pregnancy 

(Appendix 10c) and lactation (Appendix10b). 

Precautions;See notes above and consult literature; bone marrow depression; renal and 

hepatic impairment (Appendix 10a); interactions (Appendices 9a, 9c, 9d).



 

 

Adverse effects;See notes above and consult literature. CNS toxicity; stomatitis; 

hepatobiliary disorder; fatigue. 

 

Mitomycin* 

 

Indications;Adrenocarcinoma, lymphosarcoma and seminoma, superficial bladder 

cancer (adjuvant therapy). 

Dosage form(s);   Injections vial 2 and 10 mg (dry powder to be reconstituted before 

administration). 

 

Dose; Intravenous injection;Adult — 6 to 10 mg twice a week, alternatively 0.5 mg/kg 

body weight daily for 5 days, repeat after 2 weeks. 

Contraindications;Pregnancy (Appendix 10c); bone marrow depression; severe 

anaemia; thrombocytopenia; lactation. 

Precautions;It causes delayed bone-marrow toxicity and therefore it is usually 

administered at 6-weekly intervals. Caution in handling because it is irritant to 

tissues, thrombocytopenia; necrosis; leucopenia. 

Adverse effects;Prolongeduse may result in permanent bone-marrow damage. It may 

also cause lung fibrosis and renal damage; dyspnea. 

Note: Irritant to tissues  

 

Oxaliplatin* 

 

Indications;Treatment of colorectal cancer, ovarian cancer, cervical cancer, germ-cell 

cancer. 

Dosage form(s); Injection Concentrate – 25 mg, 50 mg, 100 mg. 

Dose;Intravenous 

Adult — (In combination with fluorouracil/ leucovorin) 85 mg/m2 every 2 weeks by i.v 

infusion over 2-6 hrs, dissolved in 250-500 ml of glucose 5%. 

Contraindications; Renal impairment, preexisting sensory neuropathies or myelo 

suppression, pulmonary fibrosis, pregnancy, lactation. 

Precautions; Regular blood counts should be performed, elderly, interactions (Appendix 

9c). 

Adverse effects; Nausea, vomiting, paresthesia, peripheral neuropathy, hematologic 

toxicity, raised liver enzymes, pulmonary fibrosis, hypersensitivity reactions, 

hypokalemia, ototoxicity, epistaxis, pharyngitis.



 

 

 

Paclitaxel* 

ScheduleH 

 

Indications;Metastatic ovarian and breast cancer. 

Dosage form; Injection vial 30, 100, 200, 260 and 300 mg (dry powder to be 

reconstituted before administration). 

Dose;Intravenous infusion 

Adult — 175 mg/m2 body surface area over 3 h, repeat every 3 weeks. 

Antihistamines, corticosteroids or H2 antagonist may be required during treatment. 

Child — Not recommended. 

 

Contraindications;Hypersensitivity; severe hepatic impairment; lactation; pregnancy 

(Appendix 10c). 

 

Adverse effects; Myelo suppression, peripheral neuropathy and cardiac conduction defects 

with arrhythmias (which are nearly always a symptomatic); alopecia, muscle pain; 

nausea and vomiting is mild to moderate, hypersensitivity reactions; myalgia; arthralgia. 

 

Procarbazine* 

Schedule H 

 

Indications; Part of MOPP regimen in Hodgkin’s and Non- Hodgkin’s lymphomas. 

 

Dosage form(s); Tablets 50 mg; Capsule 50 mg. 

 

Dose;Oral; 50 mg daily to start with initially, increased to 250 to 300 mg individual 

doses. Maintenance (on remission): 50 to100 mg daily to cumulative total of at least 6g. 

 

Contraindications; See notes above and consult literature; hypersensitivity; pregnancy 

(Appendix 10c) and lactation (Appendix10b). 

Precautions;See notes above and consult literature; ulceration; haemorrhage; 

leucopenia: renal and hepatic impairment (Appendix 10a); interactions (Appendix 9a). 

Adverse effects; See notes above and consult literature; leucopenia; anaemia; 

thrombocytopenia; hypotension; retinal haemorrhage. 



 

 

 

Tamoxifen* (Refer Page No. ----) 

 

Thalidomide 

Schedule H 

Indications;Multiple myeloma, erythema nodosumleprosum 

Dosage form; Capsules 50 and 100 mg. 

Dose;Oral: Multiple myeloma; Adult — The dose is 200 mg administered orally once 

daily with water, preferably at bedtime and at least 1 h after the evening meal. 

Thalidomide is administered in combination with dexamethasone in 28-day treatment 

cycles. 

Dexamethasone is 40 mg daily administered orally on days 1 to 4, 9 to 12, and 17 to 20 

every 28 days. 

Erythema nodosumleprosum (ENL) 

Adult — Forcutaneous ENL, thalidomide dosing should be initiated at 100 to 300 

mg/day, administered once daily with water, preferably at bedtime and at least 1 h after 

the evening meal. Not for monotherapy if moderate or severe neuritispresent. Max.400 

mg/day. Patients < 50 kg: Initially, 100 mg daily. 

 

Dosing with thalidomide should continue until signs and symptoms of active reaction 

have subsided, usually a period of at least 2 weeks. Patients may then be tapered off 

medication in 50 mg decrements every 2 to 4 weeks. 

Patients who have a history of requiring prolonged maintenance treatment to prevent 

there occurrence of cutaneous ENL or who flare during tapering, should be maintained on 

the minimum dose necessary to control the reaction. Tapering off medication should 

be attempted every 3 to 6 months, in decrements of 50 mg every 2 to 4 weeks. 

Contraindications;Hypersensitivity, pregnancy (Appendix11c) and lactation, 

interactions (Appendix 9c). 

Precautions;During the period of treatment both males and females should take adequate 

means of contraception before, during and after (at least 4 weeks) the therapy, therapy to 

be stopped immediately if pregnancy occurs, no blood or sperm donation during therapy, 

signs and symptoms of hypersensitivity include the occurrence of erythematous macular 

rash, possibly associated with fever, tachycardia, and hypotension, and if severe, may 

necessitate interruption of  therapy,  Serious  dermatologic reactions including 

Stevens–Johnson syndrome and toxic epidermal necrolysis, seizures, impairment of 

mental and/or physical abilities required for the performance of hazardous tasks such as 



 

 

driving a car or operating complex machinery, potentiation of somnolence caused by 

alcohol, peripheral neuropathy, thromboembolism reported.



 

 

Adverse effects;Teratogenicity, Drowsiness/ somnolence, peripheral neuropathy, 

constipation, dizziness, bradycardia, orthostatic hypotension, hypersensitivity, and 

neutropenia. 

 

Vinblastine* 

Schedule H 

Indications;Disseminated Hodgkin’s and Non- Hodgkin’s lymphomas; advanced 

testicular carcinoma, breast carcinoma; palliative treatment of Kaposi’s sarcoma; 

trophoblastic tumours; Letterer–Siwe disease; Histolytic lymphoma. 

Dosage form; Vial 10 ml (1 mg/ml). 

 

Dose; Intravenous injection only; 3.7 mg/m2 body surface area in single dose. Inc 

reaseon weekly intervals depending on WBC count (max. 18.5 mg/m2 body area). 

Contraindications;See notes above and consult literature; hypersensitivity; severe 

granulocytopenia; lactation (Appendix 10b). Intrathecal injection is contraindicated. 

Precautions;See notes above and consult literature; neurotoxicity; ischaemic heart 

disease; hepatic impairment (Appendix 10a); interactions (Appendix 9c); pregnancy 

(Appendix 10c). 

Adverse effects;See notes above and consult literature. Stomatitis; lucopenia; 

constipation; bone pain. 

Note: Irritant to tissues  

 

Vincristine*  

Schedule H 

 

Indications; Acute lymphoblastic leukaemia; neuroblastoma, Wilm’s tumour, 

Hodgkin’s and Non Hodgkin’s lymphomas; rhabdomyosarcoma, Ewing’s sarcoma; 

mycosisfungoides. 

Dosage form; Injection 1 mg/ml. 

Dose;Intravenous route; Adult — 1.4 mg/m2 body surface area per week. 

Contraindications;See notes above and consult literature; lactation (Appendix 11b). 

Intrathecal injection is contraindicated. 

Precautions;See notes above and consult literature; uric acid neuropathy; branchospasm; 

hepatic impairment (Appendix 10a); pregnancy (Appendix 10c).



 

 

Adverse effects;See notes above and consult literature. 

Storage; Store in sealed container in a deep freezer (below 18° C). 

 

Note: Irritant to tissues 

 

Zoledronic acid  

Schedule 

Indication; 

 

 Treatment of: 1. Hypercalcemia of malignancy. 2. Patient with myeloma and patients with 

documented bone metastases from solid tumors, in conjunction with standard antineoplastic 

therapy. 

 Prevention of clinical fractures after hip fracture in men and women. 

 Post-menopausal osteoporosis. 

 For the treatment of osteoporosis in post-menopausal women and in men who are at 

increased risk of fracture, including those with a recent low-trauma hip fracture. 

 Treatment of tumour induced hypercalcemia. 

 

Dosage form; Solution for IV infusion 4mg/100 ml, 5mg/100 ml 

Dose; 

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 Tumors; 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 Treatment in men and postmenopausal 

women; 5 mg IV over >15 minutes every year, Glucocorticoid-Induced Osteoporosis; 5 mg 

IV over >15 minutes every year 

 

Contraindication;Lactation, Hypocalcaemia, severe renal impairment (CrCl < 35 mL/min) 

and those w/ evidence of acute renal impairment due to an increased risk of renal failure. 

Precautions;Patient w/ aspirin-sensitive asthma. Mild to moderate renal impairment. 

Pregnancy. 

Adverse Drug Reactions; Anaemia, Thrombocytopenia, leucopenia, Pancytopenia, 

Hypersensitivity reaction, Angioneuroticoedema, Anxiety, sleep disturbance, Confusion, 

Headache, Dizziness, paraesthesia, dysgeusia, hypoaesthesia, hyperaesthesia, tremor, 

somnolence, Convulsions, hypoaesthesia and tetany (secondary to hypocalcaemia), 

Conjunctivitis, Blurred vision, scleritis and orbital inflammation, Uveitis, Dyspnoea, cough, 



 

 

Nausea, vomiting, decreased appetite, Bone pain, myalgia, arthralgia, generalised pain, Renal 

impairment, Fever, flu-like syndrome (including fatigue, rigors, malaise and flushing), 

Hypophosphataemia.



 

 

 

11.2 Immunosuppressants 

 

Note: WHO advises that this class of drugs is for use only when adequate resources and 

specialist care are available. Specific expertise, diagnostic precision, individualization 

of dosage or special equipment are required for their proper use. 

 

Immunosuppressive drugs are used in organ transplant recipients  to suppress 

rejection;  they are  also used as second-line drugs in chronic inflammatory 

conditions. Treatment should only be initiated by a specialist. Careful monitoring of 

blood counts is required in patients receiving immunosuppressive drugs and the dose 

should be adjusted to prevent bone-marrow toxicity. Immuno suppressed patients are 

particularly prone to atypical infections. 

Azathioprine is the most widely used drug in transplant recipients. It is useful when 

corticosteroid therapy alone has proven inadequate or for other conditions when a 

reduction in the dose of concurrently administered corticosteroids is required. It is 

metabolized to 6-mercaptopurineand, as with mercaptopurine, doses need to be 

reduced when given with allopurinol. The predominant toxic effect is myelo 

suppression, although hepatic toxicity also occurs. 

 

Cyclosporine is a potent immunosuppressant which is virtually free of myelotoxic 

effects, but is markedly nephrotoxic. It is particularly useful for the prevention of graft 

rejection and for the prophylaxis of graft-versus-host disease. The dose is adjusted 

according to plasma- cyclosporine concentrations and renal function. Dose-related 

increases in serum creatinine and blood urea nitrogen (BUN) during the first few weeks 

may necessitate dose reduction. Corticosteroids such as prednisolone have significant 

immunosuppressant activity and can also be used to prevent rejection of organ 

transplants. 

 

Azathioprine* (Refer Page No. ---- and ----) 

 

ScheduleH



 

 

 

Indications;To prevent rejection in transplant recipients; rheumatoid arthritis; 

inflammatory bowel disease; Multiple sclerosis; autoimmune hepatitis; atopic dermatitis 

(AD). 

Dosage form; Tablets-25 and 50 mg. 

Dose; Renal transplantation: Adult and child — over 3 months: initially 5 mg /kg body 

weight daily. Maintenance 2 to .5 mg/kg daily. A topic dermatitis (AD): 1 to 3 mg/kg/day 

once daily. 

Contraindications;Hypersensitivity to azathioprine and mercaptopurine; lactation 

(Appendix 10 b). 

Precautions;Monitor for toxicity throughout treatment; full blood counts necessary every 

week (or more frequently with higher doses and in renal or hepatic impairment) for first 4 

weeks of treatment and at least every 3 months thereafter; reduce dose in elderly; renal 

impairment; liver disease (Appendix10a); interactions (Appendices 9c, 9d); lactation 

(Appendix 10b); pregnancy (Appendix10c). 

Patients should be warned to report immediately any signs or symptoms of bone marrow 

suppression, e.g., unexplained bruising or bleeding, infection. 

Adverse effects;Hypersensitivity reactions including malaise, dizziness, vomiting, fever, 

muscular pains, arthralgia; rash; hypotension or interstitial nephritis call for immediate 

with drawal; haematological toxicity includes leucopenia and thrombocytopenia 

(reversible upon withdrawal); liver impairment, cholestatic jaundice; hair loss; 

increased susceptibility to infections and colitis in patients also receiving corticosteroids; 

nausea; rarely, pancreatitis, pneumonitis, hepatic venoocclusive disease; microcystosis. 

 

Cyclosporine* (Refer Page No. ---) 

ScheduleH 

 

Indications;Rejection in kidney, liver, heart or bone-marrow transplantation; graft-

versus-host disease; in severe recalcitrant atopicdermatitis. 

 

Dosage form; Capsules 10, 25, 50  and  100 mg; Infusions 50 and 100 ml (100 

mg/ml); Injections 1 and 5 ml ampoule100 mg/ml (250 mg/ml); Solution 100 mg/ml. 

 

Dose; Oral and intravenous infusion 



 

 

Adult and child — over 3 months- Initially 5 mg/kg b.i.d. for 2 weeks; can be reduced 

to 1.5 to 3 mg/kg/day according to patients response. If no response after 2 weeks, 

increase dose 7 mg/kg/day. Organ transplant : 10 to 15mg/kg body weight 2 to 4h before 

transplantation, followed by 10 to 15 mg/kg body weight for 1 to 2 weeks post operatively. 

Decrease thereafter gradually to 2 to 6 mg/kg body weight for maintenance (adjust 

according to blood cyclosporine concentration and renal function), if required 1/3rd 

corresponding oral dose can be administered by intravenous infusion over 2 to 6h. 

 

Intravenous infusion 

Bone marrow transplantation; 3 to 5 mg/kg body weight by intravenous infusion over 2 

to 4 h from day before transplantation. 

Contraindications;Patients affected by psoriasis. 

Precautions;Monitor kidney function (dose dependent increase in serum creatinine 

and urea during first few weeks may necessitate dose reduction, exclude rejection if 

kidney transplant), monitor liver function (adjust dosage according to bilirubin and live 

renzymes, also refer Appendix 10a); monitor blood pressure (discontinue if hypertension 

cannot be controlled by anti hypertensives); monitor serum potassium, particularly if 

marked renal impairment (risk of hyperkalaemia); monitor serum magnesium; 

hyperuricaemia; measure blood lipids before and during treatment; avoid in porphyria; 

vaccination ineffective; monitor serum creatinine levels; patients affected with psoriasis; 

lactation (Appendix 10b); interactions (Appendices 9b, 9c); pregnancy (Appendix 9c). 

Adverse effects — Dose-related and reversible increases in serum creatinine and urea 

unrelated to tissue rejection; burning sensation in hands and feet during initial therapy; 

electrolyte disturbances including hyperkalaemia, hypomagnesaemia; hepatic 

dysfunction; hyperuricaemia; hypercholesterolaemia; hyperglycaemia, hypertension 

(especially in heart transplant patients); increased incidence of malignancies and 

lymphoproliferative disorders; increased susceptibility to infections due to immuno 

suppression; gastrointestinal disturbances; gingivalhyperplasia; hirsutism; fatigue; 

allergic reactions; thrombocytopenia (sometimes with haemolyticuraemic syndrome), 

also mildanaemia; tremors; convulsions, neuropathy; dysmenorrhoea or amenorrhoea; 

pancreatitis, myopathy or muscle weakness; cramps, gout, oedema; headache; 

gingival hypertrophy; renal dysfunction; hypertrichosis; paresthesia; renal toxicity; 

gastrointestinal symptoms. 

 



 

 

Tacrolimus 

Indications;Prophylaxis of organ rejection in patients receiving allogeneic liver, kidney 

or heart transplants. Tacrolimus ointment is indicated for atopic dermatitis and 

psoriasis. 

Dosage form(s); Tablets 0.5, 1,2 and 5 mg Capsules 0.5,1,2 and 5 mg Ointments 

0.03%, 0.1%, 0.3% w/w Injection 5 mg/ml. 

Dose;Starting dose for injection- 0.03 to 0.05 mg/kg/day as a continuous infusion. 

Oral; Adult — Initial-0.15 to 0.2 mg/kg/day for kidney transplants, 0.1 to 0.15 

mg/kg/day for liver transplants. Child — 0.15 to 0.2 mg/kg/day for liver transplant 

patients in 2 divided doses 12 h apart. 

Contraindications;Hypersensitivity to tacrolimus. 

Precautions;Monitoring of blood trough serum concentrations for preventation of organ 

rejection and to reduce drug related toxicity, pregnancy (Appendix 10c); interactions 

(Appendices 9c, 9d). 

Adverse effects;Nephrotoxicity; neurotoxicity; hyperglycemia, hypertension, 

hyperkalemia, and gastrointestinal disturbances.



 

357 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Antiseptics and Disinfectants 

12.1  Antiseptics  

12.2 Disinfectants  
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12.1 Antiseptics 

 

An antiseptic destroys or inhibits growth of micro-organisms on living tissues without causing 

injurious effects when applied to surfaces of the body or to exposed tissues. Some antiseptics 

are applied to the unbroken skin or mucous membranes, to burns and to open wounds to prevent 

sepsis by removing or excluding microbes from these areas. Iodine has been modified for use as an 

antiseptic. The iodophore, povidone-iodine, is effective against bacteria, fungi, viruses, protozoa, 

cysts and spores and significantly reduces surgical wound infections. The solution of povidone 

iodine releases iodine on contact with the skin. Chlorhexidine has a wide spectrum of 

bactericidal and bacteriostatic activity and is effective against both Gram-positive and Gram-

negative bacteria although it is less effective against some species of Pseudomonas and Proteus 

and relatively inactive against mycobacteria. It is not active against bacterial spores. 

Chlorhexidineis incompatible with soaps and other anionic materials, such as bicarbonates, 

chlorides, and phosphates, forming salts of low solubility which may precipitate out of solution. 

Ethanol has bactericidal activity and is used to disinfect skin prior to injection, venepuncture or 

surgical procedures. 

 

Acriflavin + Glycerin* 

 

Indications; Humectants, topical antiseptic for treatment of wounds. 

 

Dosage form; Available as Glycerin- 100% w/w + Acriflavin- 0.2% w/w. 

Contraindications; Previous history of hypersensitivity reactions. 

Precautions; Use cautiously when applied on large area of affected skin. 

Adverse effects; Skin rash, acute toxicity. 

 

Benzoin Compound* 

Indications; Topical antiseptic. Also used for steam inhalation in cough, bronchitis, acute 

laryngitis. 
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Dosage form; Compound tincture of Benzoin 10% w/v. 

Dose; As topical antiseptic: Apply over the affected area. Steam inhalation: Sufficient amount to 

be diluted in hot water and vapours inhaled. 

Contraindications; Hypersensitivity reactions to benzoin or any ingredient of the formulation, 

children. 

Precautions; Inflammable. Store away from flame. Avoid direct contact with the eyes, ears and 

nostrils and mucous membranes. 

Adverse effects; Skin irritation and dermatitis occasionally. 

 

Cetrimide* 

Indications; Antiseptic; disinfectant for surgical instruments. 

Dosage forms; Solution-100 ml and 1 litre pack (2%w/v); Cream-1g (0.5% w/w). 

Dose; To be applied to the affected area. 

Contraindications; Hypersensitivity. 

Precautions; Avoid contact with eyes; avoid use in body cavities; meninges and middle ear. 

Adverse effects; Skin irritation and occasionally sensitization; rarely, burns. 

 

Chlorhexidine* 

Indications; Antiseptic; disinfection of clean instruments; gingivitis. 

Dosage forms; Solution-100 ml (2% and 4% w/v); Mouthwash-100 ml (0.2%, w/v). 

Dose; Antiseptic (pre-operatives kind is infection and hand washing): use solution in alcohol 

(70%).Antiseptic (wounds, burns and others in damage): apply 0.05% aqueous solution. 

Disinfection of clean instruments: immerse for at least 30 min in 0.05% solution containing 

Sodium nitrite 0.1% (to inhibit metal corrosion). Emergency disinfection of clean instruments: 

immerse for 2 min in 0.5% solution in alcohol (70%). 

Contraindications; Meningitis; middle ear surgery; sensitive tissues. 

Precautions; Aqueous solutions — susceptible to microbial contamination —use sterilized 
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preparation or freshly prepared solution and avoid contamination during to rage or dilution; 

instruments with cemented glass components (avoid preparations containing surface active 

agents);irritant-avoid contact with middle ear; eyes; brain and meninges; not for use in body 

cavities; alcoholic solutions not suitablebefore diathermy; syringes and needles treated with 

chlorhexidine (rinse thoroughly with sterile water or saline before use); inactivated by cork (use 

glass, plastic or rubber closures); alcohol based solutions are flammable; pregnancy 

(Appendix 10c). 

Adverse effects; Occasional skin sensitivity and irritation; Upper respiratory tract infection. 

Ethyl Alcohol* 

Indications; Disinfection of skin prior to injection, venepuncture or surgical procedures. 

Dosage form; Regulated by state excise, license is required. 

Dose; Apply undiluted solution. 

Precautions; Flammable; avoid broken skin; patients have suffered severe burns when 

diathermy has been preceded by application of alcoholic skin disinfectants; lactation (Appendix 

10b). 

Adverse effects; Skin dryness and irritation with frequent application. 

 

Gentian Violet* (Refer Page No. ---) 

Hydrogen Peroxide* 

Indications; Topical antiseptic, disinfectant and deodorant. Used for cleansing of wounds, cuts 

and abrasions. Also used as gargle in acute stomatitis. 

Dosage form; 6% solution. 

Dose; Adults, children and elderly: 6% solution is used as antiseptic and disinfectant and 1.5% 

solution used in acute stomatitis. 

Contraindications; Hypersensitivity reactions. 

Precautions; Not to be used on deep cuts and wounds. Do not irrigate into closed body cavities 

under pressure.
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Adverse effects; Skin irritation. 

Storage; Store protected from light in containers resistant to hydrogen peroxide at temperature 

not exceeding 30°C. If the solution does not contain a stabilizing agent, do not store in a 

refrigerator (2°C to 8°C). Do not store for long periods after opening. Store tightly closed after 

opening. 

Povidone Iodine* (Refer Page No. ----) 

Indications; Antiseptic; skin disinfection; Mouthwash. 

Dosage forms; Solutions-100 and 500ml (5%w/v), 500 ml (7.5% w/v and 10% w/v); 

Ointment-15g (5% w/w). 

Dose; Adult and Child—Pre and post-operative skin disinfection: apply undiluted. Antiseptic 

(minor wounds and burns): apply twice daily. 

Contraindications; Avoid regular or prolonged use in patients with thyroid disorders or those 

taking lithium; avoid regular use in neonates; avoid in very low birth weight infants; burn 

covering large surface area; hypersensitivity to iodine. 

Precautions; Pregnancy (Appendix 10c); lactation (Appendix10b); broken skin (see below); 

renal impairment; avoid contact with eyes; neonates. 

The application of povidone iodine to large wounds or severe burns may produce adverse effects 

such as metabolic acidosis; hypernatraemia; and impairment of renal function. 

Adverse effects; Irritation of skin and mucous membranes; may interfere with thyroid function 

tests; systemic effects (see under Precautions). 

 

12.2 Disinfectants 

A Disinfectant is a chemical agent, which destroys or inhibits growth of pathogenic 

microorganisms in the non-sporing or vegetative state. 

Disinfection of water can be either physical or chemical. Physical methods include boiling, 

filtration and ultraviolet irradiation. Chemical methods include the addition of chlorine releasing 

compounds, such as Sodium hypochlorite solution, chloramines T powder, or Sodium dichloro 

isocyanurate (NaDCC) powder or tablets. Where water is not disinfected at source it may be 
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disinfected by boiling or by chemical means for drinking, cleaning teeth and food preparation. 

Appropriate precautions must be taken when concentrated chlorine solutions or powders are 

handled as it can cause burns and damage the eyes. 

The chlorinated phenolic compound, chloroxylenol, is effective against a wide range of Gram-

positive bacteria. It is less effective against staphylococci and Gram-negative bacteria; it is 

often ineffective against Pseudomonas spp. and inactive against spores. 

The aldehyde bactericidal disinfectant, glutaraldehyde, is strongly active against both Gram-

positive and Gram-negative bacteria. It is active against the tuberculosis bacillus, fungi such as 

Candida albicans, and viruses such as HIV and hepa- titisB.A2%w/v aqueous alkaline 

(bufferedtopH8) glutaral solution can be used to sterilize heat-sensitive pre-cleansed instruments 

and other equipments. 

Bleaching Powder* 

Indications; Disinfection of surfaces, equipments, water. 

Dosage form; Powder for Solution-1g chlorine/litre (1000 parts per million; 0.1%). 

Dose; Surface disinfection (minor contamination); apply solutions containing 1000 parts per 

million. Instrument disinfection; soak in solution containing1000parts per million for a minimum 

of 15 min; to avoid corrosion do not soak for more than 30 min; rinse with sterile water. 

Chloroxylenol 

Indications; Antiseptic; disinfection of instruments and surfaces. 

Dosage form; Solutions-5% solution in containers of 50, 100, 200, 500 ml, 1 and 5 litres. 

Dose; Antiseptic (wounds and other skin damage); apply a 1 in 20 dilution of 5% concentrate in 

water.  Disinfection of instruments; use a 1 in 20 dilution of 5% concentrate in alcohol (70%). 

Contraindications; Meningitis; ear infection. 

Precautions; Aqueous solutions should be freshly prepared; appropriate measures required 

preventing contamination during storage or dilution; pregnancy (Appendix 10c); lactation. 

Adverse effects; Skin sensitivity, reported dryness. 
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Glutaraldehyde* 

Indications; Disinfection and sterilization of instruments and surfaces; conditions like warts and 

hyperhidrosis of palms and soles. 

Dosage form; Solutions-1, 2 and 5 Litre. (2% aqueous alkaline (pH 8) solution). 

Dose; Disinfection of clean instruments; Immerse in undiluted solution for 10 to 20 min; upto 

2h may be required for certain instruments (e.g., bronchoscopes with possible mycobacterial 

contamination); rinse with sterile water or alcohol after disinfection. Sterilization of clean 

instruments; Immerse in undiluted solution for up to 10h; rinse with sterile water or alcohol after 

disinfection. 

Contraindications; Damaged skin. 

Precautions; Minimize occupation aexposure by adequate skin protection and measures to avoid 

inhalation of vapour; lung damage; oral and nasal lesions, if swallowed do not induce vomiting. 

Adverse effects; Nausea (occupational exposure); headache; airway obstruction; asthma; 

rhinitis; eye irritation and dermatitis and skin discolouration. 

Potassium Permanganate* (Refer Page No. ---) 

 

13. BASICS OF MEDICAL EMERGENCIES 

The management of following medical emergencies is mentioned below: 

• Anaphylaxis 

• Acute severe asthma 

• Status epilepticus 

• Hypoglycemia 

• Diabetic ketoacidosis 

• Myocardial infarction (ST segment elevation) 

 

Anaphylaxis 

1. R

emove possible trigger (e.g., stop intravenous 
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infusion of any diagnostic or therapeutic agent) 

2. A

ssess circulation, airway, breathing and mentalstate of 

the patient.
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3. Maintain an open airway 

4. Adrenaline 0.01 mg/kg of a 1 in  1000 solution  (1 mg/ml) 

intramuscularly in antero lateral aspect of thigh. May be repeated every 5-15minutes if 

necessary. Most patients require 1or 2 doses. Maximum dose to be administered at one 

time is as follows: 

Infant < 6 months: 50 microgram (0.05 ml) 

Child 6 months - 6 yrs: 120 microgram (0.12 ml) 

Child 6-12 yrs: 250 microgram (0.25 ml) 

Child 12-18 yrs:  500  microgram(0.5  ml); 300microgram(0.3ml) if child is small or 

prepubertal 

Adult: 500 microgram (0.5 ml) 

5. As soon as possible, administer high flow oxygen and start an 

intravenous line for fluid administration. 

6. If antigenic material injected subcutaneously or intramuscularly 

into anextremity: 

a. Prompt application of a tourniquet proximal to 

reactionsite 

b. Removal of insect stinger, ifthere. 

c. Adrenaline 0.1 ml of 1:1000 injection at thesite 

7. If intractablehypotension 

a. Adrenaline 1:10,000 solution at a dose of 2-10 

microgram/ minute intravenously OR adrenaline 1-2.5 

ml of 1:10,000 solution IV over 5-10 minutes; repeat 

every 10-15 min, if necessary 

b. Normal saline 1-2 litres fast; monitor for response  and 

fluid over load 

8. If adrenaline is failing in causing broncho dilation, then 

oxygen inhalation along with nebulized salbutamol 

9. Ancillaryagents: 
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a. Antihistamines 

Pheniramine 25 mg (for adult) IV injection over 1 minute, repeated if required 

Oral 

Adult: As maleate: Syrup: 15-30 mg bid orortid. Tablet: Up to 45 mg tid. Max: 3 mg/kg/day.
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Child: As maleate: 5-10 yr: Half a 45-mg tablet up to tid; >10 yr: Syrup: 15-30 mg bid or tid. Tablet: 

Up to 45 mg tid. Max: 3 mg/kg/day. Elderly: As maleate: Syrup: 15-30 mg bid or tid. Tablet: Up to 

45 mg tid. Max: 3 mg/kg/day. 

or 

Diphenhydramine: 10-50 mg by deep IM or IV inj, up to 100 mg may be used if needed. Max: 400 

mg daily. 

 Child: 5 mg/kg daily in 4 divided dose by deep IM or IV inj. Max: 300 mg daily. 

b. Hydrocortisone by slow IV injection has delayed action 

but should be given to severely affected patients and to prevent recurrence of 

delayed symptoms. 

Child up to 1 year: 25 mg Child 1-5 years: 50 mg 

Child 6-12 years: 100 mg 

Adult: 100-300 mg 100-500 mg 3-4 times/24  hraccording to the severity of the condition and patient 

response.  

Acute severe asthma 

1. High flow humidified oxygen inhalation 100% if 

available 

2. Salbutamol 2.5-5 mg via inhalation of nebulized 

solution or 4 puffsofmetered dose inhaler with spacer every 15-30 min or as 

necessary 

a. Child under 5 years 2.5 mg every 15-30 min or as 

necessary 

b. Child 5-12 years 2.5-5 mg every 15-30 min or as  

necessary 

c. Adult 5 mg every 15-30 min or asnecessary 

3. Inhaled anticholinergic like ipratropium bromide via 

inhalation of nebulized solution 

a. Child under 12 years 250 microgram repeated every 20-30 min for 

the first 2 h, then every 4-6 has necessary 
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b. Adult 500 microgram repeated every20-30 min for the first 2 h, then 

every 4-6 h asnecessary 

4. Systemic corticosteroids: Hydrocortisone (preferably hemisuccinate) 100 

mg (or equivalent dose of another glucocorticoid) i.v stat followed by 100-

200 mg every 6-8hours. tablet is preferred. If oral route not possible then IV 

route is administered. 

5. InhaledCorticosteroid
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a. Budesonide 200 microgram/dose, 2-3 puffs/ 

inhalations viaMDI, 

b. Budesonide as nebulized solution 0.5-1 mg twice daily 

vianebuliser 

or 

c. Fluticasone100 microgram/dose,2-6 puffs/inhalations 

viaMDI 

6. If 

respiratory failure, consultation with anesthesiologist is to be done for 

intubation and mechanical ventilation. 

Status epilepticus 

• Oxygen inhalation, place in lateral position with cushions around thepatient. 

• L

orazepamIVinjection0.1-0.15mg/kgover1-2min, or Diazepam 0.2-0.3 mg/kg over 2 

minutes; repeat if no response after 5 min 

Intravenous access feasible: 

– Intravenous lorazepam (if refrigeration and electric supply), diazepam, ormidazolam 

Intravenous access not feasible: 

– Intramuscular injection can be given: IM Midazolam 

 Intramuscular injection  not  feasible:  

• I

ntranasal/buccal midazolam, rectal diazepam  

• A

dminister second agent If patient does not respond to first line drug: 

Fosphenytoin 20 mg/kg PE (phenytoin equivalent)  IV 150 mg/min 

Or 

Phenytoin 20 mg/kg IV 50mg/min Or 

Valproate 25 mg/kg IV (in patients taking valproate orally) 

If not responding to above then: 
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Fosphenytoin7 - 10 mg/kg PE (phenytoin equivalent) IV 150 mg/min 

Or 

Phenytoin7-10mg/kgIV50mg/min Or 

Valproate25mg/kgIV(in patients taking valproate) If not responding to above then: 

Phenobarbitonesodium20mg/kgIV at50mg/min If not responding to above then: 

Phenobarbitonesodium10mg/kgIVat50mg/min If not responding to above then:
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Consultation with anesthesiologist is to be done, IV anaesthesia with midazolam 0.2mg loading 

dose followed by 0.05mg – 0.2mg/kg/hour or propofol 1-2mg/kg/iv bolus followed by 2-

15mg/kg/hour or thiopentone with or without curarization 

Hypoglycemia 

1. In consciouspatients: 

Glucose & sugar containing beverages by oral route, initial dose 20 g of glucose 

2. In case of unconscious patients: 

i. Dextrose:1-2ml/kgof50%solutioninadults;3-4ml/ 

kgof25%solutioninchildren,followedbyIVinfusion 

guided by plasma glucoselevel 

ii. If IV access not available, glucagon SC or IM injection 

Child body weight under 25 kg 500 microgram Child 

body weight over 25 kg & adult 1 mg 

Iii   Octreotide if recurrent hypoglycemia develops despite dextrose therapy. Dose is 50-100 

micrograms SC; may be repeated after 6 hours. 

Diabetic Ketoacidosis 

1. Replace fluids: 2–3 L of 0.9% saline over first 1–3 h 

(15–20 ml/kg per hour); subsequently, 0.45% saline at 

250–500 ml/h; change to 5% glucose and 0.45% saline 

at 150–250 ml/h when plasma glucosereaches 200mg/dl. 

2. Administershort-actinginsulin:0.1units/kg IVbolus, then 

0.1units/kg per hour by continuous IV infusion; increase 

two- to three fold if no response by 2–4h. Do not 

administer insulin, ift he initial serum potassiumis < 3.3 

meq/L. 

3. Replace K+: 10 meq/h when plasma K+ < 5.0–5.2 

meq/l; administer 40–80meq/hwhenplasmaK+<3.5 

meq/L. Replace bicarbonate or phosphate by 

supplementation ifnecessary. 
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4. Measure capillary glucose every 1–2 h; measure 

electrolytes (especially K+,bicarbonate, phosphate) and 

anion gap every 4 h for first 24 h. 

5. Administer long-acting insulin as soon as patient is 

eating. Allow for overlap in insulin infusion and SC 

insulininjection. 



 

368 

 

Myocardial infarction (ST segment elevation) 

Dual antiplatelet therapy 

 Aspirin dispersible tablets160-325mg initially to be 

chewed 

Aspirin 75 mg (81 mg as per ACC/AHA) to be continued indefinitely. 

Clopidogrel 75 mg to be continued for: 

 minimum 1 year (if received DES or BMS during primary 

PCI) 

 minimum 14 days and upto 1 year (if managed through 

fibrinolytic therapy) 

 minimum 30 days and upto 1 year (if PCI performed after 

fibrinolytic therapy) 

1.  Clopidogrel:600mg(if primary coronary intervention is 

planned) is to be given initially 

300 mg if < 75 years and thrombolysis isplanned 75 mg if > 75 years and thrombolysis isplanned 

Transfer to a PCI-capable hospital if time interval between first medical contact and performance 

of PCI is expected to be below 120 minutes 

2. Glyceryltrinitrate/Nitroglycerine tabletssublingually 

up to 3 doses of 0.5 mg at 5 min interval Not routinely recommended in convalescent phase 

3. Morphine sulphate slow IV injection of 4-8 mg 

(2mg/min), followed by another 2-8 mg if necessary 

Drug of choice for pain relief especially if there is 

pulmonary edema 

4. Oxygeninhalation2-4L/minforfirst6-12h(ifoxygen 

saturation is below90%) 

5. If heart block then atropine 0.5 mg IVinjection or in case 

of bradycardia caused by morphine  

6. Atorvastatin 80 mg within 24 hours; preferably at 
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presentation. 

7. Fibrinolytictherapy(to be started within 30 

minutesifnocontraindicationsandtostart within 30 min 

and primary PCI cannot be performed 

within120minutesoffirstmedicalcontact)suchas: 

Tenecteplase: fibrin specific, less incidence of bleeding, more preferred but streptokinase is cheaper. 

Selection depends upon site of management and patient choice. 

Dose of Tenecteplase: 30 mg for weight 60 kg; 35 mg for 60–69 kg; 40 mg for 70–79 kg; 45 mg for 80–

89 kg; and 50 mg for 90 kg 

o tPA15mg IV bolus followed by 50mg IV infusionin first 

30 min, followed by 35 mg over next 60minor
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o Streptokinase1.5 million units IV infusion over 30-60 

minutes 

8. Antithrombotic treatment like unfractionated heparin 60 U/kg  

(max. 4000 U) IV bolus followed by 12 U/kg (max. 1000 U) per hour IV infusion OR Enoxaparin  30  

mg  IV  followed  by 1  mg/kg  SC  12  hourly OR  

Fondaparinux 2.5mg IV followed by2.5 mg SC onceday (should not be used if PCI is 

planned)timing along with tenecteplase 

Indicated while managing with primary PCI as well as with fibrinolytic therapy.Should be continued 

at least for 48 hrs but preferably for the duration of index hospitalization, for 8 days or until 

revascularization.specifically timing is not mentioned but seems to be started following fibrinolytic 

therapy. 

9. Beta blockers such as metoprolol: 

o Intravenous if refractory hypertension or ongoing 

ischemia without contraindication: Metoprolol5 mg IV injection every 2 to 5 min upto 3 

doses, then 15min afterlastIVdosestartoralregimeni.e.50mgevery6 h for 48 h, followed by 

100 mg every 12 h. Monitor heart rate and blood pressure to adjust dosage. 

o Beta-blockers to be started within first 24 hours unless 

contraindicated. Duration of beta-blockers is not well established. In MI patients without any 

complication, ACC/AHA mentions it for 3 years 

o Oral for all patients without contraindications: 

Metoprolol25-50mgevery6hours;tobestartedin all patients unless contrated within ----hrs 

11. ACE inhibitors  such as   lisinopril, enalapril, Ramipriletc. Tobest artedinall patients within 24 

hours unless contraindicated. Enalaprilby oral route 2.5mg twice a day and gradually increased 

to upto 20mg/day in 2 to 3 divided doses, if necessary 

ACE inhibitors are beneficial in patients of MI with anterior wall infarction and reduced ejection 

fraction (LVEF <40% of the normal). But may be routinely prescribed in all MI patients 

ARBs may be administeredin patients not tolerant to ACE inhibitors 

12. For sedation, diazepam 2.5 - 5 mg orlorazepam 0.5 – 2 mg orally 3 to 4 times daily. 
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13.For constipation, stool softener like dioctylsodium sulfosuccinate 200 mg/day orlaxatives 
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14. CardiovascularDrugs 

 Antianginal Drugs  

 Antiarrhythmic Drugs  

 Antihypertensive Drugs  

 Antithrombotic Drugs  

 Blood Products and Plasma Substitutes  

 Drugs Affecting Coagulation  

 Drugs Used in Heart Failure  

 Lipid Lowering Drugs  
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 14.1 Antianginal Drugs 

The three main types of angina are : 

 Stableangina (angina of effort), where a therosclerosis restricts blood flow 

in the coronary vessels; attacks are usually caused by exertion and relieved 

by rest 

 Unstable angina (acute coronary insufficiency), which is considered to be 

an intermediate stage between stable 

 Angina and myocardial infarction Prinzmetal angina (variant angina), 

caused by coronary vasospasm, in which attacks occur atrest. 

 Management depends on the type of angina and may include drug treatment, coronary artery 

bypass surgery, or percutaneous transluminal coronaryangioplasty. 

 

Stable Angina 

Drugs are used both for the relief of acute pain and for prophylaxis to reduce further attacks; they 

include organic nitrates, beta-adrenoceptor antagonists (beta-blockers) and calcium-channel blockers. 

 

Nitrates 

Organic nitrates have a vasodilating effect; they ares ometimes used alone, especially in elderly patients 

with infrequent symptoms. Tolerance leading to reduced antianginal effect is often seen in patients 

taking prolonged-action nitrate formulations. Evidence suggests that patients should have a ‘nitrate-

free’ interval to prevent the development to tolerance. Adverse effects such as flushing, headache and 

postural hypotension may limit nitrate therapy but tolerance to these effects also soon develops. The 

short-acting sublingual formulation of glyceryl trinitrate is used both for prevention of angina before 

exercise or other stress and for rapid treatment of chest pain. 

 

Beta-Blockers 

Beta-adrenoceptor antagonists (beta-blockers), such as atenolol, block beta-adrenergic receptors in 

the heart and there by decrease heart rate and myocardialcontractility and oxygen consumption, 

particularly during exercise. Beta- blockers are first-line therapy for patients with effort-induced 

chronic stable angina; they improve exercise tolerance, relieve symptoms, reduce these verity and 
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frequency of angina attacks and increase the angina threshold.
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Calcium-Channel Blockers 

A calcium-channel blocker, such as verapamil, is used as an alternative to a beta-blocker to treat 

stable angina. Calcium- channel blockers are used to improve exercise tolerance in patients with 

chronic stable angina due to coronary atherosclerosis or with abnor- mally small coronary arteries 

and limited vasodilator reserve. Calcium-channel blockers can also be used in patients with unstable 

angina with a vasospasticorigin, such as Prinzmetal’ sangina and in patients in whom alterations 

incardiact one may influence the angina threshold. 

 

Unstable Angina 

Unstable angina requires prompt aggressive treatment to prevent progression to myocardial infarction. 

Initial treatment is with acetylsalicylic acid to inhibit platelet aggregation, followed by heparin. 

Nitrates and beta-blockers are given to relieve ischaemia; if beta-blockers are contraindicated, 

verapamil is an alternative, provided left ventricular function is adequate. 

Prinzmetal’s Angina 

Treatment is similar to that for unstable angina, except that a calcium-channel blocker is used 

instead of a beta-blocker. 

Acetylsalicylic Acid* (Refer Page No --, -- and ---) 

Indications; As an antiplatelet agent for prophylaxis of myocardial infarction, stable angina 

pectoris; strokeprohphylaxis. 

 

Atenolol* (Refer Page No …) 

Schedule H 

 

Indications; Angina and myocardial infarction; arrhythmias; hypertension; migraine prophylaxis. 

Dosage form (s); Tablets-12.5, 25, 50, and 100 mg; Injection-ampoule 5 mg/ml (10 ml). 

Dose; Oral: Adult-50 mg once daily, increased if necessary to 50 mg twice daily or 100 mg once 

daily. Angina: 50 mg daily administered alone or with a diuretic, dose can be increased to 100 mg 
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(over 100 mg has no added advantage). May also be administered in combination with amlodipine 

besylate 2.5 or 5 mg. Child-1 to 1.3 mg/kg body weight once daily or divided every 12 h. 

Intravenous injection: 2.5 mg at a rate of 1 mg/min, repeat at 5 min interval to a max. 10 mg. 

Contraindications; Asthma or history of obstructive airways disease (unless no alternative, then 

with extreme caution and under specialist supervision); uncontrolled heart failure, Prinzmetal’s 

angina, marked bradycardia, hypotension, sicksinussyndrome, second-and third-degreeatrio ventricular 

block, cardiogenic shock; metabolic acidosis; severe peripheral arterial disease; 

pheochromocytoma (unless used with alpha blocker). 

Precautions; Avoid abrupt with drawal especially in angina; may precipitate or worsen heart failure; 

acute myocardial infarction, pregnancy (Appendix 10c), thyrotoxicosis, pheochromocytoma; 

lactation (Appendix 10b); first-degree atrioventricular block; liver function deteriorates in portal 

hypertension; reduce dose in renal impairment; diabetes mellitus (small decrease in glucose 

tolerance, maskingof symptoms of hypoglycaemia); history of hypersensitivity (increased reaction to 

allergens, also reduced response to epinephrine (adrenaline); myasthenia gravis; interactions 

(Appendices 9a, 9b, 9c). 

Adverse effects; Gastrointestinal disturbances (nausea, vomiting, diarrhoea, constipation, abdominal 

cramp); fatigue; cold hands and feet; exacerbation of intermittent claudication and Raynaud’s 

phenomenon; bronchospasm; bradycardia, heart failure, conduction disorders, hypotension; sleep 

disturbances, including nightmares; depression, confusion; hypoglycaemia or hyperglycaemia; 

exacerbation ofpsoriasis; rare reports of rashes and dry eyes (oculomucocutaneous syndrome: 

reversible onwithdrawal). 

 

Diltiazem (Refer Page No ----) 

Indications;Anginapectorisduetocoronaryarteryspasm; chronic stable angina; cardiacarrhythmia. 

Dosage forms; Tablets/Tablets (SR)-30,60,90,120, 180 and 240 mg; Capsules- 60,90,120,180 and 

240mg; Injection-5 ml (25 mg/5 ml). 

Dose; Oral: Adult-30 mg 2 to 5 times a day before food and at night (bedtime), increase gradually to 

240 mg in 3 to 4 divided doses daily. Child-Not recommended. Cardiac arrhythmia; Adult-Initially 

250 µg/kg by i.v. bolus over 2 min.
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Contraindications; Severe bradycardia; left ventricular failure with pulmonary congestion; second- 

or third-degree AV block (unless pacemaker fitted); sick sinus syndrome; lactation. 

Precautions; Reduce dose in hepatic and renal impairment; heart failure or significantly impaired left 

ventricular function; bradycardia (avoid if severe); first degree AV block; or prolonged PR interval; 

interactions (Appendix 9c); sinoatrial nodal dysfunction; pregnancy (Appendix10c). 

Adverseeffects; Bradycardia, sino-atrial block, AV block; palpitation; dizziness; hypotension, 

malaise; asthenia; headache; hot flushes; Gastro intestinal disturbances; oedema (not 

ablyofankles); rarely, rashes (includingerythema multiforme and exfoliative dermatitis), 

photosensitivity; hepatitis; gynaecomastia; gum hyperplasia; extra pyramidal symptoms; depression 

reported; gastrointestinal haemorrhage; sinus arrest. 

 

Esmolol* (Refer Page No. ---)  

Glyceryl Trinitrate* 

Schedule H 

 

Indications; Prophylaxis and treatment of angina, myocardial infarction; post-operative 

hypertension; cardiopulmonary edema. 

Dosage form (s); Tablets-0.5,2.6 and 6.4mg; Capsules-2.5 and  6.4  mg;  Injection-5  and  10  ml (5  

mg/ml); Sublingual Tab- 500µg; Spray-0.4mg/puff (200MDI) 

Note: Glyceryl trinitrate Tablets are unstable. These should therefore be dispensed in glass or 

stainless steel containers and closed with a foil-lined cap which contains no wadding. No more than 

100 Tablets should be dispensed at one time and any unused Tablets should be discarded 8 weeks 

after opening the container. 

Dose; Sublingual: Adult -0.5 to 1 mg, repeated as required. Intravenous infusion: 10 to 200 

µg/min. 

 

Contraindications; Hypersensitivity to nitrates; hypotension; hypovolaemia; raised intracranial 

pressure; hypertrophic obstructive cardiomyopathy, aortic stenosis, cardiac tamponade, constrictive 

pericarditis, mitral stenosis; marked anaemia; head trauma; cerebral haemorrhage; angle-closure 
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glaucoma.
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Pecautions; Severe hepatic or renal impairment; hypothyroidism; malnutrition; gastrointestinal 

hypermotility; malabsorption syndrome; hypothermia; recent history of myocardial infarction; 

interactions (Appendices 9b, 9c). 

Adverse effects; Throbbing headache; flushing; dizziness, postural hypotension; tachycardia 

(paradoxical bradycardia alsoreported); abdominal pain; collapse; neurological deficit. 

Storage; Store protected from light and moisture in glass container of not more than 100 Tablets at a 

temperature not exceeding 30° C. The container should be closed by means of screw cap lined with 

aluminium or tin foil. Cotton, wool wadding or other additional packing that absorbs glyceryl 

trinitrate should be avoided. 

 

Isosorbide-5-Mononitrate* 

Schedule H 

 

Indications; Prophylaxis and treatment of angina, congestive heart failure. 

Dosage forms; Tablets-10,  20,  40,  50  and  60 mg; Tablets(SR)-50mg and 60mg; Capsules-

30,40and 60 mg. 

Dose; Oral: 20mg 2 to 3times a day initially, or 40mg twice daily(max. 120 mg daily individual 

dose). 

Contraindications; Hypersensitivity to nitrates; hypotensive conditions and hypovolaemia; 

hypertrophic cardiomyopathy; aortic stenosis; cardiac tamponade; constrictive pericarditis; mitral 

stenosis; marked anaemia; glaucoma; obstructive cardiomyopathy; raised intracranial pressure. 

Precautions; Hypothyroidism; malnutrition; hypothermia; head trauma; cerebral haemorrhage; 

gastrointestinal disease; recent history of myocardial infarction; hypoxaemia or other ventilation and 

perfusion abnormalities; susceptibility to angle-closure glaucoma; metal-containing transdermal 

systems should be removed before cardio version or diathermy; avoid abrupt withdrawal; tolerance; 

severe hepatic impairment; severe renal impairment; pregnancy (Appendix 

10c);lactation(Appendix10b);interactions(Appendix9a). 

Adverse effects; Postural hypotension, tachycardia (but para- doxical bradycardia also reported); 
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throbbing headache; dizziness; less commonly nausea; vomiting; heartburn; flushing; temporary 
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hypoxaemia; rash; application site reactions with transdermal patches; very rarely, angle-closure 

glaucoma; decreased cardiac output; urinary and faecal incontinence. Specific side-effects following 

injection (particularly if given too rapidly) include severe hypotension, diaphoresis, apprehension, 

restlessness, muscle twitching, retrosternal discomfort, palpitation, abdominal pain, syncope; 

prolonged administration has been associated with methaemoglobin aemia. 

Isosorbide Dinitrate* 

Schedule H 

 

Indications; Prophylaxis and treatment of angina; heart failure. 

Dosage form(s); Tablets-(sublingual) 5 and 10 mg; Capsules-(timed release) 20 and 40 mg. 

Dose; Sublingual: Adult-Angina acute attack; 5to10mg, repeated as required. Angina prophylaxis; 

120 mg daily in divided doses. Angina prophylaxis;: 20 to 120mg. 

Contraindications; Hypersensitivity to nitrates; hypotension; hypovolaemia; myocardial 

infarction; hypertrophic obstructive cardiomyopathy, aortic stenosis, cardiac tamponade, 

constrictive pericarditis, mitralstenosis; markedanaemia;headtrauma;cerebralhaemorrhage;angle- 

closure glaucoma. 

Precautions; Severe hepatic or renal impairment; hypothyroidism; malnutrition; hypothermia; 

recent history of myocardial infarction; interactions (Appendices 9a, 9b, 9c, 9d); pregnancy 

(Appendix10c). Patients taking isosorbide dinitrate for the long-term management of angina may 

often develop tolerance to the antianginal effect; this can be avoided by giving the second 

of2dailydoses oflonger-actingoralpresentationsafteran8 h rather than a 12 h interval, thus ensuring a 

nitrate-free interval eac hday. 

Adverse effects; Throbbingheadache;flushing;dizziness, postural hypotension, tachycardia 

(paradoxical bradycardia also reported); palpitation, decreased cardiac output;confusion; 

increased intracranialpressure. 

Metoprolol* 

 

Indications; Supraventricular arrhythmia, angina pectoris, hypertension, myocardial infarction; 

migraine prophylaxis; hyperthyroidism, heart failure.
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Dosage form (s); Tablets-12.5, 25,  50  and 100 mg; Capsules-12.5,  25,  50  and  100  mg; 

Injections-1 mg/ml. 

Dose; Oral: Heart failure; Initiating dose 12.5 to 25 mg once a day, max. dose: 200 mg once a day; 

Hypertensio; initially 100 mg daily, increase if required to 200 mg in 2divided doses (max. 400 mg 

daily). Angina; 50 mg  daily, up  to 300 mg daily in 2 to 3 divided doses, if necessary. Intravenous 

injection: Arrhythmia; upto5mgatarateof1to2mgpermin,repeated after 5 min if necessary (max. dose 

10 to 15 mg). Arrythmia developing during anaesthesia; 2 to 4 mg during induction. 

Contraindications ;Asthma (important: see Bronchospasm below), uncontrolled heart failure, 

Prinzmetal’s angina, marked bradycardia, hypotension, sick sinus syndrome, second or third degree AV 

block, cardiogenic shock, metabolic acidosis, severe peripheral arterial disease; pheochromocytoma 

(apart from specific use with alpha-blockers). 

Beta-blockers, including those considered to  becardio selective, should not be given to patients 

with a history of as thmaorbroncho spasm. However, in rare situationswhere there is no alternative a 

cardio selective beta-blocker is given to these patients with extreme caution and under specialist 

supervision. 

Precautions; Avoid abrupt withdrawal especially in is- chaemic heart disease, first-degree AV 

block, portal hypertension (risk of deterioration in liver function);diabetes; history of obstructive 

airways disease (introducecautiously and monitor lung function); myastheniagravis; symptoms of 

hypoglycaemia and thyrotoxicosis may be masked; history of hypersensitivity: may increase sensitivity 

to allergens and result in more serious hypersensitivity response; also may reduce response to 

adrenaline (epinephrine); reduce dose of oralpropranololin hepaticimpairment(Appendix10a);renal 

impairment (Appendix 10d); lactation (Appendix 10b); pregnancy (Appendix10c). 

Adverse effects; Gastrointestinal disturbances; bradycardia, heart failure, hypotension, conduction 

disorders; peripheral vasoconstriction (including exacerbation of intermittent claudication and 

Raynaud’s phenomenon); bronchospasm; dyspnoea; headache; fatigue; sleep disturbances; paraesthesia; 

dizziness; vertigo; psychosis; sexual dysfunction; purpura; thrombocytopenia; visual disturbances; 

exacerbation of psoriasis; alopecia; rarely, rashes and dry eyes (reversible on withdrawal); on 

infusion venous irritation and thrombophlebitis; agranulocytosis; hyperglycemia; myocardial 

depression. 
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Propranolol* (Refer Page No. ---and---) 

ScheduleH 

Indications; Cardiac arrhythmias; tachycardia; hyper- trophicob structive cardiac myopathy; pheo-

chromocytoma; thrombosis; management of angina; essential and renal hypertension; prophylaxis 

ofmigraine. 

Dosage forms; Tablets-10, 20, 40, 60 and 80 mg plain; 40,60and80mg(SR); Capsules- 

40,60and80mg(SR); Injection-1 ml ampoule (1 mg/ml). 

Dose; Oral: Adult-Hypertension; initially40mgtwiceadayor80mg once a day; increased at weekly 

intervals as required, maintenance 160 to 320 mg in 3 divided doses. Prophylaxis of variceal 

bleeding inportalhyper tension; 40mgtwicedaily, increased to 80 mg twice daily according to heart 

rate(max. 160g  twice daily). Angina; Initially 40 mg 3 times a day, maintenance 120 to 240 mg daily. 

Prophylaxis after myocardial infarction: 40 mg 4timesdailyfor2to3days,then80mgtwicedailybeginning 

5 to 21 days after infarction. 

Contraindications; Asthma (important: see Bronchospasm below); uncontrolled heart failure, 

Prinzmetal’s angina, marked bradycardia, hypotension; sick sinus syndrome, second- or third- 

degree AV block, cardiogenic shock, metabolic acidosis, severe peripheral arterial disease, 

pheochromocytoma (apart from specific use with alpha- blockers); haemorrhage. 

Beta-blockers, including those considered to becardio selective, should not be given to patients 

with a history of asthma or bronchospasm. However, in rare situations where there is no alternative a 

cardio selective beta-blocker is given to these patients with extreme caution and under specialist 

supervision. 

Precautions; Avoid abrupt withdrawal especially in ischaemic heart disease, first-degree AV 

block, portal hypertension (risk of deterioration in liver function), diabetes; history of obstructive 

airways disease (introduce cautiously and monitor lung function);myastheniagravis;symptomsof 

hypoglycaemia and thyrotoxicosis may be masked; history of hypersensitivity- may increase 

sensitivity to allergens and result in more serious hypersensitivity response; also may reduce response 

to adrenaline (epinephrine); reduce dose of oral propranolol in hepatic 

impairment(Appendix10a);renal impairment (Appendix 10d); lactation (Appendix 10b); 

interactions (Appendices 9a, 9b, 9d); pregnancy (Appendix 10c).
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Adverse effects; Gastrointestinal disturbances; bradycardia; heartfailure,hypotension,conductiondisor-

ders;peripheral vasoconstriction (including exacerbation of intermittent claudication and Raynaud’s 

phenomenon); bronchospasm; dyspnoea; headache; fatigue; sleep disturbances; paraesthesia; dizziness; 

vertigo; psychosis; sexual dysfunction; purpura; thrombocytopenia; visual disturbances; 

exacerbation of psoriasis; alopecia; rarely, rashes and dry eyes (reversible  on withdrawal); on 

infusion venous irritation and thrombophlebtis; eosinophilia; hyperglycemia; cardiogenic shock; 

visualhallucinations. 

 

Verapamil* (Refer Page No. ---) 

Schedule H 

 

Indications;Angina, including stable, unstable and Prinzmetal’s angina; arrhythmias; ischaemic 

heart disease; migraine. 

Dosage forms; Tablets- 40, 80, 120 and 240 mg (SR); Injection- 2 ml (5 mg/2 ml). 

Note: Sustained-release (prolonged-release) Tablets are available. Aproposalto include such a 

productinanational list of essential drugs should be supported by adequate documentation 

Dose; Oral: Adult— 80 to 120 mg 3 times daily (120 mg 3 times daily usually required in 

Prinzmetal’s angina). Supraventricular arrhythmias; 40 to 120 mg 3 times daily. Intravenous  

injection: Adult- Supraventricular arrhythmias; 5  to 10 mg  over  2 min (preferably with 

ECGmonitoring). Elderly-Paroxysmal tachyarrhythmias; 5to10mgover3 min,further5mgmaybegiven 

after5 to10minifrequired. 

Contraindications; Hypotension, bradycardia, second- and third-degree atrioventricular block, 

sinoatrial block, sick sinus syndrome; cardiogenic shock; history of heart failure or significantly 

impaired left ventricular function (even if controlled by therapy); atrial flutter or fibrillation 

complicating Wolff–Parkinson–White syndrome; porphyria; platelet dysfunction. 

Precautions;First-degree atrioventricular block; kidney impairment; cirrhosis patients; acute phase 

of myocardial infarction (avoid if bradycardia, hypotension, left ventricular failure); hepatic 

impairment (Appendix 10a); children (specialistadviceonly);lactation(Appendix10b);pregnancy 

(Appendix 10c); interactions (Appendices 9b,9c).
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Adverse effects; Constipation; less commonly nausea, vomiting, flushing, headache, dizziness, 

fatigue, ankle oedema; rarely, allergic reactions (erythema, pruritus, urticaria, angioedema, Stevens–

Johnson syndrome); myalgia; arthralgia, paraesthesia, increased prolactin concentration; 

gynaecomastia and gingival hyperplasia on long-term treatment; with high doses, hypotension, 

heart failure, bradycardia, heart block and asystole (due to negative inotropic effect),impotence; 

hepatotoxicity; hyperprolactinemia; myoclonic dystonia. 

14.2  Antiarrhythmic Drugs 

Treatment of arrhythmias requires precise diagnosis of the type of arrhythmia and 

electrocardiography is essential; underlying causes such as heart failure require appropriate treatment. 

Antiarrhythmic drugs must be used cautiously since most drugs that are effective in treating 

arrhythmias can provoke them in some circumstances; this arrhythmogenic effect is often enhanced 

by hypokalaemia. When antiarrhythmic drugs are used in combination, their cumulative negative 

inotropic effects may be significant, particularly if myocardial function is impaired. 

A trial Fibrillation 

The increased ventricular rate in a trial fibrillation can be controlled with a beta-adrenoceptor 

antagonist (beta-blocker) or verapamil. Digoxin is often effective for controlling the rate at rest; it is 

also appropriate if a trial fibrillation is accompanied by congestive heart failure. Intravenous 

digoxin is occasionally required if the ventricular rate needs rapid control. If adequate control at rest 

or during exercise cannot be achieved readily verapamil may be introduced with digoxin, but it should 

be used with caution if ventricular function is impaired. Anticoagulants areindicated especially in 

valvular or myocardial disease and in the elderly. Warfarin is preferred to acetylsalicylic acid in 

preventingemboli. 

Atrial Flutter 

Digoxin will sometimes slow the ventricular rate at rest. Reversion to sinus rhythm is best achieved 

by direct current electrical shock. Ift hear rhythmiais long-standing,treatment with an anticoagulant 

should be considered before cardio version to prevent emboli. Intravenous verapamil reduces 

ventricular fibrillation during paroxysmal (sudden onset and intermittent) attacks of a trialflutter. An 

initial intravenous dose may be followed by oral treatment; hypotension may occur with high 

doses. It should not be used for tachyarrhythmias where the QRS complex is wideunless a 

supraventricular origin has been established beyond doubt. If the flutter cannot be restored to sinus 
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rhythm, antiarrhythmics such as quinidine can be used. 

Paroxysmal Supraventricular Tachycardia 

In most patients this remits spontaneously or can revert to sinus rhythm by reflex vagal stimulation. 

Adenosine and verapamil are the drugs of choice. 

Ventricular Tachycardia 

Very rapid ventricular fibrillation causes profound circula- tory collapse and must be treated 

immediately with direct current shock. In more stable patients intravenous lidocaine orprocainamide 

may be used. After sinusrhythmis restored, drug therapy to prevent recurrence of ventricular 

tachycardia should be considered; a beta-adrenoceptor antagonist (beta- blocker) or verapamil may be 

effective. 

Torsadesdepointesisaspecialformofventriculartachycardia associated with prolongation of the QT 

interval. Initial treatment with intravenous infusion of magnesium sulphate (usual dose 2g over 10-15 

min, repeated once if necessary) together with temporary pacing is usually effective; alter- natively, 

isoprenaline infusion may be given with extreme caution until pacing can be instituted. 

Bradyarrhythmias 

Sinus bradycardia (less than 60 beats/min) associated with acute myocardial infarction may be treated 

with atropine. Temporary pacing may be required in unresponsive patients. Drugs are of limited value 

for increasing the sinus rate long term in the presence of intrinsic sinus node disease and permanent 

pacing is usuallyrequired. 

Cardiac Arrest 

Incardiacarrest,epinephrine(adrenaline)isgivenbyintravenousinjectioninadoseof1mg(10mlof1in10,000s

olution) as part of the procedure for cardiopulmonaryresuscitation 

Adenosine* 

Schedule H 

 

Indications; Coronaryvasodilator;paroxysmalsupraven- tricular tachycardia; cardiac imaging for 

coronary artery disease; anginapectoris. 

Dosage forms; Tablets-40, 80 and 120 mg (DT); Injection-2 ml ampoule (3 mg/ml).
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Dose; Oral: 40 to 80 mg, 3 to 4 times daily (Max. 480 mg/day). Rapid intravenous injection (into 

central or large peripheral vein): 3 mg every 2 seconds with regular cardiac monitoring, if necessary, 

followed by 6 mg every 1 to 2 min. Increment should not be given if higher level AV block occurs at 

any particular dose. 

Contraindications; Second or third-degree AV block and sick sinus syndrome (unless pacemaker 

fitted), acute myocardial infarction, cardiovascular shock; asthma. 

Precautions; A trial fibrillation or flutter with accessory pathway (conduction down anomalous 

pathway may increase); heart transplant; pregnancy (Appendix 10c). 

Adverse effects; Transient facial flush, chest pain, dyspnoea, bronchospasm, choking sensation, 

nausea, light- headedness; severe bradycardia reported (requiring temporary pacing); ECG may show 

transient rhythm disturbances; edema; constipation. 

Amiodarone* 

ScheduleH 

 

Indications; Severe rhythmic disorder where other therapies cannot be used including 

tachyarrhythmia associated with Wolff– Parkinson–White syndrome, atrial flutter and fibrillation; 

all types of paroxysmal tachycardia. 

Dosage form (s); Tablets-100 and 200 mg; Injection-3 ml ampoule (50 mg/ml). 

Dose; Oral: 200 mg 3 times a day for 1 week, reduced to 200 mg twice 

dailyforfurther1week.Maintenance200mgdailyorreduced to minimum required to controlarrhythmia. 

Intravenous infusion (with central venous catheter): Initially 5 mg/kg body weight over 20 to 120 

min with ECG monitoring, subsequent infusion given if necessary according to response (up to max. 

1.2g in 24h). 

Contraindications; Sinus bradycardia, sino-atrial heart block; unless pacemaker fitted avoid in 

severe conduction disturbances or sinus node disease; thyroid dysfunction; iodine sensitivity; go it 

re;avoid intravenous use in severe respiratory failure, circulatory collapse, severe arterial hypotension, 

avoid bolus injection in congestive heart failure or cardiomyopathy; lactation (Appendix 10b); 

pregnancy (Appendix10c). 
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Precautions; Liver-function and thyroid-function tests required before treatment and then every 6 

months; hypokalaemia (measure serum- potassium concentration before treatment);chestx-ray 

required before treatment; heart failure; elderly; severe bradycardia and conduction disturbances 

in excessive dosage;intravenous use may cause moderate and transient fall in blood pressure 

(circulatory collapse precipitated by rapid administration or overdosage) or severe hepatocellular 

toxicity (monitor transaminases closely); ECG monitoring and resuscitation facilities must be 

available during intravenous use; porphyria; interactions (Appendix 9d). 

Adverse effects; Nausea, vomiting, taste disturbances, raised serum transaminases (may require dose 

reduction or with drawal if accompanied by acute liver disorders),jaundice; bradycardia; pulmonary 

toxicity (including pneumonitis and fibrosis); tremor, sleep disorders; hypothyroidism, 

hyperthyroidism; reversible corneal microdeposits (sometimes with night glare); phototoxicity, 

persistent slate-grey skin  

discolouration; less commonly onset or worsening of arrhythmia, conduction disturbances, 

peripheral neuropathy andmyopathy(usually reversible on withdrawal); very rarely, chronic liver 

disease including cirrhosis, sinus arrest, bronchospasm (in patients with severe respiratory failure), 

ataxia, benign intracranial hypertension, headache,vertigo, epididymoorchitis, impotence, 

haemolytic or aplastic anaemia, thrombocytopenia, rash (including exfoliative dermatitis), 

hypersensitivity including vasculitis, alopecia, impaired vision due to optic neuritis or optic 

neuropathy (including blindness), anaphylaxis on rapid injection, also hypotension, respiratory 

distress syndrome, sweating and hotflushes. 

Atenolol* (Refer Page No. ---) 

Digoxin* (Refer Page No. ---) 

Schedule H 

 

Indications; Supraventricular arrhythmias, particularly a trial fibrillation; heart failure. 

Dosage forms; Tablet-0.25 mg; Injection-2 ml (0.5 mg/2 ml); Elixir-0.05 mg/ml (paediatric use); 

Syrup-1.5 mg/30 ml. 

Dose; Oral: Adult- Atrial fibrillation and heart failure;1 to 1.5 mg in divided doses over 24 h for 

rapid digitalization or  250 µg   1 to 2 times daily if digitalization less urgent; maintenance 62.5 to 

500 µg daily (higher dose may be divided), according to renal function and heart rate response ; usual 
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range 125 to 250 µg daily. Elderly; Lower dose more appropriate. Intravenous infusion: 

Emergency control of atrial fibrillation; over at least 2h: 0.75 to 1 mg. Emergency loading dose for 

heart failure, over at least 2 h:0.75 to 1 mg. 

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

weeks. 

Contraindications; Hypertrophicobstructive cardiomyopathy (unless also atrial fibrillation and 

heart failure); ventricular tachycardia; hypokalaemia; digitalis toxicity; arrhythmias; Wolff–

Parkinson–White syndrome or other accessory pathway, particularly if accompanied by a trial 

fibrillation; intermittent complete heart block; second-degree atrioventricularblock. 

Precautions; Recent myocardial infarction; sick sinus syndrome; severe pulmonary disease; 

thyroid disease; congestive cardiac myopathy; hypercalcaemia; aortic valve disease, heart block, 

cardiac dysrrythmias; elderly (reduce dose); renal impairment (Appendix 10d); avoid hypokalaemia; 

avoid rapid intravenous administration (nausea and risk of arrhythmias); lactation (Appendix 10b); 

interactions (Appendices 9c, 9d); pregnancy (Appendix 10c). 

Adverse effects; Usually associated with excessive dosage and include anorexia, nausea, vomiting, 

diarrhoea, abdominal pain; visual disturbances, headache, fatigue, drowsiness, confusion, delirium, 

hallucinations, depression; arrhythmias, heart block; rarely, rash, intestinal ischaemia; gynaecomastia 

on long-term use; thrombocytopenia reported; sinus bradycardia; apathy; psychosis; malaise. 

 

Diltiazem(ReferPageNo.---)  

Esmolol* (Refer Page No. ---)      

Indications; Supraventricular arrhythmias (short-term treatment); a trial fibrillation; flutter; 

tachycardia and hypertension in pre- operative period. 

Dosage form; Injection-10 ml (100 and 250 mg). 

Dose; Intravenous infusion: Usually with a range of 50 to 200 µg/kg body weight/min  under strict 

professional supervision of cardiologist. 

Contraindications; Asthma (important: see Bronchospasm below), uncontrolled heart failure, 

Prinzmetal’s angina, marked bradycardia, hypotension, sick sinus syndrome, second- or third- 

degree AV block, cardiogenic shock, metabolic acidosis, severe peripheral arterial disease; 

pheochromocytoma (apart from specific use with alpha- blockers).
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The Cardio vascular Society of Medicine has advised that beta- blockers, including those considered to 

be cardioselective, should not be given to patients with a history of asthma or bronchospasm. 

However, in rare situations where there is no alternative a cardioselective beta-blocker is given to 

these patients with extreme caution and under specialistsupervision. 

Precautions; Avoid abrupt withdrawal especially in ischaemic heart disease, first-degree AV 

block, portal hypertension (risk of deterioration in liver function); diabetes; history of obstructive 

airways disease (introduce cautiously and monitor lung function); my astheniagravis;symptomsof 

hypoglycaemia and thyrotoxicosis may be masked; history of hypersensitivity- may increase 

sensitivity to allergens and result in more serious hypersensitivity response, also may reduce 

response to adrenaline (epinephrine); reduce dose of oral propranolol in hepatic impairment 

(Appendix10a); renal impairment (Appendix 10d); lactation (Appendix 10b); pregnancy (Appendix 

10c); interactions (Appendix9c). 

Adverse effects; Gastrointestinal disturbances; bradycardia, heart failure, hypotension, conduction 

disorders, peripheral vasoconstriction (including exacerbation of intermittent claudication and 

Raynaud’s phenomenon); bronchospasm, dyspnoea; headache, fatigue, sleep disturbances, 

paraesthesia, dizziness, vertigo, psychoses; sexual dysfunction; purpura, thrombocytopenia; visual 

disturbances; exacerbation of psoriasis, alopecia; rarely, rashes and dry eyes (reversible on 

withdrawal); on infusion venous irritation and thrombophlebitis; asthenia. 

 

Isoprenaline 

Schedule H 

 

Indications; Severe bradycardia, unresponsive to atropine; short-term emergency treatment of heart 

lock; ventricular arrhythmias secondary to atrioventricular nodal block. 

Dosage forms; Tablet -20mg; Injection-1ml ampoule (2mg/ml). 

Dose; Slow intravenous injection: 2 mg/ml injection under strict professional supervision of 

cardiologist. 

Contraindications; Angina pectoris; tachycardia. 

Precautions; Ischaemicheart disease, diabetes mellitusor hyperthyroidism; pregnancy (Appendix11c).
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Adverse effects; Arrhythmias, hypotension, sweating, tremor, headache, palpitations, tachycardia, 

nervousness, excitability, insomnia. 

 

Lidocaine (Lignocaine)* (Refer Page No. ---and---) 

Indications; Ventricular arrhythmias (especially after myocardial infarction); local anaesthesia. 

Dosage forms; Injections-vial 30 ml (1, 2% w/v), 50 ml (21.3 mg/ml); 2%/50 ml; ampoule 5%/2 ml. 

Jelly-2% w/v Ointment-5% w/v 

Dose; Adult— Ventricular arrhythmias; loading dose of 50to100mg 

(or1to1.5mg/kg)atarateof25to50mg/min by intravenous injection, followed immediately by intravenous 

infusionof1to4mg/min,with ECG monitoring of all patients (reduce infusion dose if required for longer 

than 24h). 

Note:Following intravenous sinjection,lidocainehasashort duration of action (of 15 to 20 min). If it 

cannot be given by intravenous infusion immediately, the initial intravenous injection of 50 to 100 

mg can be repeated if necessary once or twice at intervals of not less than 10min. 

Contraindications; Sino-atrial disorder; any grade of atrioventricular block or any other type of 

conduction disturbances, severe myocardial depression, acute porphyria or hypovolaemia, 

bradycardia, cardiac decompensation. 

Precautions; Lower dosage in congestive heart failure, bradycardia, ECG monitoring must 

duringtherapy, pediatrics; hypotension; renal impairment; porphyria; debilitated patients; hepatic 

impairment(Appendix10a);marked hypoxia;severe respiratory depression; following cardiac surgery 

and in elderly; lactation (Appendix 10b); interactions (Appendix 9c); pregnancy (Appendix10c). 

Adverse effects; Dizziness; paraesthesia; drowsiness, confusion; apnoea, respiratory depression; 

coma; seizures and convulsions; hypotension, arrhythmias, heart block; cardio vascular collapse 

and bradycardia (mayleadtocardiac arrest);nystagmu soften a nearly sign of lidocaine over dosage; 

blurred vision, disorientation. 
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Lignocaine Hydrochloride + Adrenaline* 

Schedule H 

 

Indications; For infiltration and nerve block(peripheral) anaesthesia. 

Dosage form; Lignocaine 2 % injection with Adrenaline. 

Dose; Lignocaine dose should be kept below 500 mg (maximum dose 7mg/kg). 

Contraindications; Hypersensitivity, infiltration into tissues with end arterial supply like fingers,toes, 

ears and penis. 

Precautions; Epilepsy, congestive heart failure or severe heart block, diabetes mellitus, closed angle 

glaucoma, impaired liver function (if site of administration is likely to result in high blood levels), 

severe renal dysfunction. Local anaestheticeffectmaybereducedifinjectedintoaninflamed or infected 

area. Cerebrovascular insufficiency, hyperthyroidism.neonates, elderly, patients in poor general 

condition, acutely ill patients. It should be administered in 

settingswhereemergencyfacilitiesareavailable,interactions (Appendix9c) 

Adverse effects; Mostcommon side effects of lignocaine are neurological. 

Overdose of lignocaine may lead to hypotension, respiratory 

&cardiacarrhythmiasandcardiovascularcollapse.Increased pain at the site ofinjection. 

Lidocaine + Prilocaine 

Indications; Topical anesthetic for intact skin to be used before IV cannulation. 

For local application to penis before sexual intercourse in patients with premature ejaculation. 

Dosage form (s); Lignocaine Prilocaine 

Gel: 2.5%w/w; 2.5 %w/w; 

Cream: 5%w/w 5 %w/w 

eutectic mixture; 

Spray: 7.5 mgperactuation 2.5 mg per actuation 

Dose; Tobeappliedonehourbeforeintravenouscannulation  

Contraindications; Patients with hypersensitivity to the amide-type local anaesthetics or any of the 

ingredientsof formulation. Not to be applied on open wounds. 

Precautions; interactions (Appendix 9c).
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Adverseeffects; AdverseeffectsofPrilocainearelessthan Lidocaine. 

Procainamide * 

Indications; Severe ventricular arrhythmias, especially those resistant to lidocaine or those 

appearing after myocardialinfarction;atrialtachycardia,atrialfibrillation; maintenance of sinus rhythm 

after cardioversion of atrial fibrillation. 

Dosage forms; Tablet-250 mg; Injection-10 ml ampoule/vial (100 mg/ml). 

Dose; Oral: Adult-Ventricular arrhythmias; up to 50 mg/kg daily in divided doses every 3 to 6 h, 

preferably controlled by monitoringplasma-procainamideconcentration(therapeutic concentration 

usually within range of 3 to 10µg/ml). Atrial arrhythmias; higher doses may be required. Slow 

intravenous injection: Ventricular arrhythmias; 100 mg at a rate not exceeding 50 mg/min, with 

ECG monitoring; may be repeated at 5 min intervals until arrhythmias controlled (max 1g). 

Intravenous infusion: 0.2 to 1g i.v.; 0.5 to 1g i.m., until oral therapy is possible. Ventricular 

arrhythmias: 500 to 600 mg over 25 to 30 min withECGmonitoring,reducedtomaintenancedoseof2to6 

mg/min;iffurthertreatmentbymouth required,allowinterval of 3 to 4 h after infusion. 

Contraindications;Asymptomatic ventricular premature contractions; torsades de pointes; systemic 

lupus erythematosus; heart block, heart failure, hypotension; lactation; children; myasthenia gravis. 

Precautions; Elderly, renal and hepatic impairment (Appendix 10a and 10d), asthma, myasthenia 

gravis; blood dyscrasias; heart failure, cardiomy- opathy; cytopenia; digitalis intoxication; electrolyte 

imbalance; monitor blood count and ECG; pregnancy (Appendix 10c); lactation (Appendix 10b); use 

only under specialist supervision; interactions (Appendix 9d). 

Adverse effects; Nausea, vomiting, diarrhoea, anorexia, rashes, pruritus, urticaria, flushing, fever, 

myocardial depression,heartfailure,angioedema,depression,dizziness, psychosis; blood disorders 

include leukopenia, haemolytic anaemia and agranulocytosis after prolonged treatment; lupus 

erythematosus-like syndrome; high plasma procainamide concentration may impair cardiac 

conduction; hypotension, heart block;hallucinations. 

Quinidine 

Schedule H 

Indications; Suppressionofsupraventriculararrhythmias and ventricular arrhythmias; maintenance of 

sinus rhythm after cardio version of a trialfibrillation.
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Dosage form; Tabelts-100 and 200 mg. 

Dose; Oral: Initial test dose of 200 mg to detect hypersensitivity to quinidine. Adult — 

Arrhythmias; 200 to 400 mg 3 to 4 times daily; 

increasedifnecessaryinsupraventriculartachycardiato600 mg every 2 to 4 h (max. 3 to 4g daily); 

frequent ECG monitoringrequired. 

Contraindications; Complete heart block; myasthenia gravis; history of embolism. 

Precautions; Partial heart block, extreme care in 

uncompensatedheartfailure,myocarditis,severemyocardial damage; myasthenia gravis; acute 

infections or fever (symptomsmaymaskhypersensitivityreactiontoquinidine); lactation (Appendix 

10b); pregnancy (Appendix10c). 

Adverse effects; Hypersensitivity reactions, nausea, vomiting, diarrhoea, rashes, anaphylaxis, 

purpura, pruritus, urticaria, fever, thrombocytopenia, agranulocytosis after prolonged treatment, 

psychosis, angioedema, hepatotoxicity, respiratory difficulties; cardiac effects include myocardial 

depression, heart failure, ventricular arrhythmias and hypotension; cinchonism including tinnitus, 

impaired hearing, vertigo, headache, visual disturbances, abdominal pain and confusion; lupus 

erythematosus-like syndrome. 

Verapamil* (Refer Page No. ---) 

14.3 AntihypertensiveDrugs 

Management of Hypertension: 

Hypertension is the most common condition seen in primary care and leads to myocardial infarction, 

stroke, renal failure, and death if not detected early and treated appropriately. 

Recommendations for treatment of hypertension according to JNC-8: 

 In the general population aged  60 years, initiate pharmacologic 

treatment at BP  150/90 and treat toa goal of <150/90 

 In the general population <60 years, initiate pharmacologic treatment 

at BP  140/90 and treat toa goal of <140/90 

 Inthepopulationagede”18yearswithchronickidney disease (CKD) and 

diabetes, initiate pharmacologic treatment at  140/90 and treat to a goal of<140/90
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 In the general nonblack population, including those 

withdiabetes,initialantihypertensivetreatmentshould include a thiazide-type diuretic, calcium 

channel blocker (CCB), angiotensin-converting enzyme inhibitor (ACEI), or angiotensin 

receptor blocker (ARB). 

 In the general black population, including those with diabetes, initial 

antihypertensive treatment should include a thiazide-type diuretic orCCB. 

 In the population aged 18 years with CKD,  initial(or add-on) antihypertensive treatment 

should include an ACEI or ARB to improve kidney outcomes. This 

appliestoallCKDpatientswithhypertensionregardless of race or diabetesstatus. 

 Themainobjectiveofhypertensiontreatmentistoattain 

andmaintaingoalBP.IfgoalBPisnotreachedwithin a month of treatment, increase the dose of the 

initial drug or add a second drug from one of the classes in 

recommendation.IfgoalBPcannotbereachedwith2 

drugs,addandtitrateathirddrugfromthelistprovided. DonotuseanACEI 

andanARBtogetherinthesame patient. If goal BP cannot be reached using only the 

drugsinrecommendationbecauseofacontraindication or 

theneedtousemorethan3drugs,antihypertensive drugs from other classes can beused. 

Hydrochlorthiazide, chlorthalidone, indapamide and bendrflumethiazide 

are the commonly used thiazide-type diuretics. The fall in BP develops 

gradually over 2-4 weeks. They are more effective in the elderly and 

maximum antihypertensive efficacy is seen at doses  equivalentto 25 mg 

hydrochlorthiazide/day. Thiazides areinexpensive and, when used in 

combination, can enhance the effectiveness of other classes of 

antihypertensivedrugs. 

Atenolol and metoprolol are the commonly used -blockers. 

Theyaremildantihypertensives anddonotsignificantlylower BP in 

normotensives. Used alone they lower BP in 30-40% patients-

mostlymildtomoderatecases.Inthelargemajority of the rest, they can be 

usefully combined with other drugs. The hypotensive response to -

blockers develops over 1-3 weeks and is wellsustained. 
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CalciumchannelblockerslowerBPbydecreasingperipheral resistance without 

compromising cardiac output. The onset 

ofantihypertensiveactionisquick.MonotherapywithCCBs is effective in 

~50% of cases. Short-acting formulations of nifedipine should be avoided 

as they may evoke reflex tachycardia and cause large variations in 

bloodpressure. 

Angiotensin-converting enzyme inhibitors (ACE inhibitors) such as enalapril 

are effective and well tolerated by most patients. They are the most 

appropriate antihypertensives in patients with 
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diabetes, nephropathy, left ventricular hypertrophy, congestive heart failure, angina and post-MI 

cases.Monotherapyiseffectivein~50%ofthecases;addition of a -blocker or diuretic extends efficacy to 

~90%. Dry persistent cough is the most common side-effect requiring discontinuation of 

ACEinhibitors. 

Losartan, Eprosartan, Candesartan, valsartan and irbesartan are the commonly 

usedangiotensinreceptorblockers.Unlike CEinhibitors,ARBsareremarkablyfreeofside-effectsand do 

not increase kinin levels so ACE inhibitor related dry- cough is notencountered. 

Hypertensive Emergencies 

Insituationswhereimmediatereductionofbloodpressureis essential and treatment by mouth 

isnotpossible,intravenous infusion of Sodium nitroprusside is effective. Over-rapid reduction in blood 

pressure is hazardous and can lead to reduced organ perfusion and cerebralinfarction. 

Hypertension inPregnancy 

This is defined as a sustained diastolic blood  pressure of 90mmHg ormore. 

Drugtherapyforchronichypertensionduring pregnancy remains controversial. If diastolic blood pressure is 

greater than 95 mmHg, methyldopa is the safest drug. Beta- blockers should be used with caution in 

early pregnancy, since they may retard fetal growth; they are effective and safe in the third trimester. 

ACE inhibitors are contraindicated in pregnancy since they may damage fetal and neonatal blood 

pressurecontrolandrenalfunction.Womenwhoaretakingthese drugs and become pregnant should have their 

antihypertensive therapy changedimmediately. 

Pre-eclampsia and eclampsia: If pre-eclampsia or severe hypertension occurs beyond the 36th week 

of pregnancy, delivery is the treatment of choice. For acute severe hypertension in preeclampsia or 

eclampsia, intravenous hydralazinecanbeused.Magnesiumsulphateisthetreatment of choice to prevent 

eclamptic convulsions in eclampsia and severepre-eclampsia. 

Amlodipine* 

Schedule H 

Indications; Angina, hypertension, coronary artery disease. 

Dosage form; Tablets-1.25, 2.5, 5, 7.5, 10 and 20 mg. 

Dose; Oral: Angina; Adult—Initially 5 mg once daily, increased if necessary; max. 10 mg once 

daily.Hypertension; Adult- Initially 5 mg once daily, increased if necessary; max. 10 mg once daily. 
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Elderly-Initial dose: 2.5 mg once daily. 

Contraindications; Significant aortic stenosis, sinoatrial node disease, hypersensitivity to 

dihydropyridines, cardiogenic shock, unstable angina; interactions (Appendix 9d). 

Precautions;Hypotension, myocardial infarction, impaired renal function sick sinus syndrome, severe 

ventricular dysfunction, hypertrophic cardiomyopathy, severe aortic stenosis, elderly, children, 

pregnancy (Appendix 10c); lactation (Appendix 10b); hepatic impairment (Appendix 10a). 

Adverse effects; Arrhythmias, postural hypotension; dizziness, ankle edema, hypoesthesia, 

flatulence, dizziness, blurred vision, facial flushing, dyspnoea, asthenia, muscle 

cramps,conductionsystemdelay,abdominalpain,headache; sleep disturbances,fatigue. 

Atenolol*  

(Refer Page No. ---) Clonidine (Refer Page No. ---and---) 

  

Schedule H 

 

Indications; Hypertension of all grades except pheochro- mocytoma, glaucoma and migraine. 

Dosage form; Tablets-100 and 150 µg. 

Dose; Oral: Adult- 75 to 225 µg/day in 2 divided doses, increase gradually every 2 weeks. Child-

Not recommended. 

Contraindications; Hypersensitivity; sinoarterial node disease, atrioventricular node disease. 

Precautions; Depressive illness; concurrent antihypertensive therapy, cerebrovascular disease; 

porphyria; interactions (Appendices 9a, 9c); pregnancy (Appendix 10c). 

Adverse effects; Dry mouth; sedation; dizziness; nausea; nocturnal restlessness; occasionally rashes; 

cardiac arrhythmias; systemic lupus erythmatosus; anxiety; constipation; abdominal pain; 

hallucination; impotence and depression. 

Enalapril* (Refer Page No. --) 

Schedule H 

 

Indications;Heartfailure(withadiuretic);preventionof symptomatic heart failure and prevention of 

coronary ischaemiceventsinpatientswithleftventriculardysfunction; hypertension; renalhypertension.
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Dosage form; Tablets-2.5, 5 and 10 mg; Injection-1 ml ampoule (1.25 mg/ml). 

Dose; Oral: Adult-Hypertension: initially 5 mg once daily; if used in addition to diuretic. Heart 

failure, asymptomatic left ventricular dysfunction: initially2.5mg dailyunderclosemedical 

supervision;usual maintenance dose 20 mg daily in 1 to 2 divideddoses. Elderly- Renal impairment: 

initially 2.5 mg daily. Usual maintenance dose 10 to 20 mg once daily; In severe hypertension may 

be increased to max. 40 mg once daily. 

Contraindications; Hypersensitivity to ACE inhibitors (including angioedema), renovascular disease, 

aortic stenosis; pregnancy (Appendix 10c). 

Precautions; Use with diuretics; hypotension with first doses; especially in patients on diuretics; on a 

low-Sodium diet;ondialysis;ifdehydrated;orwithheartfailure;peripheral vascular disease or generalized 

atherosclerosis (risk of clinically silent renovascular disease); use with great carein 

severeorsymptomaticaorticstenosis;monitorrenalfunction before and during treatment; renal 

impairment (reduce dose; see also Appendix 10d); liver impairment (Appendix 10a); 

possiblyincreasedriskofagranulocytosisincollagenvascular disease; history of idiopathic or hereditary 

angioedema (usewithcareoravoid);lactation(Appendix10b);interactions (Appendix 9a, 9b, 9c); 

hypervolemia; patients with immunosuppression;hyperkalemia. 

Risk of very rapid fall in blood pressure in volume-depleted patients; 

treatmentshouldthereforebeinitiatedwithverylow doses. High-dose diuretic therapy (furosemide dose 

greater than 80 mg) should be discontinued, or dose significantly reduced, at least 24 h before starting 

enalapril (may not be possible in heart failure-risk of pulmonary oedema). If high-dose diuretic 

cannot be stopped, medical supervision advised for at least 2 h after administration or until blood 

pressurestable. Avoid enalapril during dialysis with high-flux polyacrilonitrile membranesandduringlow-

densitylipoproteinapheresiswith dextran sulphate ; also withhold before desensitization with wasp or 

beevenom. 

Adverse effects; Dizziness; headache; less commonly nausea; diarrhoea; hypotension (severe in rare 

cases); dry cough; fatigue; asthenia; muscle cramps; rash and renal impairment; rarely, vomiting; 

dyspepsia; abdominal pain; constipation; glossitis; stomatitis; ileus; anorexia; pancreatitis; liver 

damage; chest pain; palpitations; arrhythmias; angioedema; bronchospasm; rhinorrhoea; sore 

throat; pulmonary infiltrates; paraesthesia; vertigo; nervousness; depression; confusion; drowsiness 

or insomnia; pruritus; urticaria; alopecia; sweating; flushing; impotence; Stevens– Johnson syndrome; 
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toxic epidermal necrolysis; exfoliative dermatitis; pemphigus; taste disturbance; tinnitus; blurred 

vision; electrolyte disturbances and hypersensitivity- like reactions (including fever; myalgia; 

arthralgia; eosinophilia and photosensitivity) reported; azotemia; acute renal failure; taste 

disturbances. 

Hydralazine 

Indications; Incombinationtherapyinmoderatetosevere hypertension, hypertensive crisis; 

hypertension associated with pregnancy (including pre-eclampsia or eclampsia); heart failure. 

Dosage forms; Tablet-25 mg; Injection-20 mg/ml. 

Dose; Oral: Adult- Hypertension; 25 mg twice daily, increased if necessary to max. 50 mg twice 

daily.Slow intravenous injection: Adult- Hypertensivecrisis(includingduringpregnancy):5 to 10 mg 

diluted with 10 ml Sodium Chloride 0.9%; if necessary may be repeated after 20 to 30min.  

Intravenous infusion: Adult- Hypertensivecrisis(includingduringpregnancy:initially 200 to 300 µg/min; 

maintenance usually 50 to 150µg/min. 

Contraindications; Idiopathic systemic lupus erythematosus; severe tachycardia, high output 

heartfailure, myocardial insufficiency due to mechanical obstruction; cor pulmonale; dissecting aortic 

aneurysm; porphyria; angina; mitral valvular heart disease; rheumaticdisease. 

Precautions; Hepatic impairment (Appendix 10a); renal impairment (Appendix 10d); coronary 

artery disease (may provoke angina, avoid after myocardial infarction until stabilized); 

cerebrovascular disease; check acetylator status before increasing 

doseabove100mgdaily;testforantinuclear factor and for proteinuria every 6 months; coronary artery 

disease; alcohol intake; lactation (Appendix 10b); occasionally over-rapid blood 

pressurereductionevenwithlowparenteral doses; interactions (Appendices 9b, 9c); pregnancy 

(Appendix 10c). 

Adverse effects; Tachycardia, palpitations, postural hypotension; fluid retention; gastrointestinal 

disturbances including anorexia; nausea; vomiting; diarrhoea; rarely, constipation; dizziness; 

flushing; headache; abnormal liver function; jaundice; systemic lupus erythematosus-like 

syndrome; particularly in women and slow acetylators; nasal congestion; agitation; anxiety; 

polyneuritis; peripheral neuritis; rash; fever; paraesthesia; arthralgia; myalgia; increased 

lacrimation; dyspnoea; raised plasma creatinine; proteinuria; haematuria; blood disorders including 

haemolytic anaemia; leukopenia; thrombocytopenia; peripheral neuritis. 
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Hydrochlorothiazide* (Refer Page No. ---and--) 

 

Indications; Aloneinmildhypertensionandincombination with other drugs in moderate to severe 

hypertension; heart failure; oedema; diabetesinsipidus. 

Dosage form; Tablets 12.5, 25 and 50 mg. 

Dose; Oral: Adult- Hypertension: 12.5 to 25 mg daily. Heart failure; 

initially25mgdailyonwakingup,increasingto50mgdaily ifnecessary. Elderly- 

Initially12.5mgdailyforhypertensionaswellas heartfailure. 

Contraindications; Severe renal or severe hepatic impairment; hyponatraemia; hypercalcaemia; 

refractory hypokalaemia; symptomatic hyperuricaemia; Addison’s disease; gout; diabetes mellitus; 

persisting hypercalcaemia; anuria; sulphonamide allergy. 

Precautions; Renal and hepatic impairment (Appendix 10a and 10d); lactation (Appendix 10b); 

elderly (reduce dose); may cause hypokalaemia; may aggravate diabetes mellitus and gout; may 

exacerbate systemic lupus erythematosus; porphyria; severe heart failure; edema; hyperlipidemia; 

interactions (Appendices 9a, 9b, 9c); pregnancy (Appendix 10c). 

Adverse effects; Fluid and electrolyte imbalance leading to dry mouth; thirst; gastrointestinal 

disturbances (including nausea; vomiting); weakness; lethargy; drowsiness;seizures; headache; 

muscle pains or cramps; hypotension (including postural hypotension); arrhythmias; 

hypokalaemia;oliguria; hypomagnesaemia; hyponatraemia; hypochloraemic alkalosis; hypercalcaemia; 

hyperglycaemia; hyperuricaemia; gout; rash; photosensitivity; altered plasma lipid concentration; 

rarely, impotence (reversible); blood disorders (including neutropenia; thrombocytopenia); 

pancreatitis; intrahepatic cholestasis; acute renal failure; hypersensitivity reactions (pneumonitis; 

pulmonary oedema; severe skin reactions); increased heart rate and ventricular ectopicactivity. 

Losartan*ScheduleH 

 

Indications; Congestive heart failure, hypertension (myocardial infarction alongwith 

strokeincludingreduction of stroke risk in hypertension) with left ventricular hypertrophy, diabetic 

nephropathy in type II diabetes. 

Dosage form; Tablets-25, 50 and 100 mg. 

Dose; Hypertension and diabetic nephropathy; Adult-50 mg once daily, increased to 100 mg daily 

as single dose or in 2 divided doses, if needed. Child;  6 years: initially 700 µg/kg, increased to a 
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max. of 50 mg once daily, if needed. Elderly-over 75 years: initially 25 mg daily. Maintenance dose 

25 to 100 mg orally in 1 to 2 divided doses. 

Contraindications;Hyperaldosteronism, hypersensitivity, pregnancy (Appendix 11c), lactation, not 

recommended in children <6years of age or GFR <30 ml/min/1.73msq. 

Precautions;Pre-existing heart, liver or kidney diseases, diabetes, lactation, volume depleted 

patients, renal artery stenosis, monitor serum potassium concentration, elderly, interactions 

(Appendix 9a). 

Adverse effects; Abdominalpain,edema,palpitation,back pain, dizziness, sinusitis, upper respiratory 

tract infection, rash,gastrointestinaldisturbances,transientelevationofliver enzymes, impaired renal 

function, taste disturbances, hyperkalaemia, arthralgia, thrombocytopenia,vasculitis. 

 

Methyldopa* 

Indications;Hypertension in pregnancy. 

 

Dosage form; Tablet-250 mg. 

Dose; Oral: Adult- Hypertension  in  pregnancy:  initially 250  mg 2to3 times daily; 

ifnecessary,graduallyincreasedatintervals of 2 or more days (max. 3gdaily). 

Contraindications; Depression; active liver disease; hypersensitivity; therapy with MAO 

inhibitors; pheochromocytoma; porphyria. 

Precautions; History ofhepaticimpairment(Appendix10a); renal impairment (Appendix 10d); blood 

counts and liver- function tests advised; history of depression; positive direct Coomb’s test in up to 

20% of patients (affects blood cross- matching); interference with laboratory tests; lactation; 

pregnancy(Appendix10c); interactions (Appendices 9b, 9c).  May impair ability to perform skilled 

tasks; e.g., operating machinery; driving. 

Adverse effects; Tend to be transient and reversible including sedation; dizziness; 

lightheadedness; postural hypotension; weakness; fatigue; headache; fluid retention and oedema; 

sexual dysfunction; impaired concentration and memory; depression; mild psychosis; disturbed 

sleep and nightmares; drug fever; influenza-like syndrome; nausea; vomiting; constipation; 

diarrhoea; dry mouth; stomatit is; sialadenitis; liver function impairment; hepatitis; jaundice; 

rarely, fatal hepatic necrosis; bone- marrow depression; haemolytic anaemia; leukopenia; 
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thrombocytopenia; eosinophilia; parkinsonism; rash (including toxic epidermal necrolysis); nasal 

congestion; black or sore tongue; bradycardia; exacerbation of angina; myalgia; arthralgia; 

paraesthesia; Bellpalsy; pancreatitis; hypersensitivity reactions including lupus erythematosus- 

like syndrome; myocarditis; pericarditis; gynaecomastia; hyperprolactinaemia; amenorrhoea; 

urine darkens on standing. 

Nifedipine* 

Schedule H 

 

Indications; Hypertension; angina prophylaxis; heart failure; Raynaud’s phenomenon. 

Dosage forms; Tablets-5, 10, 20 and 30 mg plain and SR; Capsules-5, 10, 20 and 30 mg. 

Dose; Oral: Adult-Hypertension (as sustained-release Tablets); usual range 20 to 100 mg daily in 1 

to 2 divided doses. 

Contraindications; Cardiogenic shock, advanced aortic stenosis, within 1 month of myocardial 

infarction, unstable or acute attacks of angina, porphyria; hypersensitivity. 

Precautions; Stopifischaemicpainoccurs orexistingpain worsens shortly afters tarting 

treatment;poorcardiacreserve; heart failure or sig- nificantly impaired left ventricular function; 

monitor drug response in cirrhosis patients; blood pressure 

monitoring; calcium channel blockers; reduce dose inhepaticimpairment;diabetes 

mellitus;mayinhibitlabour; lactation (Appendix 10b); pregnancy (Appendix 10c); interactions 

(Appendices 9b,9c). 

Adverse effects; Headache; flushing; dizziness; lethargy; tachycardia; palpitations; gravitational 

oedema (only partly responsive to diuretics); rash (erythema multiforme reported); pruritus; urticaria; 

nausea; constipation or diarrhoea; increased frequency of micturition; eye pain; visual disturbances; 

gum hyperplasia; paraesthesia; myalgia; tremor; impotence; gynaecomastia; depression; 

telangiectasis; cholestasis; jaundice;exacerbatedangina;cardiovascularcollapse;ankle swelling; 

gastrointestinal upset; reversible gingival hyperplasia. 
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Propranolol* (Refer Page No. ---and----)  

Ramipril 

Schedule H 

Indications; Reduction in risk of myocardial infarction, stroke and death from cardiovascular 

causes;hypertension; heart failure post myocardialinfarction. 

Dosage forms; Tablets and Capsules- 1.25, 2.5, 5 and 10 mg. 

Dose; Reduction in risk of myocardial infarction, stroke, anddeath 

fromcardiovascularcauses:Initialdoseof2.5mg, once adayfor 1week,5mg, onceadayforthenext3weeks, 

and then increased as tolerated, to a maintenance dose of  10 mg once aday. 

Hypertension: The recommended initial dose for patients not receiving a diuretic is 2.5 mg once a 

day. The usual maintenance dosage range is 2.5 to 20 mg per day administered as a single dose 

or in 2 equally divided doses. 

Heart failure post myocardial infarction: Initial dose is 2.5 mg twice daily, after 1 week at the 

starting dose titrate to ( iftolerated)towardatargetdoseof5mgtwicedaily,withdosage increases being 

about 3 weeksapart. 

Contraindications; Hypersensitivity to ramipril or any other ACE inhibitor, 

bilateralrenalarterystenosisorasingle kidney with unilateral renal arterystenosis. 

 

Precautions; Impaired renal function, impaired liver function, diabetes mellitus (increased risk of 

hyperkalemia), patients undergoing surgery, history of angioedema; symptomatic hypotension is 

most likely to occur in patients who have been volume- and/or salt-depleted as a result of prolonged 

diuretic therapy, dietary salt restriction, dialysis, diarrhoea, or vomiting. Volume and/or salt 

depletion should be corrected before initiating therapy; monitoring of white blood cell counts should 

be considered in patients with collagen- vascular disease, especially if the disease is associated 

with impaired renal function; administration during pregnancy(Appendix10c) 

cancausefetal/neonatalmorbidity anddeath;whenpregnancyisdetectedACEinhibitorsshould be 

discontinued as soon as possible, interactions (Appendix 9a and9c). 

Adverse effects; Hypotension, cough, asthenia, dizziness, headache, angioneurotic edema, 

hypersensitivity reactions, erythema multiforme, toxic epidermal necrolysis, Stevens– Johnson 

syndrome, hepatic necrosis, pancreatitis, pancytopenia, thrombocytopenia. 
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Sodium Nitroprusside* 

Schedule H 

 

Indications; Hypertensivecrisis(whentreatmentbymouth not possible), congestive heartfailure. 

Dosage form; Injection-ampoule/vial 5 ml (50 mg/ml). 

Dose; Intravenous infusion:Adult;Hypertensive crisis: initially 0.3 µg/ kg/min; usual maintenance 

dose 0.5 to 6 µg/ kg/min; max. dose 8 µg/kg/ min; stop infusion if response is unsatisfactory after 

10 min at max. dose; lower doses in patients already being treated with antihypertensives. 

Contraindications; Compensatory hypertension; severe vitamin B12 deficiency; Leber optic 

atrophy; arterial venous shunting; patients with acute CHF associated with reduced peripheral 

vascular resistance. 

Precautions; Impaired pulmonary function; hypothyroidism; renal impairment; ischaemic heart 

disease; impaired cerebral circulation; hyponatraemia; raised intracranial pressure; elderly; 

hypothermia; monitor blood pressure and blood-cyanide concentration; also blood- thiocyanate 

concentration if given for more than 3 days; avoidsudden withdrawal(reduceinfusionover15 

to30min to avoid rebound effects); pregnancy (Appendix 10c); lactation (Appendix 10b); 

interactions (Appendix 9b); hepatic impairment (Appendix10a). 

Adverse effects;Severe hypotension; effects associated with over-rapid reduction in blood pressure 

includeheadache; dizziness; retching; abdominal pain; perspiration; palpitations; apprehension; 

retrosternal discomfort; rarely, reducedplatelet count; acute transient phlebitis; muscle 

twitching; hypothyroidism; increased anaerobicmetabolism. Adverse effects associated with 

excessive concentration of cyanide metabolite include tachycardia; sweating; hyperventilation; 

arrhythmias; marked metabolic acidosis (discontinue infusion and give antidote). 

 

Telmisartan 

 Schedule H 

Indications; Hypertension. 

Dosage form; Tablets-20, 40 and 80 mg. 

Dose; Oral: Adult— 40 to 80 mg once daily.
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Contraindications; Renal artery stenosis, pregnancy (Appendix 10c), hyperkalemia. 

Precautions; Interactions (Appendix 9c). 

Adverse effects; Cough, angioedema. 

 

Terazosin 

Schedule H 

 

Indications; Mild to moderate hypertension, benign prostatic hyperplasia. 

Dosage form; Tablets-1, 2 and 5 mg. 

Dose; Hypertension; Adult- Initially 1 mg at bedtime (compliance withbedtime dose is important,  

see  precautions),  gradually increase at 7 day intervals. Maintenance dose: 2 to 10 mg oncedaily. 

Max. 20 mg daily in 1 or 2 divided doses. Benign prostatic hyperplasia: Adult-

1mgatbedtime,graduallyincreaseat7dayinterval. 

Maintenancedose:5to10mgoncedaily.Max.20mgdaily. 

Contraindications; Hypersensitivity. 

Precautions; First dose syncope (should be taken just before retiring to bed), kidney disease, liver 

disease, elderly, pregnancy (Appendix 11c), lactation (Appendix 11b), interactions (Appendix 

10a). 

Adverse effects; Dizziness,drowsiness,fatigue,dyspnoea, blurred vision, postural hypotension, 

asthenia, nasal congestion,miosis,chestpain, urinaryfrequency,weightgain, thrombocytopenia, 

decreased libido, back pain and pain in extremities. 

  

14.4  Antithrombotic Drugs 

Anticoagulants prevent thrombus formation or the extension 

ofanexistingthrombus.Antiplateletdrugsalsohelptoinhibit thrombus formation by decreasing platelet 

aggregation. Thrombolytics (fibrinolytics) such as streptokinase are used to break up thrombi; they 

are used to treat acute myocardial infarction,extensivedeepveinthrombosis,majorpulmonary 

embolism and acute arterialocclusion. 
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Myocardial Infarction: 

Refer to the chapter on “Basics of medical emergencies”  

(page----) 

Abciximab 

Indications; Patients undergoing percutaneous coronary interventions. 

 

Dosage form; Injection- 5 ml vial (2 mg/ml). 

 

Dose; 0.25 mg/kg bolus followed by infusion of 0.125 µg/ kg per min (max. 10 µg/min) for 12 to 

24 h. 

 

Contraindications; Surgery within 10 days, including organ biopsy, puncture of noncompressible 

vessels, serious trauma, cardiopulmonary resuscitation, active bleeding, serious gastrointestinal 

bleeding within 3 months, previous cerebrovascular accident or active intracranial process, 

thrombocytopenia, severe uncontrolled hypertension, aortic dissection, acute pericarditis. 

Precautions;Monitor platelet count for thrombocytopenia; interactions (Appendix 10c); pregnancy 

(Appendix 10c). 

Adverse effects;Bleeding, thrombocytopenia. 

Acetylsalicylic Acid* 

(Refer Page No. ---, ---- and ---) 

Indications; Prophylaxis of cerebrovascular disease or myocardial infarction; pyrexia, pain, 

inflammation;arterial thromboembolismprophylaxis. 

Dose; Oral: Adult-Prophylaxis of cerebrovascular disease or myocardial infarction: 75 to 100 mg 

daily. 

Contraindications; Hypersensitivity (including asthma; angioedema; urticaria or rhinitis) to 

acetylsalicylic acid or any other NSAID; children and adolescents under 16 years 

(Reye’ssyndrome);activepepticulceration;haemophilia and other bleeding disorders; 

hypoprothrombinemia. 

Precautions; Asthma; uncontrolled hypertension; history of blood coagulation defects; lactation 

(Appendix 10b); interactions (Appendix 9a, 9c, 9d), pregnancy (Appendix 10c), hepatic impairment 
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and renal impairment (Appendix 10a and 10d). 

Adverse effects; Bronchospasm; gastro intestinal haemorrhage (rarely, major); also other 

haemorrhage (for example subconjunctival); urticaria; hepatomegaly. 

 

Alteplase 

Schedule H 

 

Indications; Acute myocardial infarction, acute massive pulmonary embolism, acute ischaemic 

stroke. 

Dosage form; Injections-20 and 50 mg/vial. 

Dose; Intravenous: Acute myocardial infarction; Adult-There commended total 

doseis100mg.Administer as soon as possible after the onset ofsymptoms. 

Accelerated infusion (1.5 h): max. 100 mg; as a 15 mg intravenous bolus, followed by 50 mg 

infused over the next 30min.andthen35mginfusedoverthenext60min.Patients 

<67kg:totaldoseshouldbed”1.5mg/kg;15mgasi.v.bolus, then 0.75 mg/kg (up to a max. of 50 mg) to 

be infused over 30 min. and  

then 0.50 mg/kg over the next 60 min. not to exceed 35 mg. 3 h Infusion: Max. 100 mg; 60 mg in 

thefirst h (of which 6 to 10 mg is administered  as  a  bolus)  then 20 mg/h for 2 h. For patients < 65 

kg, 0.75 mg/kg in first h (including0.045tp0.075mg/kgbolusinfirst1to2min.), then 0.25 mg/kg/h x 2 

h. Acute massive pulmonary embolism: 

Adult — 100 mg (not >1.5 mg/kg for patients weighing 

< 65 kg). First 10 mg as bolus followed by infusion of the remainder dose over 2 h. Heparin therapy 

to be instituted or reinstituted near the end of or immediately following the alteplase infusion when 

the partial thromboplastin time returns to twice normal or less. Acute ischemic stroke: Adult — Use 

recommended within first 3 h of onset of the symptoms.Infuse0.9mg/kg(uptoamax.of90mg)over60 

min with 10% of the dose as bolus over the firstmin. 

 

Contraindications; Uncontrolled hypertension with possible cerebrovascular haemorrhage, recent 

surgery or trauma, susceptibility to internal bleeding, uncontrolled hypertension, esophageal 

varices, heavy vaginal bleeding, bleeding diathesis, active peptic ulceration. 
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Precautions; Monitor for bleeding and BP in acute stroke. 

Caution in recent surgery or invasive procedures, diabetic hemorrhagic 

retinopathy,severehepaticandrenalimpairment (Appendix 10a and 10d), pregnancy (Appendix 

10c), lactation (Appendix 10b), children, elderly, interactions (Appendix9c). 

 

Adverse effects; Hemorrhage including intracranial, gastrointestinal or genitourinary bleeding, 

transient hypotension, reperfusion dysrythmias, cerebral edema, seizures, allergic-type reactions, 

nausea, vomiting. 

 

Storage;Store protected from heat, light and moisture at room temperature (<30° C) or under 

refrigeration. Use reconstituted solution within 8 h. 

 

Clopidogrel* 

 Schedule H 

Indications;Prophylaxis in thromboembolic disorders including myocardial infarction, peripheral 

arterial disease and stroke, acute coronary syndrome. 

Dosage form; Tablets- 75 and 150 mg. 

Dose; Oral: Adult— 75 mg once daily. Non-ST segment elevation myocardial infarction; loading 

dose 300 mg followed by 75 mg once daily. 

Contraindications; Hypersensitivity, active pathological bleed- ing such as peptic ulcer or 

intracranial haemorrhage, coagulation disorders, lactation. 

Precautions;Patient with increased risk of bleeding from trauma, surgery or other pathological 

conditions, ulcers, renal impairment (Appendix 10d), hepatic impairment (Appendix 10a), history 

of bleeding or haemostatic disorder, pregnancy (Appendix 10c); interactions (Appendix 9c). 

Adverse effects; Bleeding, neutropenia, thrombocytopenia, other bone marrow 

toxicity,diarrhoea,epigastricpain,rashes, paraesthesia, vertigo. 
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Heparin* (Refer Page No. ---) 

Streptokinase* 

Schedule H 

 

Indications; Life-threatening deep-vein thrombosis, pulmonary embolism, acute arterial throm- 

boembolism; thrombosed arteriovenous shunts; acute myocardial infarction. 

Dosage form; Injections (Powder for solution for injection) 7,50,000 and 15,00,000 units vial. 

Dose; Intravenous infusion: Adult — Thrombosis; 2,50,000 units over 30 min, followed 

by1,00,000unitseveryhfor12to72haccordingtocondition with monitoring of clotting parameters. 

Myocardial infarction;15,00,000 units over 60min. 

Contraindications;Recent haemorrhage; surgery (including dental); parturition; trauma; 

heavy vaginal bleeding; haemorrhagic stroke; history of cerebrovascular disease (especially recent 

or if residual disability); coma; severehypertension;coagulationdefects;bleedingdiatheses; aortic 

dissection; risk of gastrointestinal bleeding such as recent history 

ofpepticulcer;oesophagealvarices;ulcerative colitis; acute pancreatitis; severe liver disease; acute 

pulmonarydiseasewithcavitation;previousallergicreactions; pregnancy (Appendix10c). 

Precautions;Riskofbleedingfromanyinvasiveprocedure; includinginjection;externalchestcompres-

sion;abdominal aneurysm or where throm- bolysis may give rise to embolic complica- tions such as 

enlarged left atrium with atrial fibrillation (risk of dissolution of clot and sub- sequent 

embolisation); diabetic retinopathy (small risk of retinal haemorrhage); recent or concurrent 

anticoagulant treatment; platelet count; fibrinogen level; thrombin and pro- thrombin time. 

Adverse effects;Nausea and vomiting; bleeding; usually limited to site of injection but internal 

bleeding including intracranial haemorrhage may occur (if serious bleeding occurs; discontinue 

infusion-coagulation factors may be required); hypotension; arrhythmias (particularly in 

myocardial infarction); allergic reactions including rash; flushing; uveitis; 

anaphylaxis;fever;chills;backorabdominal pain; Guillain–Barré syndrome reportedrarely. 

 

Storage; Storeinasealedcontainerprotectedfromlightin refrigerator (2 to 8° C). The container should 

be sterile and sealed so as to exclude microorganisms. Under these conditions the contents may 

be expected to retain potency for 2years.
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Urokinase* 

 Schedule H 

Indications; Acute myocardial infarction; pulmonary embolism; deep vein thrombosis; peripheral 

vascular thrombosis; peripheral arterial thromboembolism; arterial thrombosis. 

Dosage form; Injections- 20,000, 50,000, 2,50,000, 5,00,000, 7,50,000 and 10,00,000 IU/vial. 

Dose; Intravenous infusion: Deep vein thrombosis; 4,400 units/kg body weight in 15 ml Sodium 

Chloride (0.9%w/v) over 10 min followed by 4,400 units/kg body weight for 12 to 24 h. 

Pulmonary embolism; 4,400 units/kg body weight in 15 ml Sodium Chloride (0.9%w/v) over 10 

min followed by 4,400 units/kgbodyweightfor12to24h,alternatively15,000units/ kg body weight 

directly into the pulmonary artery initially, subsequentdosesadjustedaccordingtoresponse,max.3doses 

in 24 h. 

Contraindications; In recent haemorrhage; trauma; or surgery (including dental extraction); 

coagulation defects; bleeding diatheses; aortic dissection; coma; history of cerebrovascular disease 

especially recent events or with any residual disability; recent symptoms of possible peptic 

ulceration; heavy vaginal bleeding; severe hypertension; activepulmonary disease 

withcavitation;acutepancreatitis; pericarditis; bacterial endocarditis; severe liver disease and 

oesophagealvarices. 

Precautions; Shouldbeusedwithcautionifthereisarisk of bleeding including that from venepuncture 

or invasive procedures.Theyshouldalsobeusedwithcautioninexternal chest compression; pregnancy 

(Appendix 10c); elderly; hypertension; abdominal aneurysm or other conditions in 

whichthrombolysismightgiverisetoemboliccomplications such as enlarged left atrium with atrial 

fibrillation (risk of dissolution of clot and subsequent embolisation); diabetic 

retinopathy(verysmallrisk ofretinalbleeding)andrecentor concurrent use of drugs that increase the 

risk of bleeding; hematocrit platelet count; thrombin and prothrombintime. 

Adverse effects; Nausea; vomiting and bleeding. When used in myocardial infarction, reperfusion 

arrhythmias may occur. Hypotension can also occur and can usually be controlled by elevating the 

patient’s legs or by reducing the rate of infusion or stopping it temporarily. Back pain; fever and 

convulsions have been reported. Bleeding is usually limited to the 

siteofinjection;butintracerebralhaemorrhage orbleedingfromothersitescanoccur.Seriousbleedingcalls 

for discontinuation of the thrombolytic and may require administration of coagulation factors and 
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antifibrinolytic drugs (aprotinin or tranexamic acid). Rarely, further embolism 

mayoccur(eitherduetoclotsthatbreakawayfromtheoriginal thrombus or to cholesterol crystal emboli). It 

causes allergic reactions (including rash; flushing and uveitis) and anaphylaxis has also 

beenreported. 

 

14.5  Blood Products and PlasmaSubstitutes 

Plasma Substitutes 

Dextran 70 and polygeline are macromolecular substances which are metabolized slowly; they may 

be used to expand and maintain blood volume in shock arising from conditions such as burns or 

septicaemia. They are rarely, needed when shock is due to Sodium and water depletion as, in these 

circumstances, the shock responds to water and electrolyte repletion. 

Plasma substitutes should not be used to maintain plasma volume 

inconditionssuchasburnsorperitonitiswherethere is loss of plasma protein, water and electrolytes over 

periods ofseveraldays.Inthesesituations,plasmaorplasmaprotein fractions containing large amounts 

of albumin should be given. 

Plasma substitutes may be used as an immediate short-term measureto 

treatmassivehaemorrhageuntilbloodisavailable, but large volumes of some plasma substitutes can 

increase theriskofbleedingbydepletingcoagulationfactors.Dextran mayinterferewithbloodgroupcross-

matchingorbiochemical measurements and these should be carried out before the infusion isstarted. 

Albumin* 

Indications; Burns, hypoproteinaemia,shock, hypovolemia, acute liver failure, dialysis. 

Dosage form; Solutions- 5%, 10%, 20%. 

Dose; Intravenous infusion: For hypovolemia; Adult— 25g, Child— 1g/kg. Max. 2g of 20%/kg 

body weight.For hypoproteinaemia;Adult— 2g/kg daily. Usual rates of infusion: up to 5 ml/min 

(5%) or 1 to 2 ml/min (20%). 

 

Contraindications; Congestive heart failure, severe anaemia, history of allergic reactions to human 

albumin; pregnancy (Appendix 10c). 

Precautions; Ifdehydrationispresentadditionalfluidmust follow the administration of albumin. 

Administration of albumin should be supplemented or replaced by packed red 
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bloodcells,historyofcardiacorcirculatorydisease,increased capillarypermeability. 

Adverse effects ;Allergic (or) pyrogenic reactions, tachycardia, rash, anaphylactic shock, increased 

salivation. 

Dextran-40* 

 Schedule H 

Indications; Plasmavolumeexpansionduringhypovolemic shock when blood not available, 

Prophylaxis of thromboembolic disorders to improve local circulation in peripheral 

vascularocclusion. 

Dosage form; Infusions- 10% dextran 40 + 5%dextrose or 0.9% sodiumchloride. 

Dose; Intravenous: Toimprovelocalcirculationinperipheralvascularocclusion; Adult—  500  to 

1000  ml  (10  to 20  ml/kg)  in  first  24h; thereafter 500 ml every 1 to 2 days for up to 2 weeks. 

Thromboembolism prophylaxis;  Adult— 500 to 1000 ml (10 to 20 ml/kg) on  day of surgery,  then 

500 ml daily for    2 to 3 days, then 500 ml every second or third day, for up to 

2 weeks.  Shock; Adult— initially 500  to1000ml (10 to 20 ml/kg) infused as rapidly as needed; 

may follow with500ml(10ml/kg)duringthesame24hperiod;thereafter 500 ml (10 ml/kg) may be 

repeated daily for up to 5days. 

Contraindications; Hypersensitivity, cardiac decompensation, oliguria or anuria, hemostatic 

defects, thrombocytopenia, blood coagulation disorder, pulmonary oedema, neonates. 

Precautions; Renalandhepaticimpairment(Appendix10a), pregnancy (Appendix 10c), lactaion 

(Appendix 10b), diabetes, cardiac patients, elderly, monitor urine output, monitor for signs of 

circulatory overload, interactions (Appendix9c). 

Adverse effects; Nausea, vomiting, local injection site reaction, hypersensitivity and anaphylactoid 

reactions, increased serum SGOT and SGPT concentrations, osmotic nephrosis. 

 

Dextran-70* 

 Schedule H 

 

Indications;In various hypovolemic shocks. 

Dosage form; Infusions- 60 mg/ml (6% w/v)
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Dose; Adults- Induction dose: 500-1000ml to be infused IV at a rate of 20-40 ml/minute in sterile 

normal saline or dextrose. Maintenance dose: Maximum 10 ml/kg/day for 3 days 

Contraindications; Renal failure, severe congestive cardiac failure, thrombocytopenia, 

hypofibrinogenaemia, bleeding disorders. 

Precautions;Severehypersensitivityreactionsmayoccur. The infusion must be stopped immediately 

if signs of pulmonary oedema develop. Could be hazardous if shock is 

notassociatedwithhypovolemia,interactions(Appendix9c) 

Adverseeffects; Allergicreactions,interferencewithcross matching of blood, transient increase in 

bleeding time (with large dose). 

 

Hydroxy Ethyl Starch* 

Indications; Therapy for hypovolaemia, shock in surgery, trauma and infection to improve 

haemodynamics, macrocirculation, microcirculation and oxygen supply; improve organ function 

in blood loss. 

Dosage form; Infusions- 300 and 500 ml. 

Dose; Intravenous infusion: 500 to 1000 ml (daily max. 1500 ml). 

Contraindications; Renal failure; haemorrhage; coagulation disorders; anuria; oligouria. 

Precautions; Shouldbeusedwithcautioninpatientswith cardiac disease; liver disease; or renal 

impairment (Appendix 10d); urine output should be monitored. Care should be taken to avoid 

haematocrit concentration from falling below 25 to 30% and the patient should be monitored for 

hypersensitivity reactions; bleeding disorder; sufficient fluid should be administered to avoid 

dehydration; pregnancy (Appendix10c). 

Adverse effects;Hypersensitivity reactions may occur including; rarely; severe anaphylactoid 

reactions; transient increase in bleeding time may occur; headache;tachycardia; itching; fall in 

bloodpressure. 

Polygeline* 

(Degraded Gelatin Polymer) 

Indications; As plasma volume expander along with electrolytes in the management of hypovolemic 

shock. 



 

15  

Dosage form; Infusions-Solution 500ml (as3.5%solution in balanced electrolyte medium) for 

intravenous infusion. 

Dose; Initial dose is 500-1000 ml by IV infusion. 

Contraindications;P atients with history of allergic reactions and increased intravascular 

bloodvolume. 

Precautions; Should be administered in controlled conditions, interactions (Appendix 9c). 

Adverse effects; Hypersensitivity reactions such as flushing, rigor, utricaria, wheezing, wheals, 

hypotonia, hypotension, tachycardia/bradycardia, nausea/vomiting, dyspnoea, increases in 

temperature and/or chills 

  

Plasma Fraction for Specific Use 

FactorVIIIisessentialforbloodclottingandthemaintenance of effective haemostasis; von Willebrand 

factor is a mediator in platelet aggregation and also acts as a carrier forfactor VIII. Blood 

coagulation factors VII, IX and X are essential for the conversion of factor II (prothrombin) to 

thrombin. Deficiency in any of these factors results in haemophilia. Bleeding episodes in 

haemophilia require prompt treatment withreplacementtherapy.FactorVIII,usedforthetreatment 

ofhaemophiliaA,isasterilefreeze-driedpowdercontaining the blood coagulation factor VIII fraction 

prepared from pooled human venous plasma. Standard factor VIII preparations also contain von 

Willebrand factor and may be usedtotreatvonWillebranddisease.Highlypurifiedprepara- tions, 

including recombinant factor VIII, are available; they are indicated for the treatment of haemophilia 

A but do not contain sufficient von Willebrand factor for use in the management of von 

Willebranddisease. 

Factor IX Complex is a sterile freeze-dried concentrate of blood coagulation factors II, VII, IX and X 

derived from fresh venous plasma. Factor IX complex which is used for the 

treatmentofhaemophiliaBmayalsobeusedforthetreatment of bleeding due to deficencies of factor II, 

VII and X.High puritypreparationsoffactorIXwhichdonotcontainclinically effective amounts of factor 

II, VII and X are available. A recombinant factor IX preparation is alsoavailable. 

Factor VIII Concentrate* 

Indications; Control of haemorrhage in haemophilia A.  

Dosage form; Infusion (Powder for solution for infusion), factor VIII 250 to 1500 units.
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Dose; Slow intravenous infusion:Adult and Child — Haemophilia A; according to patient’s 

needs. 

Contraindications; Hypersensitivitytoanycomponentof theproduct. 

Precautions; Intravascular haemolysis after large or frequently repeated doses in patients with 

blood groups A; B; or AB (less likely with high potency; highly purified concentrates); pregnancy 

(Appendix 11c); check heart rate. 

Adverseeffects; Allergicreactionsincludingchills;fever; hepatitis; anaphylaxis; fulminatinghepatitis. 

 

Factor IX Complex 

(Coagulation Factors II, VII, IX, X) Concentrate* 

Indications; ReplacementtherapyforfactorIXdeficiency in haemophilia; bleeding due to deficiencies 

of factors II, VII orX. 

Dosage form; Infusion (Powder for solution for infusion), factor II, VII, IX and X 500 to1500 

units. 

Dose; Slow intravenous infusion:Adult and Child — Haemophilia B: according to patient’s 

needs. Treatment of bleeding due to deficiencies in factor II, VII or X as well as IX: according to 

patient’s need. 

Contraindications;Disseminated intravascular 

coagulation;hypersensitivitytoanycomponentoftheproduct. 

Precautions; Risk of thrombosis (probably less risk with highly purified preparations); pregnancy 

(Appendix 10c); preexisting disease; checkheart rate; interactions (Appendix 9c). 

Adverse effects; Allergicreactionsincludingchills;fever; hepatitis; pulmonary embolism; 

disseminated intravascular coagulation. 

 

Fresh Frozen Plasma(FFP)* 

Indication; Correction of congenital or acquired deficiencies of clotting factors 

(thoseclottingfactorsforwhom thereisnospecificconcentrateavailablelikeFactorV)such as: In 

advancedliverdiseaseDuringtreatmentwithvitamin Kantagonists, Acutedisseminated 
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intravascularcoagulation withactivebleeding,Microvascularbleedingduringmassive transfusions 
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(>1 blood volume), Replacement in cases of deficiencies of singleclotting factor. 

Dose; The recommended therapeutic dose of FFP is10-15 ml/kg of body weight but the dose 

requires titration and a higherdosemaybegivendependingontheclinicalsituation 

andlaboratoryparameters.FFPmustbethawedbetween30°C and 37°C in a water bath under continuous 

gentle agitation or with other such system that ensure thawing at controlled temperature. Transfuse 

as soon as possible after thawing and in any case within 24 hours, if stored at 4 ±2°C. 

DO NOT REFREEZE once thawed 

Contraindications;Absolute contraindications: Intolerance to plasma or its components and 

congenital deficiency of immunoglobulin A (IgA) in the presence of anti-IgA antibodies. Relative 

contraindications: Heart failure and pulmonary oedema 

Adversereactions;Allergicreactionssuchasurticariaand other serious anaphylactic reactions, 

transfusion-related acute lung injury, citrate toxicity, circulatoryoverload 

Platelet rich plasma* 

Indications; 

Prophylactic; For the transfusion of platelet concentrates in patients with low platelet counts (such 

as acute leukemia, bone marrow aplasia, allogeneic bone marrow transplantation, 

patientswithotherriskfactorssuchasthoseundergoingmajor surgery). 

 

Therapeutic; Active bleeding - For the transfusion of platelet concentrates in conditions such as 

surgical patient with active bleeding, during massive transfusions, acute disseminated intravascular 

coagulation with major bleeding and thrombocytopenia. 

Contraindications;Thrombotic thrombocytopenic purpura (TTP), heparin-induced thrombocytopenia 

(HIT) 

Adverse reactions;Non-haemolytic transfusion reactions, AlloimmunisationtoHLA 

andHPAantigens,Post-transfusion purpura, Transfusion-relatedacutelunginjury,Transmission of 

unknown or not testedpathogens. 
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Tranexamic Acid 

ScheduleH 

 

Indications; Prevention of hemorrhage due to dental proceduresinhemophilics, 

cyclicheavymenstrualbleeding,hereditary angioedema, cone biopsy, epistaxis, traumatic hyphema. 

 

Dosage forms; Tablets-250 mg, 500 mg and 1g.Injections- 100 mg/ml, 500 mg/5 ml. 

 

Dose; Dental extraction in Hemophilics: Immediately before tooth extraction, 10 mg/ kg 

intravenously. Following tooth extraction, intravenous therapy, at a dose of 

10mg/kgbodyweight3to4timesdaily,maybeusedfor2to 8 days. Menorrhagia: 1300 mg orally 3 times 

daily up to 5 days during menstruation.Conebiopsy:1000to1500mg2to3timesdailyfor12days 

postoperatively. Epistaxis: 1000 mg 3 times daily for 7 days. Hyphema: 1000 to 1500 mg 2 to 3 

times daily for 7 days. Hereditary angioedema: 1000 to 1500 mg 2 to 3 times daily. 

 

Contraindications; Hypersensitivity, acquired defective colourvision, 

subarachnoidhemorrhage,activeintravascular clotting, pregnancy (Appendix 10c), interactions 

(Appendix9c). 

 

Precautions; Renal impairment, disseminated intravascular coagulation, thromboembolic history, 

coadministration with hormonal contraceptives may increase risk of thrombosis, stroke, or 

myocardial infarction; women using hormonal contraception should take tranexamic acid only if 

there is a strongmedicalneed,andifthebenefitoftreatmentoutweighs risks. Ligneous conjunctivitis has 

been reported. Retinal venous and arterial occlusion has been reported in patients 

usingtranexamicacid.Patientsshouldbeinstructedtoreport visual and ocular symptomspromptly. 

 

Adverse effects; Nausea,vomiting,diarhoea,disturbances in colour vision (discontinue), 

thromboembolic events, allergic skin reactions; giddiness and hypotension on rapid intravenous 

injection, headache, backache, musculoskeletal pain. 
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14.6  Drugs AffectingCoagulation 

 

Anticoagulants are used in the prevention and treatment of deep-

veinthrombosisinthelegs,prophylaxisofembolization inrheumatic heart disease anda 

trialfibrillationandtoprevent thrombi forming on prosthetic heartvalves. 

Heparin is a parenteral anticoagulant that initiates anticoagulation rapidly but has a short 

duration of action. Thelowmolecularweightheparinshavealongerdurationof action. For the treatment 

of deep venous thrombosis and pulmonary embolism heparin is given as an intravenous loading 

dose followed by continuous intravenous infusion (using an infusion pump) or by intermittent 

subcutaneous injection. Anoralanticoagulantis started at the same time as 

heparin.Theheparinneedstobecontinuedforatleast5days, until the oral anticoagulant has taken effect 

and the INR (international normalized ratio) has been in the therapeutic range for 2 consecutive 

days. Laboratory monitoring is essential, on a daily basis. Heparin is also used in regimens 

forthemanagementofmyocardialinfarction,themanagement of unstable angina, acute peripheral arterial 

occlusion and in dialysis. 

In patients undergoing general surgery, low-dose heparin by subcutaneou sinjection 

isusedtopreventpostoperativedeep- veinthrombosisandpulmonaryembolismin highriskpatients (those 

with obesity, malignant disease, history of deep vein thrombosis or pulmonary embolism, patients 

over 40 years, those with an established thrombophilic disorder or those undergoing major or 

complicated surgery). It is also ofvalue in high-risk medical patients, for example obesity, heart 

failure, when confined tobed.  If haemorrhage occurs it is usually sufficient to withdraw heparin, but 

if rapid reversal of the effects of heparin is required, protamine sulphate is a specific antidote. 

Oralanticoagulantstakeatleast48-72hfortheanticoagulant effect to develop fully; if an immediate 

effect is needed, heparin must be given concomitantly. Warfarin is indicated in deep- vein 

thrombosis, pulmonary embolism, forpatients withatrial fibrillation who 

areatriskofembolizationandfor those with mechanical prosthetic heart valves (to prevent 

embolidevelopingonthevalves);oralanticoagulantsshould not be used in cerebral thrombosis or 

peripheral arterial occlusion as first-line therapy. The main adverse effect of oralanticoagulants 

ishaemorrhage.Prothrombintime(usually reported as INR, inter-national normalized ratio) should be 

checked on a daily basis initially then at longer intervals depending on response. If severe 

haemorrhage occurs, stop warfarin and give phytomenadione (vitamin K) by slow 

intravenousinjection
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Anticoagulants in Pregnancy; 

Oral anticoagulants are teratogenic and should not be given in th 

efirsttrimesterofpregnancy.Womenatriskofpregnancy should be warned of this 

dangersincestoppingwarfarinbefore the sixth week of gestation maylargelyavoidtheriskoffetal 

abnormality. Oral anticoagulants cross the placenta with the risk of placental or fetal haemorrhage, 

especially during the last few weeks of pregnancy and at delivery. Therefore, if at all possible, oral 

anticoagulants should be avoided in pregnancy, especially in the first and thirdtrimester. 

 

Enoxaparin* 

 

Indications;Prophylaxis and treatment of thromboembolic disorders such as deep vein thrombosis 

with or without pulmonary embolism, also in treatment of acuteST-segment 

elevation,andmyocardialinfarctionincludingpatientstobe managed medically or with subsequent 

percutaneous coronaryinterventions. 

Dosage form; Prefilled Syringes- 20 mg/0.2 ml, 40 mg/0.4 ml, 60 mg/0.6 ml, 80 mg/0.8 ml. 

Dose; Adult- Prophylaxis of deep vein thrombosis in surgical patients(Moderate risk patients- 

20mg(2000units) subcutaneously2hoursbeforesurgerythen20mg(2000units) every 24 hours for 7-

10days High risk patients: 40 mg (4000 units) every 24 hours for 7-10 days, Treatment of deep 

vein thrombosis (with or without pulmonary embolism);1.5 mg/kg (150 units/kg) subcutaneously 

every 24 hours for at least 5 days or till adequate response. 

Contraindications;Hypersensitivity, acute bacterial endocarditis; major bleeding disorder, 

haemorrhagic stroke, drug-induced thrombocytopenia, breastfeeding. 

Precautions;Renal or hepatic impairment, history of GI ulceration, uncontrolled hypertension, 

spinal or epidural anaesthesia;lactationandpregnancy(Appendix10band10c); elderly. Factor 

Xamonitoringmayberequiredinpatientswith renal impairment (Appendix 10d), interactions 

(Appendix9c) 

Adverse effects;Haemorrhage, pain at injection site,hypersensitivity reactions, thrombocytopenia. 

Heparin* (Refer Page No ---)ScheduleH 

Indications;Treatment and prophylaxis of deep vein thrombosis and pulmonaryembolism; 

atrialfibrillationwith embolism; treatment and prophylaxis of peripheral arterial embolism; 



 

21  

prophylaxis of deep vein thrombosis in major surgery; lipemiaclearing. 

Dosage form; Injections- vials1000,5000and25,000 IU/ml. 

Dose; Intravenous injection: Adult — Treatment of deep vein thrombosis and pulmonary 

embolism:loadingdoseof5000units(10,000unitsinsevere pulmonary embolism) followed by 

continuous intravenous infusion of 15 to 25units/kg/h. Child— 50 to 100U/kg every 4 to 6 h. 

Subcutaneous injection: 15,000 units every 12 h; laboratory monitoring is essential, preferably on 

a daily basis and dose adjusted accordingly. Prophylaxisingeneral 

surgery;5,000units2hbeforesurgery, then every 8 to 12 h for 7 days or until patient is ambulant 

(monitoring not needed); during pregnancy (with monitoring) 5,000 to 10,000 units every 12h. 

Note: Not intended to cover prosthetic heart valve management in pregnancy, which requires 

specialist management. 

Child — 250 units/kg every 12 h. Intravenous injection and continuous intravenous infusion. Child 

— By intravenous injection: lower loadingdose, then by continuous intravenous infusion; 15 to 

25units/kg/h. 

Contraindications;Hypersensitivity to heparin; haemophilia and other haemorrhagic disorders; 

thrombocytopenia; peptic ulcer; recent cerebral haemorrhage; severe hypertension; severe liver or 

renal disease; after major trauma or recent surgery (especially to eye or nervous system); threatened 

abortion; piles; bacterial endocarditis; large malignancies; tuberculosis; lumbar puncture; 

chronic alcoholics; acetylsalicylic acid and other antiplatelet drugs. 

 

Precautions;Hepaticimpairment(Appendix10a)andrenal failure; hypersensitivity to low molecular 

weight heparins; spinal or epidural anaesthesia-risk of spinal haematoma; diabetes mellitus; 

acidosis; concomitant potassium- sparing drugs-increased risk of hyperkalaemia; lactation 

(Appendix 10b); paediatrics; elderly; interactions (Appendix 9c); pregnancy (Appendix10c). 

Adverse effects;Immune-mediated thrombocytopenia usually developing 6 to 10 days after 

commencement of therapy (requires immediate withdrawal of heparin); haemorrhage; skin necrosis; 

hypersensitivity reactions including urticaria; angioedema and anaphylaxis; osteoporosis after 

prolonged use and rarely, alopecia; bleeding due to overdose. 
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Menadione Sodium Sulphate (Refer Phytomenadione below) Phytomenadione* 

Schedule H 

 

Indications;Antagonist to warfarin; prophylaxis against haemorrhagic disease of the newborn; vit 

K deficiency, hematuria, menorrhagia. 

Dosage forms; Tablets-5 and 10 mg; Injection-10 mg/ml. 

Dose; Slow intravenous injection:Adult — Warfarin-induced hypoprothrom- binaemia, no 

bleeding or minor bleeding: 500µg. Oral: For vitamin K deficiency;10 to 40 mg daily. Warfarin-

induced hypoprothrombinaemia, no bleeding or minor bleeding; 5 mg. Oral or intramuscular 

injection: Less severe haemorrhage: 10 to 20 mg.Slow intravenous injection: Severe 

haemorrhage: 2.5 to 5 mg; very rarely, up to 50 mg (but risk of over correction with high dosage). 

Intravenous or intramuscular injection: Child— Neonates: Haemorrhagic disease of the 

newborn (treatment): 1 mg with further doses if necessary at 8 h intervals (prophylaxis). 

Intramuscular injection: Child — 0.5 to 1 mg as single dose. Oral: Child — 2 mg followed by a 

second dose after 4 to 7 days and for breastfed babies a third dose after 1 month. 

 

Contraindications;Hypersensitivity. 

 

Precautions; Reduce dose in elderly; hepatic impairment (Appendix 10a); not an antidote to 

heparin; can cause haemolysisinpatientswithG-6-PD;increasedriskofsevere haemolytic anaemia in 

neonates after large doses; premature neonates weighing <2.5 kg; pregnancy (Appendix10c). 

 

Adverse effects;Hypersensitivity reactions including flushing; dyspnoea; bronchospasm; dizziness; 

hypotension and respiratory or circulatory collapse which may be due to polyethoxylated castor oil 

surfactant in some injection formulations rather than due to phytomenadione. 

 

Protamine* 

 

Indications;Antidote to overdosage with heparin; antidote for heparin in controlled bleeding. 

Dosage forms;  Solution-5 ml (1%); Injection-5 ml ampoule (10 mg/ml). 
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Dose; Intravenous injection: Heparin overdose, over approximately 10 min; 1 mg 

neutralises80to100unitsheparinwhengivenwithin15min, if longer time, less protamine needed as 

heparin is rapidly excreted. 1 ml neutralises the effect of 1000 ml i.u. of circulating heparin; max. 

single dose 50 mg (5ml). 

Precautions;If used in excess protamine has an anticoagulant effect; allergic reactions increased 

in persons at risk including previous treatment with protamine or 

protamineinsulin;fishallergies;menwhoareinfertileorwho have had a vasectomy; pregnancy 

(Appendix 10c); lactation (Appendix 10b);children. 

Adverse effects;Nausea; vomiting; lassitude; flushing; hypotension; bradycardia; dyspnoea; 

allergic reactions (including angioedema; anaphylaxis); allergy specially if previous exposure to 

protamine insulin; fishallergy; infertile or vasectomisedmen. 

 

Warfarin* 

 

Indications;Prophylaxis of embolisation in rheumatic heart disease and atrial fibrillation; 

prophylaxis after insertionofprosthetic heartvalve;prophylaxisandtreatment of venous thrombosis 

and pulmonary embolism; transient ischaemic attacks; myocardial infarction; vulvular heart disease. 

Dosage form; Tablets-1, 2 and 5 mg. 

Dose;  Oral: Adult-Prophylaxis and treatment of thromboembolic disorders; usual induction dose 

is 10 mg daily for 2 days, according to the individual patient; the subsequent dose depends upon 

the prothrombin time; the usual daily maintenancedoseis3to9mgadministeredatthesametime 

eachday. 

Given as slow injection over 1 to 2 min into peripheral vein, initially 5 mg daily. 

For rapid anticoagulation: initially 10 mg daily for 2 days, maintenance dose 2 to 10 mg daily. 

Note: Wherever possible, the base-line prothrombin time should be determined before the initial 

dose is given. 

Contraindications;Pregnancy (Appendix 10c); peptic ulcer; severe hypertension; bacterial 

endocarditis; hypersensitivity; blood dyscrasias; recent surgery; psychosis; pericardial effusion; 

cerebrovascular disorder; alcoholism; senility; aneurysm. 

Precautions;Heparin induced thrombocytopenia; surgery or trauma; Vit C, K; lactation; 

alcoholics; purple toes syndrome; discontinue if necrosis develops; elderly; hepatic impairment 
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(Appendix 10a) or renal failure; recent surgery; lactation(Appendix10b); 

interactions(Appendices9a,9b, 9c, 9d). 

Adverse effects; Haemorrhage; hypersensitivity; rash; alopecia; diarrhoea; unexplained 

dropinhaematocrit;‘purple toes’; skin necrosis; jaundice; hepatic dysfunction; nausea; vomiting 

andpancreatitis. 

  

14.7    Drugs Used in HeartFailure 

Treatmentofheartfailureaimstorelievesymptoms,improve exercise tolerance, reduce incidence of 

acute exacerbations and reduce mortality. Drugs used to treat heart failure due to left ventricular 

systolic dysfunction include ACE inhibitors, diuretics, -blockers (metoprolol, carvedilol and 

bisoprolol), cardiac glycosides and vasodilators. In addition, measures such as weight reduction, 

moderate salt restriction and appropriate exercise should beintroduced. 

Loop diuretics (e.g. furosamide) are used in severe heart failure and pulmonary edema.Thiazide  

diuretics(e.g.hydrochlorothiazide)areusedinthemanagementofmild to moderate heart failure. A 

combination of a thiazide and a loop diuretic may be required to treat refractoryoedema. 

Thealdosteroneantagonistspironolactonemaybeconsidered for patients withsevere heartfailure 

whoarealreadyreceiving an ACE inhibitor and adiuretic; alow dose of spironolactone 

(usually25mgdaily)reducessymptomsandmortalityratein these patients. Close monitoring of serum 

creatinine and potassiumisnecessarywithanychangeintreatmentorinthe patient’s clinicalcondition. 

Digoxin,acardiacglycoside,increasesthestrengthofcardiac musclecont ractions and increases 

cardiacoutput.Inmildheart failure, digoxin inhibits the sympathetic nervous system and produces 

arterial vasodilation. It produces symptomatic improvement, increases exercise tolerance and 

reduces hospitalization, but it does not reduce mortality. It is considered for patients with atrial 

fibrillation and those who remainsymptomaticdespitetreatmentwithanACEinhibitor, a diuretic and a 

suitablebeta-blocker. 

Vasodilators are used in heart failure to reduce systemic vascular resistance. Isosorbide dinitrate 

produces mainly venous dilatation, which reduces left ventricular preload, leading to a reduction 

in pulmonary congestion and dyspnoea.Hydralazineproducesmainlyarterialvasodilation, which 

reduces left ventricular afterload and increases stroke volume and cardiac output. Isosorbide 

dinitrate and hydrala- zine can be used in combination when an ACE inhibitor cannot be used. 

Dopamine, an inotropic sympathomimetic, may be given for short periods in the treatment of 
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severe heart failure. Dosage is critical; at low doses it stimulates myocardial contractility and 

increases cardiac output, however, higher doses (more than 5 µg/kg per min) cause 

vasoconstriction, with a worsening of heartfailure. 

 

Digoxin* (Refer Page No. ---) 

Dobutamine*Schedule H 

Indications;Acute heart failure; acute myocardial infarction; cardiogenic shock following cardiac 

surgery; specific shock; acute decompensation of chronic CHF. 

Dosage form; Injections- 250 mg/20 ml, 40 mg/ml, 12.5 mg/ml, 5 ml ampoule (50 mg/ml), vial 

250 mg/20 ml, 50 mg/4 ml; 250 mg dry sterile lyophilised powder. 

Dose;2.5 to 10 µg/kg/min which can be  titratedto 40 µg/kg/min as per the individual requirement. 

Contraindications;Hypersensitivity; idiopathic hypertrophic subaortic stenosis. 

Precautions;Interactions (Appendix 10c); pregnancy (Appendix 11c); monitor heart rate and 

rhythm; arterial BP and infusion rate closely; correct hypovolemia prior to 

treatment;elderly;neonates;riskofrapidventricularresponse in patients with atrial fibrillation;children. 

Adverse effects; Tachycardia and marked increase in systolic blood pressure 

indicateoverdosage;phlebitis;rarely, thrombocytopenia. 

Dopamine* 

Indications;Cardiogenic shock in myocardial infarction or cardiac surgery; acute heart failure. 

Dosage form; Injections 5 ml vial (40 mg/ml), 5 and 10 ml ampoule (200 mg/5 ml). 

Dose; Intravenous infusion: Adult — Cardiogenic shock: into large vein, initially 2 to 5 

µg/kg/min; gradually increased by 5 to 10 µg/kg/min according to blood pressure,cardiac 

outputandurineoutput; seriouslyillpatientsupto20to50µg/kg/min.Byintravenous route initially 1 to 5 

µg/ kg/min can be increased gradually from 5 to 10 µg/kg/min: max. 20 to 50 µg/kg/min in serious 

patients. 

Contraindications;Hypersensitivity; tachyarrhythmias, ventricular fibrillation, ischaemic heart 

disease; pheochromocytoma; hyperthyroidism. 

Precautions;Correct hypovolaemia before and maintain blood volume during treatment; correct 

hypoxia; hypercapnia and metabolic acidosis before or at same time as starting treatment; low dose 
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in shock due to myocardial infarction; history of peripheral vascular disease (increased risk of 

ischaemia of extremities); elderly; interactions (Appendix 9c); history of atherosclerosis; Raynaud’s 

disease; diabetic endocarditis; dispropotionate increase in diastolic pressure; pregnancy (Appendix 

10c); lactation (Appendix 10b); paediatrics.Dopaminemustbedilutedbeforei.v.administration. 

Adverse effects;Nausea and vomiting; peripheralvasoconstriction;  hypotension  with  

dizziness;fainting; flushing; tachycardia; ectopic beats; palpitations; anginal pain; headache; 

dyspnoea; hypertension particularly in overdosage. 

 

Enalapril* (Refer Page No. ----) 

Furosemide (Frusemide) * (Refer Page No. ---) 

Indications;Oedema; mild to moderate hypertension. 

Dosage forms;Tablets -40,  100and  500mg; Injections-ampoule 20  mg/ml, 10  mg/2  ml,  

250mg/25 ml, 20 mg/2 ml. 

Dose; Oral: Adult — Oedema; initially 40 mg daily on waking up. Maintenance. 20 to 40 mg 

daily; may be increased to 80 mg dailyormoreinresistantoedema:max.600mgdailyinsevere 

cases.Child — 1 to 3 mg/kg daily (max. 40 mg daily).Slow intravenous injection: Adult—

Acutepulmonaryoedema:20to50mg,ifnecessary increase by 20 mg step-by- step every 2 h; if 

effective single dose is more than 50 mg, at a rate not exceeding 4mg/min. Child — 0.5 to 1.5 

mg/kg daily (max. 20 mg daily). Slow intravenous infusion: Adult — Oliguria (glomerular 

filtration rate  lessthan 20 ml/min): at a rate not exceeding 4 mg/min,  initially 250 mg over 1h. 

Ifurineoutputnotsatisfactoryduringthehourafterfirstdose, infuse 500 mg over 2 h then; if no 

satisfactory response is there in an hour after second dose, infuse 1g over 4h. If no response is there 

after third dose, dialysis is probably necessary. 

Contraindications;Renal failure with anuria;precomatose states as sociated with liver 

cirrhosis;severesodiumandwater depletion; hypersensitivity to sulphonamides and furosemide; 

hypokalaemia; Addison’s disease;lactation. 

Precautions;Monitor electrolytes particularly potassium and Sodium; hypotension; elderly (reduce 

dose); pregnancy (Appendix 10c); lactation (Appendix 10b); correct hypovolaemia before 

using in oliguria; renal impairment (Appendix 10d); hepatic impairment (Appendix 10a); 

prostatic enlargement; porphyria; interactions (Appendices 9b, 9c); gout; impaired micturition; 
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infusion rate should notexceed4mg/mintoreducetheriskofototoxicity;monitor serum levels for calcium 

or magnesium (may belowered). 

Adverse effects;Hypokalaemia; hypomagnesaemia; hyponatraemia; hypochloraemic alkalosis (for 

symptoms of fluid and electrolyte imbalance; see introductory notes); increased calcium excretion; 

hypovolaemia; hyperglycaemia (but less often than with thiazide diuretics); temporary 

increaseinplasmacholesterolandtriglycerideconcentration; less commonly hyperuricaemia and  

gout;  rarely, rash; photosensitivity; bone marrow depression (withdrawtreatment); 

pancreatitis (with large parenteral doses); tinnitus and deafness (with rapid  administration  of 

large parenteral doses and in renal impairment; deafness may be permanent if other ototoxic 

drugs taken); gastrointestinal upset; malaise; blood dyscrasias; vertigo; 

orthostatichypotension;jaundice;tinnitus;renalcalcification in prematureinfants. 

Hydrochlorothiazide*(ReferPageNo.----and---) Spironolactone* (Refer Page No.---) 

14.8 Lipid Lowering Drugs 

Drugtherapytolowerplasmalipidsshouldbeusedinaddition to dietary management and correction of 

other modifiable cardiovascular risk factors. Various classes of drugs used as lipid lowering drugs 

are 

HMG-CoA Reductase Inhibitors 

They are the most efficacious and tolerable drugs like simv-astatin, 

pravastatin,atorvastatinetc.Theyareprimarily indi-cated in secondary prevention of myocardial 

infarction andstrokeinpatientswhohavesymptomaticatherosclerotic disease following acute 

myocardial infarction or stroke and in primary prevention of arterial disease in patients who are at 

high risk because of elevated serum cholesterol concentration. 

Fibric Acid Derivatives 

This class of drugs including fenofibrate, gemfibrozil etc are indicated in patients with mixed 

dyslipidemia (i.e. raised serum triglycerides and cholesterol), low high density lipoprotein (HDL) 

and high risk of atheromatous disease (often type 2 diabetic patients), and in severe treatment- 

resistant dyslipidemia. 

Nicotinic acid 

Nicotinic acid reduces serum cholesterol and triglycerides levelsintypes II,III,IV, 

andVhyperlipoproteinemias.Adverse effectsincludeflushing,palpitationsandgastrointestinaltract 

disturbances.



 

28  

Atorvastatin* 

ScheduleH 

 

Indications; Primary and secondary hypercholesterolemia, prevention of cerebrovascular 

accidents,primaryprevention of coronary heartdisease. 

Dosage form; Tablets 5, 10, 20, 40 and 80 mg. 

Dose; Oral:Adult — 10 mg daily, increased at 4 weeks interval. Max. dose 80 mg. 

Contraindications; Hypersensitivity; active liver diseases or unexplained persistent elevation of 

serum transaminase; pregnancy (Appendix 10c), lactation. 

14.8  Lipid Lowering Drugs 

 

Precautions;Patients who consume substantial quantities of alcohol and 

haveahistoryofliverdiseases,Childrenbelow 10 years, premenarcheal females; interactions 

(Appendices 10a, 10c). 

Adverse effects;Myopathy is the serious adverse effect; headache; infrequent elevation of creatinine 

phosphokinase; rhabdomyolysis; insomnia; dizziness; abdominal pain, constipation, diarrhoea, 

dyspepsia, flatulence and nausea. 

 

Ezetimibe 

Indications; Hypercholesterolemia, hyperlipidaemias, homozygous familial sitosterolaemia. 

 

Dosage form; Tablet-10 mg. 

 

Dose ; Adult — 10 mg once daily  

 

Contraindications; Hypersensitivity, children below 10 years, pregnancy (Appendix 10c), 

interactions (Appendices 9c,9d),lactation(Appendix10b),moderatetosevereliver disease or 

unexplained serum transaminase elevation, acute pancreatitis. 

Precautions;Renal or mild hepatic impairment, immediately discontinue ezetimibe and any HMG-
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CoA reductase inhibitor or fibrates if myopathy is diagnosed.
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Adverse effects;Diarrhoea, sinusitis, pharyngitis, cough, arthralgia, myalgia, respiratory infection and 

fatigue, hepatitis/ increased serum transaminases, increased creatinine phosphokinase, 

myopathy/rhabdomyolysis, headache, nausea, rash, dizziness, chestpain, abdominal 

painwithcramps,back pain, biliary calculus,thrombocytopenia. 

 

Fenofibrate 

 ScheduleH 

 

Indications;Hypercholesterolemia,hypertriglyceridemia. 

Dosage forms; Capsules- 67 and  200  mg, Tablets- 145 and 160 mg Injections- 20, 40 and 60 

mg/vial. 

Dose; Hyperlipidemia:Adult— Initial dose 67 mg 2 to 4 times a day (micronised) or 200 mg/day in 

divided doses (non-micronised). Child — 5 mg/kg daily. 

Contraindications;Hypersensitivity, severe renal and hepatic impairment, pre-existing gall bladder 

disease, primary biliary cirrhosis, pregnancy (Appendix 10c), lactation (Appendix 10b). 

Precautions;Pancreatitis; skeletal muscle effects; renal and hepatic impairement; monitor for LFT 

and blood counts regularly; interactions (Appendix 9c). 

Adverseeffects; Myalgia;hepatitis;rashes;cholelithiasis, rhabdomyolysis; increased SGPT 

andSGOT,abdominalpain, photosensitivity; rhinitis;sinusitis. 

Nicotinic acid (Refer Page No ----) 

ScheduleH 

 

Indications; High risk hyperlipidaemia, nicotinic acid deficiency, peripheral vascular disease. 

 

Dosage form; Tablets-375 and 500 mg Plain and 375 mg SR. 

 

Dose; Oral: Treatment and prophylaxis of nicotinic acid deficiency; Adult— 500 mg daily. 

Hyperlipidaemia;Adult— 1 to 2 g, 2 to 3 times daily, max.dose: 6 g per day; (As extended release 

Tablets max. dose is 2 g). Niacin should be started at low  dosesand increased slowly over 

severalweeks. Peripheral vascular disease; Adult — 100 to 150 mg, 3 to 5 times daily; (Extended 

release preparation) 300 to 400 mg 12 hourly.
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Contraindications;Hypersensitivity, liver disease, severe hypotension, diabetes, arterial bleeding. 

Precautions;Gout, hepatic dysfunction, children, pregnancy (Appendix 10c), lactation (Appendix 

10b), myasthenia gravis, interactions (Appendix 9a and 9c). 

Adverseeffects;Headache,diarrhoea,vomiting,fainting, pepticulcer, hyperuricaemia, gout, 

toxicamblyopia,flushing, hyperpigmentation,dryskin,musclepain,jaundice,pruritus, atrial fibrillation. 

Flushing can be blocked by administering 300 mg of aspirin half an hour before taking niacin, or by 

taking 1 tablet of ibuprofen perday. 
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15. Dermatological Drugs 

 

15.1 Antibacterial Drugs 

Staphylococcal infections of the skin such as impetigo, folliculitis, and furunculi and streptococcal 

infections such as cellulitis and erysipelas are very common where the climate is hot and humid, 

where standards of hygiene are compromised, and in immunodeficient patients. 

In all skin infections, an important part of treatment is cleansing and thorough drying. Washing with 

soap and water will often help to prevent infection. Light localized infections can often be treated 

effectively with an antiseptic solution such as chlo-rhexidine. Superficial crusts should be gently 

washed with soap and water or a weak solution of aluminium acetate or a 0.01% solution of 

potassium permanganate. Infected burns should be treated with silver sulfadiazine, which is 

bactericidal against both Gram-positive and Gram-negative organisms. An ointment containing 2% 

mupirocin, which is active against Gram-positive bacteria, is of value, particularly in impetigo. To 

prevent the development of resistance, mupirocin should not be used for more than 10 days. 

Topical use of preparations containing antimicrobials which are widely used systemically should be 

avoided. These include penicillins, sulfonamides, streptomycin and gentamicin, which should be 

reserved for the systemic treatment of infections because of the possibility of inducing sensitivity 

and favouring the emergence of resistant organisms. Only widespread superficial or deep-seated 

infections associated with fever require treatment with a systemic antibiotic. Whenever possible, the 

choice of an antimicrobial should be based on the results of sensitivity tests. 

 

Gentian Violet* (Refer Page No. ---) 

Indications; Superficial fungal and bacterial infections. 

Dosage forms; Solution- 0.5%, Tincture- 0.5%. 

Dose; Skin infections: apply 2 or 3 times daily for 2 to 3 days. 

Contraindications; Sensitivity to gentian violet. 

Precautions; External use only; avoid contact with eyes; it can dye skin; pregnancy (Appendix 

10c). 

Adverse effects; Redness, swelling, irritation, allergic reaction.
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Neomycin + Bacitracin* 

 

Indications; Superficial bacterial infections of the skin due to staphylococci and streptococci. 

Dosage form; Cream 5, 10 and 15g (Aluminium tubes). 

Dose; Adult and Child — Bacterial skin infections over 2 years: apply as a thin layer 3 times 

daily. 

Contraindications; Neonates 

Precautions; Avoid application to substantial areas of skin or to broken skin (risk of significant 

systemic absorption); overgrowth of resistant organisms on prolonged use; pregnancy (Appendix 

10c). 

Adverse effects; Sensitisation, especially to neomycin, causing reddening and scaling, systemic 

absorption leading to irreversible ototoxicity, particularly in children, elderly, and in renal 

impairment, pregnancy (Appendix 10c).  

Potassium Permanganate* (Refer Page No. ----) 

Indications; Wet dressings to assist healing of suppurating superficial wounds, tropical ulcers, 

tinea pedis infection, pemphigus, impetigo. 

Dosage form;Solution 1:10,000 (0.01% solution). 

Dose;  Suppurating superficial wounds and tropical ulcers: wet dressings of 1:10,000 (0.01%) 

solution, changed 2 or 3 times daily; tropical ulcers also require treatment for 2 to 4 weeks with 

procaine benzylpenicillin. 

Tinea pedis: soaks severe weeping lesions in 1:10,000 (0.01%) solution every 8 h. 

Pemphigus: soaks compresses in 1:10,000 (0.01%) solution and apply every 4 h. 

Impetigo: superficial crusts should be gently separated with a 1:10,000 (0.01%) solution. 

Contraindications; Avoid occlusive dressings; interactions (Appendix 10d). 

Precautions; Irritant to mucous membranes; redness of skin. 

Adverse effects; Local irritation; skin and fabrics stained brown. 

Schedule H 
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Silver Sulfadiazine* 

Indications; Prophylaxis and treatment of infection in burns. 

Dosage form; Cream 1% w/w. 

Dose; Infection in burns: apply using aseptic technique daily (more frequently, if volume of exudate 

is large) whilst there is a possibility of infection, or until healing is complete. 

Contraindications; Hypersensitivity to sulfonamides; neonates; premature infants. 

Precautions; Renal or hepatic impairment; G-6-PD deficiency; lactation (Appendix 10b); monitor 

serum sulphadiazine concentration and check urine for sulpha crystals; pregnancy (Appendix 10c). 

Adverse effects; Allergic reactions include rashes, burning and itching, argyria and sulfonamide- 

induced systemic toxicity, including blood disorders following application to large areas or 

prolonged use; transient leukopenia, skin necrosis, skin discolouration. 

 

Mupirocin 

 

Indications; Impetigo, secondary skin infections 

 

Dosage form; cream 2% 

 

Dose; Apply 2% ointment to affected area q8hr for 3-5 days 

 

Contraindications; Hypersensitivity 

 

Precautions; Avoid contact with eyes, not to be used in burn patients 

 

Adverse effects; Burning/stinging sensation, pruritis, headache, nausea, rash, urticaria. 

 

15.2 Antifungal Drugs 

 

Ringworm 

Benzoic acid and methyl rosanilinium chloride (gentian violet) solution are inexpensive and 

effective fungistatic compounds for the treatment of dermatophyte infections such as ringworm. 

Schedule H 
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Minor skin lesions due to ringworm can be cleared with repeated applications of compound benzoic 

acid ointment (Whitfield ointment), which combines the fungistatic action of benzoic acid with the 

keratolytic action of salicylic acid. However, the most effective topical treatment for dermatophyte 

infections is a cream containing an imidazole such as miconazole, which is effective for long-

established lesions but is more expensive than compound benzoic acid ointment. Extensive and 

generalized infections of the skin, nails and scalp should be treated systemically for several weeks 

with griseofulvin or fluconazole. 

Scalp ringworm (Tinea capitis) typically appears as a patch of scaling alopecia, or a swollen 

inflammatory area (Tinea kerion). Mild forms may remit spontaneously at puberty. 

Inflamed lesions should be treated systemically with griseofulvin. Application of miconazole cream 

may accelerate healing of scaly lesions. 

Ringworm on the body (Tinea corporis) can also be cleared with compound benzoic acid ointment 

or a topical imidazole such as miconazole. In resistant cases a 4-week course of oral griseofulvin is 

required. 

Foot ringworm (Tinea pedis or athlete’s foot) is usually treated topically. Compound benzoic acid 

ointment should be applied twice daily to all infected areas and all toe clefts for at l east 4 weeks. 

Systemic therapy with griseofulvin or fluconazole may be required if the foot is extensively 

infected. Tinea pediscommonly recurs and may be treated with miconazole cream. Severe weeping 

lesions respond to frequent soaking in solutions of 1:10,000 potassium permanganate and systemic 

anti-fungals may also be needed. 

Nail infections (onychomycosis, tinea unguium) are difficult to treat; fingernails may require 6 

months treatment with oral griseofulvin and toenails may require 12 months or more of this 

treatment. Approximately 60% of nail infections either do not respond or relapse after treatment 

with griseofulvin. 

Candidosis 

Candida can infect the oral cavity, the vagina or the skin. Cutaneous lesions tend to occur in 

patients with diabetes mellitus and some chronic debilitating conditions, including 

hypoparathyroidism and various congenital disorders of the immune system. The most severe 

infections of candida are now seen in patients with HIV infection. 

Cutaneous candidosis usually responds to miconazole cream as a twice daily application. Chronic 

candida paronychia, which can result ultimately in nail dystrophy, is more difficult to treat. 

Treatment should be based on determination of the underlying cause and its reduction or 
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elimination; hands and folds of the nail must be kept dry and daily application of an imidazole 

cream for several months may be required, ensuring penetration of the cleft between the nail plate 

and the swollen skin around the nail. 

Pityriasis Versicolor 

Pityriasis (tinea) versicolor is caused by a commensal yeast. Application of Sodium thiosulfate 

twice daily for 4 weeks is usually effective although areas of depigmentation on darker skins remain 

after completion of treatment. Relapses can be frequent, however, probably because much of the 

infected area may appear normal and be left untreated. Better results have been reported with 

topical applications of miconazole or selenium sulphide.  

 

Benzoic Acid +  

Salicylic Acid* (Refer Page No. ---) 

Indications; Mild dermatophyte infections, particularly caused by Tinea pedis and Tinea corporis 

Dosage form; Cream- 25 and 50g (Aluminium tubes, jars). 

Dose; Fungal skin infections: apply twice daily until the infected skin is shed (usually at least 4 

weeks). 

Precautions; Avoid contact with eye, nose and mouth, pregnancy (Appendix 10c). 

Adverse effects; Occasionally localised; mild inflammatory reaction; swelling of face, lips and 

tongue; difficulty in breathing. 

Miconazole* (Refer Page No. ---) 

Indications; Superficial fungal infections due to dermatophytes and yeasts, and secondary 

infections caused by Gram-positive cocci, including ringworm, intertrigo, candida napkin rash, 

paronychia, and pityriasis versicolor. 

Dosage forms;Cream- 10 and 15g (2%); Gel- 2% w/w. 

Dose; Skin infections: apply twice daily to clean dry lesions, continuing for at least 10 days after the 

condition has cleared. Nail infections: apply 1 to 2 times daily. 

Precautions; Contact with eyes and mucous membranes should be avoided; pregnancy (Appendix 

10c). 

Adverse effects; Occasional local irritation and burning; also contact dermatitis; discontinue if 

sensitisation occurs.
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Sodium hyposulphite*(Refer Page No. ----) 

Indications;Pityriasis versicolor; cyanide poisoning. 

Dosage form; Solution15%. 

Dose; Pityriasis versicolor: apply twice daily for 4 weeks.  

Precautions; Pregnancy (Appendix 10c). 

Adverse effects; Mild temporary burning or stingning at site of application. 

 

15.3Anti-Inflammatory and Antipruritic Drugs 

 

Contact Dermatitis: 

Contact dermatitis can result from an allergic or irritant skin reaction. Removal of the substance 

provoking the reaction is the first step in treating this condition. Mild cases of contact dermatitis can 

be treated with topical hydrocortisone which suppresses inflammation. A short course of oral 

prednisolone or a topical corticosteroid such as betamethasone should be considered for more 

severe cases. 

Pruritus 

Pruritus or itching is a common symptom of many skin diseases. However, contact with certain 

substances, conditions that dry the skin, stress, and extremes of temperature may also be a cause. 

Thus, an important part of treatment is to eliminate or minimize the reason for the irritation. 

Corticosteroids, such as hydrocortisone or betamethasone applied topically, can give relief. 

Soothing baths or the application of an emollient cream may also be helpful. Systemic 

antihistamines, such as oral chlorpheniramine, may relieve generalized pruritus. 

Atopic Dermatitis: 

Atopic dermatitis (or eczema) is a common skin disorder, which mainly occurs in infants and 

children; it is associated with intense itching, with areas of red skin. Pruritus may be partially 

relieved by applying astringent aluminium acetate lotion to exudative lesions and emollients to 

lichenified plaques. Topical hydrocortisone should be applied in short courses of 1-2 weeks to treat 

even mild areas of involvement. The use of betamethasone should be considered in the treatment of 

persistent localized dermatitis in adults. A sedative antihistamine an be given at night to alm 

pruritus and facilitate sleep. A secondary infection, often involving Staphylococcus aureus, may be 
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responsible for exacerbations; in such cases, an oral antibiotic such as erythromycin can be given 

for 7-10 days. 

Seborrhoeic Dermatitis: 

Use of a keratolytic shampoo and exposure to ultraviolet light reduce both the inflammation and the 

scaling resulting from seborrhoeic dermatitis of the scalp (dandruff). The shampoo should be 

massaged into the scalp, immediately rinsed off and then reapplied until a foam is produced, leaving 

the second application in contact with the scalp for at least 5 min. Selenium sulfide, which has both 

antifungal and keratolytic properties, is widely used in many proprietary shampoos. A combination 

of sulphur and salicylic acid, which has an additional antimicrobial action, is also effective. 

Ichthyosis: 

In ichthyosis, emollients such as aqueous creams and emulsifying creams should be applied daily 

(or more frequently in severe cases) to affected skin. The addition of a keratolytic, such as salicylic 

acid 5% can be helpful. 

Lichen Planus: 

Lichen planus is a chronic, papular, pruritic skin eruption that occurs typically in middle age and 

later life; the condition is often mild and may need no treatment. In more severe cases, when the 

underlying cause cannot be identified, a topical corticosteroid offers the only prospect of remission. 

 

Benzoyl Peroxide 

Schedule: 

Indications; For the topical treatment of acne vulgaris. 

Dosage forms; Cream 10 per cent w/v, Gel 2.5 per cent w/v, 5 per cent w/v, 10 per cent w/v   

Dose; Adult: As 2.5-10% preparation: Apply 1-2 times/day. Max increase to tid if needed. 

Contraindications; Hypersensitivity 

Precautions; Avoid contact with eyes, mouth, and mucous membranes; avoid use of occlusive 

dressings; avoid excessive exposure to sunlight.  

 

Storage; Store protected from light in a container that has been treated to reduce static discharge 

and that has a device for release of excess pressure, at a temperature between 2 ° to 8° 
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Betamethasone* 

Indications — Severe inflammatory skin conditions inluding contact dermatitis, atopic dermatitis 

(eczema), seborrhoeic dermatitis, lichen planus, psoriasis of the scalp, hands and feet, intractable 

pruritus; Addison’s disease, Simmond’s disease, bursitis. 

Dosage forms; Tablet- 0.5mg; Injection- 1ml ampoule (4mg/ml); Cream- 0.1%, Ointment-0.1%. 

Dose; Adult and Child— Inflammatory skin conditions, over 2 years of age: apply small quantity 

to the affected area 1 to 2 times daily until improvement occurs, then less frequently. 

Contraindications; Untreated skin infections or broken skin; rosacea; acne; perioral dermatitis; 

systemic infections unless specific anti-infective therapy is employed. 

Precautions; Children (avoid prolonged use); adrenal suppression if used on a large area of the 

body or for a long time; particularly with an occlusive dressing or on broken skin; avoid use on the 

face for more than 7 days; secondary infection requires treatment with an appropriate antimicrobial; 

may impair the ability to resist and counteract infections; diabetes mellitus; pregnancy (Appendix 

10c); elderly; lactation (Appendix 10b). 

Adverse effects — Exacerbation of local infection; local atrophic changes particularly on the face 

and in skinfolds; characterised by thinning of the dermis; depigmentation; dilatation of superficial 

blood vessels and formation of 

striae; perioral dermatitis; acne at site of application; suppression of the hypothalamic-pituitary-

adrenal axis with prolonged or widespread use (particularly under occlusion); subcapsular cataract; 

osteoporosis; glaucoma; intracranial hypertension; psychic instability. 

 

Calamine* 

Indications; Mild pruritus. 

Dosage forms; Lotions 50 and 100 ml (8%); Cream 5 and 10% w/v. 

Dose; Mild pruritus: apply liberally 3 to 4 times daily. 

. 

Carboxy methyl cellulose Sodium        

Schedule-                                                          

Indications; For temporary relief from burning irritation and discomfort due to dryness of the eye 

or due to exposure to wind or sun. May also be used as a protectant against further irritation.

Schedule H 



 

40  

Dosage form; Drops 0.5%, 1 % (NLEM) 

Dose; 

Contraindications; Contact lenses, corneal abrasion, ocular infection, ocular trauma, visual 

disturbance, Pregnancy, Children, infants, neonates, Breast-feeding. 

Precautions; 

Adverse effects; blurred vision, contact dermatitis, rash, itching/ swelling (especially of the face/ 

tongue, throat), severe dizziness, trouble breathing.  

 

Hydrocortisone* 

(Refer Page No. ---, ---, --- and -----) 

Indications; Contact dermatitis, atopic dermatitis (eczema), lichen planus; intractable pruritus and 

phototoxic reactions, including polymorphic light eruptions andactinicprurigo; short-term 

treatment of psoriasis of the face and flexures;ulcerative colitis. 

Dosage form; Cream 10 and 15g (1%). 

Dose; Inflammatory skin conditions: apply a small quantity to the affected area 1 to 2 times daily 

until improvement occurs, then less frequently. 

Contraindications; Untreated skin infections or broken skin; rosacea; acne; perioral dermatitis. 

Precautions; Children (avoid prolonged use); occlusive dressings increase penetration into 

keratinized lesions (use occlusive dressings only at night and for no longer than 2 days; avoid use 

on weeping lesions); secondary infection requires treatment with an appropriate antimicrobial; 

latent peptic ulcer; hypertension; hypothyroidism; psychic derangement; lactation (Appendix 10b); 

interactions (Appendix 9d); pregnancy (Appendix 10c). 

Adverse effects — Exacerbation of local infection, atrophic changes (see under Betamethasone) 

less likely with mild corticosteroids, but infants and children particularly susceptible, fluid 

retention, hypokalaemia, osteoporosis, impaired wound healing, increased intracranial and 

intraocular pressure, negative nitrogen balance. 

15.4 Astringent Drugs 

Aluminum acetate is a topical astringent used as an antiseptic for various skin conditions including 

suppurating superficial wounds and tropical ulcers, and the lesions produced by pemphigus and 

impetigo. Potassium permanganate may be used in the same way.

Schedule H 
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Zinc Oxide* 

It is astringent antiseptic available in the form of powder. 

15.5 Drugs Affecting Skin Differentiation and Proliferation 

Acne Vulgaris: 

Acne is a disorder of the pilosebaceous follicles and typically first appears during puberty when 

androgenic stimulation triggers excessive production of sebum. Mild acne is characterized by 

comedones and a few pustules which heal without scarring, and usually responds to topical therapy 

alone. In moderate acne, where there are more extensive pustules causing mild scarring, oral 

antibiotics such as a tetracycline or erythromycin are commonly used. In severe acne, widespread 

pustules are accom-panied by nodular abscesses and cysts, requiring treatment with estrogens, 

antiandrogens, or retinoids. Since scarring of the skin resulting from severe nodular acne causes 

major distress, acne should always be treated as soon as possible. 

Exposure to substances suspected of causing or aggravating the condition should be avoided. 

Systemic treatment must be continued for several months before a response can be anticipated. 

During this time, topical preparations should be applied to the affected areas to prevent the 

development of new lesions. 

Topical antibiotics such as clindamycin are widely used in inflammatory acne. However, treatment 

must be maintained for 2 to 3 months before any benefit is seen and this prolonged course carries 

the risk of selection and spread of antibiotic resistant organisms. 

Psoriasis: 

Psoriasis, which affects people of all ages in all countries, is one of the most common chronic 

dermatoses in industrialized countries, and is characterized by epidermal thickening and scaling. 

Psoriasis vulgaris (chronic plaque psoriasis) is the most common form of the condition, usually 

affecting extensor surfaces of the limbs and the scalp. Dithranol restores the normal rate of 

epidermal cell proliferation and keratinization, and localized psoriasis 

vulgaris can frequently be cleared by daily applications for a period of 2 to 4 weeks. A short contact 

method of application causes little, if any, irritation or staining of normal skin, and is particularly 

useful for outpatient management. There is a risk of severe conjunctivitis if dithranol enters the eye. 

Crude coaltar is also effective in the treatment of psoriasis. Some preparations additionally contain 

salicylic acid as a keratolytic. Good results are often obtained when daily applications or baths are 

combined with exposure to ultraviolet light or sunlight.
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Emollients containing low concentrations of salicylic acid (1-2%) are a useful adjunct to treatment, 

particularly where there is thick scaling. A preparation containing urea 10%, which has 

moisturizing, keratolytic and antimitotic properties, may prove more effective than an emollient. 

Topical corticosteroids have a limited role in psoriasis. A mild corticosteroid such as hydrocortisone 

may be used on the face and flexures, whereas a potent corticosteroid such as betamethasone is 

most appropriate for the scalp, hands and feet. However, when extensive areas of the body surface 

are involved or when there is erythrodermic psoriasis, sufficient may be absorbed to cause adrenal 

suppression; also rebound often occurs after stopping treatment, resulting in a more unstable form 

of psoriasis. 

Warts: 

Warts most commonly affect the hands, feet (plantar warts, verrucas), and anogenital region 

(condylomataacuminata); all are caused by the human papilloma virus. They may regress 

spontaneously at any time within months or years of their first appearance; however, particularly in 

immunosup-pressed patients, they may spread and be difficult to cure. 

Many common, plane and plantar warts can reasonably be left untreated, but painful or unsightly 

lesions generally respond to application of preparations containing salicylic acid. Where available, 

cryotherapy using liquid nitrogen applied with a cotton-tip or a spray is highly effective; however, 

freezing the skin can produce temporary or permanent depigmentation (particularly on dark skin), 

and should be used with caution. 

Anogenital warts are usually transmitted by sexual contact; they should always be treated, although 

they frequently recur, because of the increased risk of cervical cancer. Podophyllum resin, a caustic 

antimitotic agent, may be applied to small external lesions. The risk of extensive local necrosis and 

of systemic toxicity excludes the use of podophyllum resin on larger surfaces. When available, 

podophyllotoxin is a less toxic alternative. Where podophyllum is contraindicated or ineffective 

surgical removal, electrocautery, cryosurgery and laser therapy are possible options. 

Coal tar* 

Indications; Chronic psoriasis, either alone or in combination with exposure to ultraviolet light; 

eczema. 

Dosage forms; Cream- 20g (1 to 6% w/w); Lotion-50 ml (1 to 6 %w/v). 

Dose; Psoriasis: apply 1 to 4 times daily, preferably starting with lower strength preparation. 

Coal tar bath; use 100 ml in bath of tepid water and soak for 10 to 20 min; use once daily to once 

every 3 days for at least 10 baths; often alternated with ultraviolet (UV) rays, allowing at least 24 h 
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between exposure and treatment with coal tar. 

Contraindications; Inflamed, broken or infected skin. 

Precautions; Skin protection possibly required to reduce photosensitivity reactions; avoid contact 

with eyes; pregnancy (Appendix 10c). 

Adverse effects; Irritation; photosensitivity reactions; rarely, hypersensitivity, skin; hair and fabrics 

discoloured; stinging. 

Dithranol* 

Indications; Moderately severe psoriasis. 

Dosage form(s); Ointment- 30g (0.25, 0.5 and 1% w/w). 

Dose; Psoriasis: initiate under medical supervision starting with 0.1%, carefully apply to lesions 

only, leave in contact for 30 min, then wash off thoroughly; repeat application daily, gradually 

increasing strength to 2% and contact time to 60 min at weekly intervals; wash hands thoroughly 

after use. 

Contraindications; Hypersensitivity; avoid use on face; acute eruptions; excessively inflamed 

areas. 

Precautions; Irritant avoid contact with eyes and healthy skin; not to be used in acute psoriasis; 

pregnancy (Appendix 10c). 

Adverse effects; Local irritation, discontinue use if excessive erythema or spread of 

lesions,conjunctivitis following contact with eyes, staining of skin, hair and fabrics, stains skin.  

 

5-Fluorouracil* (Refer Page No. ----) 

 

Indications; Actinic keratosis; genital warts unresponsive to podophyllum resin; 

malignant disease. 

Dosage form; Cream- 5%w/w. 

Dose; Actinic keratosis, genital warts: apply thinly 1 to 2 times daily until marked inflammatory 

response occurs (usually 3 to 4 weeks); healing may require further 2 months after completion of 

treatment. 

Note: Avoid use of metal applicator.

Schedule H 
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Contraindications; Haemorrhagic ulcerated tissue; patients with dihydropyrimidine dehydrogenase 

enzyme deficiency; pregnancy (Appendix 10c); hypersnesitivity. 

Precautions; Avoid mucous membranes and eyes; since UV light intensifies the inflammatory 

reaction; avoid prolonged exposure to sunlight; inflamed ulcerated skin; hepatic impairment 

(Appendix 10a); lactation (Appendix 10b); interactions (Appendix 9c). 

Adverse effects; Local inflammatory and allergic reactions; rarely, erythema multiforme; 

photosensitivity reactions during and for up to 2 months after treatment; eye irritation. 

Storage; Store protected from light. Injection: store protected from light in a single dose container 

at a temperature not exceeding 30°C. Injection should not be allowed to freeze. 

 

Isotretinoin 

 

Indications; Resistant and severe nodulocystic acne, dry scaly surface, mottling, wrinkles, rough 

and leathery texture, acute promyelocytic leukemia, actinic keratoses. 

Dosage forms; Tablet- 20 mg; Capsules- 5, 10, 20, 30 and 40 mg; Creams- 15 and 20 g (0.025 

and 0.05%w/w); Gels- 10 and 20 mg (0.05 and 0.025% w/w); Ointment- 20 g (0.05% w/w). 

Dose; Oral: Acne: Adult— 0.5 to 1 mg/kg daily in 2 divided doses. Duration of treatment: 15 to 20 

week; may be discontinued if number of cysts is reduced by >70% (whichever is sooner). Patients 

intolerant to initial dose: Treatment continued at a lower dose. Patients with very severe acne or 

acne evident on the body instead of face: max. dose of 2 mg/kg daily. There should be a 2 month 

drug-free interval if a second course is necessary. Topical/Cutaneous Acne: 

Adult— As 0.05% gel: Apply sparingly once or twice daily. Effect may not be evident for 6 to 8 

weeks. 

Contraindications; Female patients who are or may become pregnant (Appendix 10c), lactation, 

hypersensitivity, acute eczematous, sun burnt or abraded skin, hypervitaminosis of Vitamin A, 

hyperlipidemia, pancreatitis. 

Precautions; Contraceptive measures must be followed for any subsequent course of therapy, 

concomitant application with keratolytic agents, avoid exposure to sunlight and UV light, renal and 

hepatic impairment, patients and their relatives should be informed of the depressive symptoms and 

the same may be actively assessed during each visit and appropriate action taken, interactions 

(Appendix 9c).

Schedule H 



 

45  

Adverse effects; Dryness of skin and mucous membranes, pruritus, epistaxis, cheilitis, erythema, 

sometimes Stevens– Johnson syndrome, paresthesias, anxiety, conjunctivitis, paronychia,risein 

serum lipids,pancreatitis,hypervitaminosis (however, it is less than that of tretinoin), oedema, hair 

thinning and intracranial tension leading to nausea and vomiting, hearing impairment, 

hepatotoxicity, visual impairment. Psychiatric side-effects such as depression, suicidal tendencies 

and psychotic symptoms can occur frequently in adolescents and young adults. 

 

Salicylic Acid* (Refer Page No. -----) 

Indications; Hyperkeratotic conditions. 

Dosage forms; Topical Solution 2%w/w, Ointment 6%, 12% w/w. 

Dose; Hyperkeratotic skin disorders: apply once daily, starting with lower strength preparations; 

gradually increase strength until satisfactory response obtained. 

Contraindications; Broken or inflamed skin; children under 2 years. 

Precautions; Diabetes mellitus or if peripheral blood circulation impaired; avoid contact with eyes; 

mouth; and mucous membranes; avoid application tolarge areas; iritated; loose/ infected skin; 

pregnancy (Appendix 10c). 

Adverse effects; Local irritation, dermatitis, salicylism on excessive application or treatment of 

large areas, particularly in children, salicylic acid poisoning, confusion, dizziness, headache, rapid 

breathing, ringing/buzzing in ears. 

Urea 

Indications; Hydrating agent and keratolytic for dry, scaling and itching skin conditions. 

Dosage form; Cream-10% in combination with other drugs (Aluminium tubes/jars) 20, 30 and 

50g. 

Dose; Dry, scaling skin disorders: apply twice daily, preferably to damp skin. 

Precautions; Avoid application to face or broken skin; avoid contact with eyes; pregnancy 

(Appendix 10c). 

Adverse effects; Transient stinging and local irritation; irritation to eyes; skin and respiratory tract. 

Sucralfate  

New monograph needs to be added as per NLEM 2015 and also has to check the category of drug in 

this particular chapter
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Schedule: H 

Indication; For infected wounds and ulcers, Indicated in the treatment of gastric duodenal & 

benign ulcer, Bedsore, haemorrhoids, fistulae & fissures. 

Dose; Usual Adult Dose for Duodenal Ulcer; 1 g orally 4 times a day, Duration of therapy: 4 to 8 

weeks 

Dosage form; Tablet 

Contraindication; Hypersensitivity 

Precaution4; Antacids should not be taken with Sucralfate.  

Adverse Drug Reactions; 

Constipation, Dry mouth, nausea, flatulence, gastric discomfort, indigestion, pruritus, rash, 

dizziness, insomnia, vertigo, back pain, headache, dyspnoea, lip swelling 

 

Tacrolimus  

 

Indiacations: Second-line therapy for the short term and non-continuous chronic treatment of 

moderate to severe atopic dermatitis in non-immunocompromised adults and children. 

Dosage form; Ointment- 0.03% and 0.1% for adults, and only 0.03% for children aged 2 to 15 

years. 

Adverse effects; stinging sensation, Irritation, risk of cancer with long-term use: should not be used 

as long-term treatment, over large surface areas, or in children under the age of 2 years.  

 

15.6 Scabicides and Pediculicides Scabies: 

Scabies is caused by a mite,Sarcoptesscabiei, that burrows into the skin. It is readily transmitted 

from person to person; therefore the entire household must be treated at the same time to prevent 

reinfection. It is not necessary to take a bath before treatment with an acaricide, but all clothing and 

bedding should be washed to prevent reinfection. 

Benzyl benzoate is an inexpensive scabicide. It must be applied to all skin surfaces, from the scalp 

to the soles of the feet, avoiding contact with the eyes; it is too irritant for use on chil- dren. 

Permethrin is less irritant and more effective than benzyl benzoate, but also more expensive; it may 

be used on children. Young infants can be treated with a cream containing precipitated sulphur 6-

10% applied once daily for one week. 
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Pediculosis: 

Pediculosis of the head and body is caused by Pediculushumanuscapitis and 

Pediculushumanuscorporisrespectively; pubic lice (crab lice) infestations are caused by Pthirus 

pubis, which may also affect the eye lashes and brows. All are transmitted by person to person 

contact, and may also contaminate 

clothing and bedding. All members of the affected household (and sexual contacts) must be treated 

at the same time, and clothing and bedding should be washed or exposed to the air; in head lice 

infestations, hair brushes and combs should also be disinfected. 

Head and body lice are readily treated with permethrin; malathion is effective against pubic lice. 

Benzyl benzoate may be used for all lice infestations. 

 

Benzyl Benzoate* 

Indications; Scabies; head, body and pubic lice;pediculosis. 

Dosage forms;   Lotion-100 ml (25% w/v); Ointment- 25% w/w (25g), Cream- 25% w/v. 

Dose; Adult— Scabies: apply from neck down at night for 2 nights; on each occasion wash off 

after at least 24 h. Pediculosis: apply to affected area and wash off 24 h later; further applications 

possibly needed after 7 and 14 days.  

Contraindications; Irritated skin; neonates; pregnancy. 

Precautions — Do not use on inflamed or broken skin; avoid contact with eyes and mucous 

membranes; not recommended for children; lactation (withhold during treatment); apply below 

neck only; elderly. 

Adverse effects — Local irritation; particularly in children. 

Gamma Benzene Hexachloride 

Indications —Pediculosis (but use for head lice is restricted by resistance), scabies. 

Dosage form(s); Lotion 1%w/v; Ointment 1%w/w; Cream 1%w/w; Shampoo 1%w/v ;Soap 1% 

in 75 g. 

Dose; For pediculosis: As 1% preparation, apply to scalp and hair (taking carenottoenter eyes), it 

should be massaged for 4 min and rinsed thoroughly. 

For scabies: Take a proper bath and dry your skin then apply lotion in a thin layer below the neck 

upto the sole of feet. Leave it for 8 to 12 h and then take bath.



 

48  

Contraindications; Seizure; hypersensitivity; skin inflammation; broken skin; premature infants; 

lactation; pregnancy (Appendix 10c). 

Precautions; Seizure disorder; open wound or sores; neonates, infants below 2 years;avoid contact 

with face,eyes; mucus membranes urethral meatus, psoriasis, elderly. 

Adverse effects; Insomnia; paresthesia; giddiness, agranulocytosis, aplastic anaemia, skin irritation, 

contact dermatitis; ataxia; alopecia; severe neurologic toxicities; 

symptoms of acute poisoning include nausea, vomiting, tremors, coma, convulsions and respiratory 

failure. Liver, kidney and myocardial toxicity have been reported. 

 

Ivermectin(Refer Page No. -----) 

Permethrin* 

Indications; Treatment of scabies, pediculosis. 

Dosage form; Cream/ Lotion- 5% w/w, 5% w/v respectively.Cream rinse — 1% w/w. 

Soap/Shampoo-75 g, 60 ml(5%w/w) respectively. 

Dose; Topical: Scabies: Adults and children — Thoroughly massage into skin from head to soles. 

Treat infants on the hairline, neck, scalp, temple, and forehead. Remove cream by washing after 8 

to 14 hours. One application usually is curative. Pediculosis: Adults and children — Apply 

sufficient volume to saturate the hair and scalp. Allow drug to remain on the hair for 10 minutes 

before rinsing. 

Contraindications; Hypersensitive to pyrethrins or chrysanthemums. 

Precautions; Skin infections, asthma, pregnancy, lactation, infants. Avoid contact with eyes and 

mucous membranes. 

Adverse effects; Irritation to the eyes, itching and burning when applied to the infected skin, 

erythema, numbness, tingling and rashes, 
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16. Diagnostic Agents 

 Immunologicals 

The tuberculin test has limited diagnostic value. A positive tuberculin test indicates previous 

exposure to mycobacterial antigens through infection with one of the tubercle bacilli, or BCG 

vaccination. The tuberculin test does not distinguish between tuberculosis and other 

mycobacterial infection, between active and quiescent disease, or between acquired infection 

and seroconversion induced by BCG vaccination. 

Tuberculin Purified Protein Derivative* (Tuberculin PPD) 

Indications;Used for test of hypersensitivity to tuberculoprotein. 

Dosage form; Available at special clinics or by specialists. 

Dose;  Intradermal injection: Adult and Child — 5 to 10 units (1 unit may be used in 

hypersensitive patients or if tuberculosis is suspected). 

Contraindications; Shouldnotbeusedwithin3weeksof receiving live viral vaccine. 

Precautions; Elderly; malnutrition; viral or bacterial infections (including HIV and severe 

tuberculosis), malignant disease, corticosteroid or immunosuppressant therapy-diminished 

sensitivity to tuberculin; avoid contact with open cuts, abraded or diseased skin, eyes or mouth. 

Adverse effects; Occasionally nausea, headache, malaise, rash; immediate local reactions 

(more common in atopic patients); rarely, vesicular or ulcerating local reactions, regional 

adenopathy and fever; necrosis, pruritis, pain. 

 

16.2 Ophthalmics 

Fluorescein is used in ocular diagnostic procedures and for locating damaged areas of the 

cornea due to injury or disease. Tropicamideis a short-acting relatively weak mydriatic that 

dilates the pupil and paralyses the ciliary muscle. It facilitates the examination of the fundus of 

the eye. 

Fluorescein* 

Indications; Detection of lesions and foreign bodies in the eye. 

Dosage form; Eye Drops- 5 and 10 ml (2% w/v).
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Dose; Ocular instillation: Adult and Child —Detection of lesions and foreign bodies in eye: 

instill sufficient solution drop wise to stain damaged area. 

Contraindications; Hypersensitivity; avoid use with soft contact lenses. 

Precautions; History of allergy or bronchial asthma; lactation; pregnancy (Appendix 10c). 

Adverse effects; Gastrointestinal distress; hypotension; syncope; cardiac arrest; 

thrombophlebitis. 

 

Lidocaine*(Refer Page No. …and …) Tropicamide* 

Indications; Dilatation of the pupil to examine the fundus; cycloplegia. 

Dosage form; Eye Drops- 5 and 10 ml vial (0.08 and 1.0 % w/v).  

Dose; Ocular instillation: Adult and Child—Dilatation of pupil to examine the fundus; 1 drop, 

15 to 20 min before examination of eye. 

 Precautions; Patients aged over 60 years and hypermetropic (long-sig hted) m ay 

precipitate acute angle-closure glaucoma; darkly pigmented iris; more resistant to papillary 

dilatation: exercise caution to avoid overdosage; hyperthyroidism; pregnancy (Appendix 10c); 

hypertension.Avoid operating machinery or driving for 1 to 2 h after mydriasis. 

Adverseeffects; Transient stinging and raised intraocular pressure; on prolonged 

administration- local irritation; hyperaemia; oedema and conjunctivitis; eczematic dermatitis; 

photophobia; parasympathetic stimulation. 

Storage; Store protected from light and moisture. Foreye drops: store in a refrigerator (8 to 

15°C). It should not be allowed to freeze. 

 

16.3 Radiocontrast Media 

Radiographic contrast media are needed for delineating soft tissue structures such as blood 

vessels, stomach, bowel loops and body cavities not otherwise visualized by standard X-ray 

examination. 

Barium sulphate is a metal salt which isused as contrast media to delineate the gastrointestinal 

tract. It is not absorbed by the body and does not interfere with stomach or bowel secretion or 

produce misleading radiographic artefacts. Barium sulphate may be used in either single- or 
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double- contrast techniques or computer-assisted axial tomography. For double contrast 

examination gas can be introduced into the gastrointestinal tract by using suspensions of 

barium sulphate containing carbondioxide or by using separate gas- producing preparations 

based on Sodium bicarbonate. Air administered through a gastrointestinal tube can be used as 

analternative to carbondioxide to achieve a double-contrast effect 

Amidotrizoates (meglumine amidotrizoate and Sodium amidot-rizoate) are iodinated ionic 

monomeric organic compounds. Both salts have been used alone in diagnostic radiography 

including computer-assisted axial tomography but a mixture of both is often preferred to 

minimize adverse effects and to improve the quality of the examination. Amidotrizoatesare 

used in a wide range of procedures including urography and examination of the gallbladder, 

biliary ducts and spleen. Owing to their high osmolality and the resulting hypertonic solutions, 

they are associated with a high incidence of adverse effects. Low osmolality media such as 

iohexol are associated with a reduction in some adverse effects (see below), but they are 

generally more expensive. Iohexol is used for a wide range of diagnostic procedures including 

urography, angiography and arthrography and also in computer-assisted axial tomography. 

Iopanoic acid is an oral iodinated ionic monomeric organic compound. It is absorbed from the 

gastrointestinal tract, excreted into the bile and concentrated in the gallbladder thus making it 

ideal for cholecystography. Propyliodone is an iodinated organic compound which is used for 

the examination of the bronchial tract. Meglumine iotroxate is excreted into the bile after 

intravenous administration and used for cholecystography andcholangiography. 

Hypersensitivity: 

Anaphylactoid reactions to iodinated radiocontrast media are more common with ionic, high 

osmolality compounds. Patients with a history of asthma or allergy, drug hypersensitivity, 

adrenal suppression, heart disease, previous reaction to contrast media, and those receiving 

beta-adrenoceptor antagonists (beta-blockers) are at increased risk. Non-ionic media are 

preferred for these patients and beta-blockers should be discontinued if possible. 

Barium Sulphate* 

Indications; Radiographic examination of the gastrointestinal tract. 

Dosage forms; Dry Powder- (to be administered with water before procedure); Suspensions- 

100%w/v, 250% w/v. 

Dose; Adult and Child— Radiographic examination of gastrointestinal tract: route and dosage 
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depend on procedure and preparation used (consult literature). 

Contraindications; Intestinal obstruction; conditions such as pyloric stenosis or lesions 

which predispose to obstruction; intestinal perforation or conditions with risk of perforation; 

such as acute ulcerative colitis; diverticulitis; or after rectal or colonic biopsy; 

sigmoidoscopy or radiotherapy; hypersensitivity; gastrointestinal haemorrhage; inflammation. 

Precautions; Adequate hydration after procedure to prevent severe constipation. 

Adverse effects;Constipation or diarrhoea; abdominal cramps and bleeding; perforation of 

bowel resulting in peritonitis; adhesions; granulomas and high mortality rate; 

electrocardiographical changes-may occur with rectal administration; pneumonitis or 

granuloma formation- following accidental aspiration into lungs; bloating; constipation; 

stomach pain; ringing in ears; nausea; vomiting; pale skin; weakness. 

 

Iohexol   

Schedule: 

Indication; X-ray contrast medium- Indicated in neuroradiology, angiography, urography, 

arthrography etc.  

Dosage form and Dose; Adult: Inj As iohexol soln containing 6-350 mg iodine/mL: Dose and 

strength used depends on the procedure and route of administration.  

Contraindications; Manifest thyrotoxicosis, hypersensitivity) 

Special Precaution;  Asthma or a history of allergies (risk of anaphylactoid reactions is increased); 

compromised blood-brain barrier (severe neurotoxicity after intrathecal use); epilepsy and brain 

tumour (higher risk of convulsions); severe hepatic or renal impairment, diabetics with renal 

impairment, dehydration and others who may be at increased risk of renal failure; multiple 

myeloma (dehydration from use may cause precipitation of  

protein in the renal tubules, leading to anuria and fatal renal failure); severe hypertension; advanced 

cardiac disease; phaeochromocytoma; sickle-cell disease; hyperthyroidism; debilitated, severely ill, 

very old, or very young patients; occlusive vascular disease.  

Adverse Drug Reaction; Mild, general sensation such as feeling of warmth or a transient metallic 

taste. Abdominal discomfort/ pain is very rare, & gastrointestinal reactions like nausea and 

vomiting are rare. Hypersensitivity reactions are rare and usually present as mild respiratory or 

cutaneous symptoms like dyspnoe, rash, erythema, urticaria, pruritus and angioedema. Laryngeal 

edema, bronchospasm or pulmonary edema is very rare. Headache or fever may occur.
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Iopanoic Acid* 

Indications; Examination of gall bladder and biliary tract. 

Dosage form; Tablet-500 mg. 

Dose; Oral: Adult — 3g with plenty of water 10 to 14 h before examination; if examination 

needs to be repeated, a further 3g on the same day. Alternatively, repeat examination carried out 

after 5 to 7days with single 6gdose.Avoid dose over 3g in case of renal impairment. 

Contraindications; Severe renal disease and hepatic disease; jaundice caused by biliary-tract 

obstruction; impaired absorption due to acute gastrointestinal disorders. 

Precautions; Hypersensitivity to iodine-containing compounds or other contrast media; 

severe hyperthyroidism; hyperuricaemia or cholangitis; may interfere with thyroid- function 

tests; adequate resuscitation facilities must be immediately available when radiographic 

procedures are carried out; interactions (Appendix 9c). 

Adverse effects;Nausea and vomiting; abdominal pain and diarrhoea; mild stinging on 

micturition; rashes and flushing; acute renal failure; thrombocytopenia and hypersensitivity 

reactions reported; also uricosuric and anticholinesterase effects. 

Meglumine Iothalamate* (Iothalamate Meglumine, methyl glucamine Iothalamate) 

Indications; Urography and other similar radiographic test Dosage form(s); Injection- 60% w/v 

(Iodine 280mg/ml)  

Dose; Adults - Usual dose: 30-60 ml. 

Contraindications; Known hypersensitivity to any of its components. 

Precautions; Breastfeeding, bronchial asthma, allergic reactions, homocystinuria, interactions 

(Appendix 10c). 

Adverse effects—Convulsions, cerebral hemorrhage, coma, paralysis, arachnoiditis, acute renal 

failure, cardiac arrest, seizures, rhabdomyolysis, hyperthermia, and brain edema etc. 

MeglumineIotroxate* 

Indications; Examination of the gallbladder and biliary tract. 

Dosage forms; Injections- 30 and 50 ml; Solution- 5 to 8g iodine in 100 to 250 ml. 

Dose; Intravenous injection: Adult — Examination of gallbladder and biliary tract: 100 ml 

of meglumineiotroxate10.5% solution over at least 15 min (consult literature).
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Contraindications; Hypersensitivity to iodine-containing compounds. 

Precautions; History of allergy; atopy or asthma; severe hepatic impairment; renal impairment; 

dehydration-correct fluid and electrolyte balance before administration; multiple myeloma (risk 

if dehydrated; may precipitate fatal renal failure); cardiac disease; hypertension; 

pheochromocytoma; sickle-cell disease; hyperthyroidism; elderly; debilitated or children-

increased risk of adverse effects; pregnancy; lactation; may interfere with thyroid-function 

tests; biguanides (withdraw 48 h before administration; restart when renal function stabilised); 

because of risk of hypersensitivity reactions; adequate resuscitation facilities must be 

immediately available during radiographic procedures; pregnancy (Appendix10c). 

Adverse effects; Nausea, vomiting, metallictaste; flushing; sensations of heat; weakness; 

dizziness; headache; cough; rhinitis; sweating; sneezing; lacrimation; visual disturbances; 

pruritus; salivary gland enlargement; pallor; cardiac disorders, haemodynamic disturbances and 

hypotension or hypertension; convulsions; paralysis; coma; rigors; arrhythmias; pulmonary 

oedema; circulatory failure and cardiac arrest; occasionally anaphylactoid or hypersensitivity 

reactions; hyperthyroidism; pain on injection; extravasation may result in tissue damage; 

thrombophlebitis; thrombosis; venospasm and embolism. 

 

Sodium Iothalamate* 

Schedule H 

Indication;Intravenous urography, peripheral arteriographies and for evaluation of 

glomerular filtration in the diagnosis or monitoring of patients with renal disease. 

Dosage form; Injection- 70% w/v (Iodine =420 mg / ml) 

Dose; Intravenous injection:Adult and children above 14 years—25 to 50ml (Varies 

according to indication);Infant and children below 14 years: About 0.5ml/kg of body weight 

 Contraindications; History of hypersensitivity such as iodine sensitive & Iodinated contrast 

media sensitive. 

Precautions; Nephrotoxicity, congestive heart failure, elderly, interactions (Appendix 10c). 

Adverse effects; Dry mouth, nausea, or vomiting, allergic reaction: Itching or hives, swelling 

in face or hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, 

wheezing, or coughing; dark or bloody urine, trouble, numbness, weakness,or severe pain, 
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skinchangesin the area where the needle is placed, skin rash or flushing. Pre-existing renal 

failure especially when secondary to diabetic nephropathy enhance the risk of contrast induced 

nephropathy. 

 

Sodium Meglumine Diatrizoate* 

Indications; Urography and other similar radiographic tests. 

Dosage form; Solution-60%w/v,65%w/v&76%w/v 

Dose;Varies according to indication. 

Contraindications; Hypersensitivity to any of its components. 

Precautions; Thyroid and gastrointestinal diseases, pregnancy and lactation, children, 

adequate hydration, dilution of contrast solution is recommended for use both in pediatric and 

geriatric patients to avoid hypovolemia in oral or rectal administration, interactions (Appendix 

9c) 

Adverse effects; vomiting, diarrhea, stomach cramps, heartburn, headache, sensitivity to heat, 

weight loss, nervousness, dizziness, allergic reactions including anaphylaxis, electrolyte 

disturbance, hypotension, tachyarrhythmia, convulsion in children, dehydration and or the risk 

of renal failure in pediatrics and geriatrics (contrast-induced nephropathy). 

 

17. Dialysis Fluids 

Solutions for peritoneal dialysis are preparations for intraperitoneal use which contain 

electrolytes in a similar concentration to that in plasma, and also contain glucose or another 

suitable osmotic agent. Peritoneal dialysis solutions always contain sodium, chloride, and 

hydrogen carbonate or a precursor; they may also contain calcium, magnesium, and potassium. 

In renal failure haemodialysis is the preferred method to correct the accumulation of toxins, 

electrolytes and fluid. Peritoneal dialysis is less efficient than haemodialysis, but it is preferred 

in children, diabetic patients, and patients with unstable cardiovascular disease; it is also used in 

patients who can manage their condition, or those who live far from a dialysis centre. It is 

unsuitable for patients who have had significant abdominal surgery. 

In peritoneal dialysis, the solution is infused into the peritoneal cavity, where exchange of 

electrolytes takes place by diffusion and convection, and excess fluid is removed by osmosis, 
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using the peritoneal membrane as an osmotic membrane. There are two forms of peritoneal 

dialysis: 

• Continuous ambulatory peritoneal dialysis (CAPD), in which dialysis 

is performed manually by the patient several times each day 

• Automated peritoneal dialysis (APD), in which dialysis is performed 

by machine overnight 

The main complication of peritoneal dialysis is peritonitis, which often results from poor 

exchange technique; infections of the catheter exit site may also occur, again because of poor 

technique. With long-term dialysis progressive structural changes to the peritoneal membrane 

occur, ultimately resulting in dialysis failure. 

 

Intraperitoneal Dialysis Solution* 

Indications; Haemodialysis and peritoneal dialysis in renal failure; acute pulmonary oedema 

with renal insufficiency, cardiac dropsy. 

Peritoneal dialysis 

It is preferred in children, diabetic patients, and patients with unstable cardiovascular disease; 

also used in patients who can manage their condition, or those who live far from a dialysis 

centre. Unsuitable for patients who have had significant abdominal surgery. 

The two forms of peritoneal dialysis 

a)   Continuous Ambulatory Peritoneal Dialysis (CAPD), in which dialysis is performed 

manually by the patient several times each day. 

b)  Automated Peritoneal Dialysis(APD), in which dialysis is performed by machineovernight. 

Dosage form; Intraperitoneal Dialysis Solution with Dextrose 1.5% w/v, 2.5% w/v and 

4.25% w/v. 

Contraindications; Abdominal sepsis; previous abdominal surgery; severe inflammatory bowel 

disease; pregnancy, excessive obesity; behavioural disturbances. 

Precautions; Care required with technique to reduce risk of infection; warm dialysis solution 

to body temperature before use; some drugs may be removed by dialysis; generalised 

peritonitis; traumatic abdominal lesions. 
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Adverse effects;Infection including peritonitis; hernia; haemoperitoneum; hyperglycaemia, 

protein malnutrition; blocked catheter; fluid and electrolyte imbalance, disequilibrium 

syndrome, muscle cramp. 

 

18. Disease Modifying Anti-Rheumatic Drugs (DMARDs)and Drugs for Gout 

 

18.1 Disease Modifying Anti RheumaticDrugs (DMARDs) 

 

The process of cartilage and bone destruction which occurs in rheumatoid arthritis may be reduced 

by the use of adiverse group of drugs known as DMARDs (disease modifying antirheumatic drugs). 

Conventional DMARDs include antimalarials (chloroquine, hydroxychloroquine),leflunomide, 

sulfasalazine immunosuppressants (azathioprine,  methotrexate).Biological agents include TNF 

inhibitors and non TNF drugs. 

 

Treatment should be started early in the course of the disease, before joint damage starts. Treatment 

is usuallyinitiated with a NSAID when the diagnosis is uncertain and the disease course 

unpredictable. However, when thediagnosis, progression and severity of rheumatic disease has been 

confirmed, a DMARD should be introduced. 

DMARDs do not produce an immediate improvement butrequire 4-6 months of treatment for a full 

response. Theirlong-term use is limited by toxicity and loss of efficacy. In patients who do not 

improve in three months or do not reach the target of sustained remission or low disease activity by 

6 months, the drug therapy should be adjusted. This will involve changing to or adding a second 

conventional DMARD.Adverse reactions with DMARDs occurfrequently and may be life 

threatening; careful monitoringis needed to avoid severe toxicity. 

 

Blood disorders (bone marrow suppression) can occurduring treatment with many DMARDs; blood 

countsshould be carried out before and during treatment, andpatients should be advised to report 

without delay anyunexplained symptom such as bleeding, bruising, purpura,infection, sore throat or 

fever. 

Monotherapy with the conventional DMARDs is strongly recommended over combination therapy. 

If used alone or in combination,they should be prescribed only by specialists to ensurethat they are 

used safely and to the best advantage. 

Methotrexate, an immunosuppressant, is the first-line DMARD. At the low doses used for 
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rheumatoidarthritis it is well tolerated but there remains the risk of blood disorders (bone marrow 

suppression),hepaticand pulmonary toxicity.  

 

Long-term therapy with chloroquine can result in retinopathy andophthalmological examinations 

should be conducted beforeand during treatment. 

Sulfasalazine has a beneficial anti-inflammatory effect andis considered by some rheumatologists to 

be a first-lineDMARD when methotrexate is contraindicated, but it is poorly tolerated by about 

25% ofpatients. Adverse reactions include blood disorders (bonemarrow suppression), 

hepatotoxicity, skin reactions andgastrointestinal disturbances. 

 

Other immunosuppressant drugs,including azathioprine, are generally reserved for use inpatients 

who have failed to respond toother DMARDs, especially in those with articular manifestations. 

Adverse reactions includingbone marrow suppression and liver dysfunction has to be carefully 

monitored.  

 

Methotrexate* (Refer Page No. ----) 

 

Indications; First line DMARD to be initiated after the diagnosis of rheumatoid arthritis,malignant 

disease. 

 

Dosage forms; Tablets-2.5, 5.0 and 7.5 mg; Injections- vial/ampoule 25 mg/ml and 100 mg/ml. 

 

Dose; Oral: 7.5 mg once weekly initial dose, maximum upto 25 mg adjusted according to response 

Parenteral: im/ sc in severe attack (dose in cancer patients may be different, refer pg. no. -----) 

Contraindications; Immunodeficiency, pregnancy & lactation, significant pleural effusion or 

ascites. 

Precautions; Monitor and adjust doses according to haemogram, hepatic, renal and pulmonary 

function tests. Watchful for developments of peptic ulceration, ulcerative colitis and active 

infection.Advice contraception for during and at least 6 months after treatment in either partner. 

Adverse effects;Haematological adverse effects (bone marrow suppression),hepatic& renal 

dysfunction, gastrointestinal ulcerations, pulmonary, (pneumonitis) and dermatologic reactions are 

common. 
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Hydroxychloroquine* 

Schedule; H 

Indications; Acute and chronic rheumatoid arthritis, polymorphic light eruption and systemic lupus 

erythematosus. 

 

Dosage form; Tablets—200mg, 400mg 

Dose; Adults: 200-400 mg /day is advised. Maximum dose up to 5  mg/kg/day.  

Contraindications — In the presence of retinal or visual field changes attributable to any 4-

aminoquinoline compound, patients with known hypersensitivity to 4-aminoquinoline compounds. 

Precautions; Hepatic or renal impairment, G-6-PD deficient patients.Regular monitoring 

recommended by an ophthalmologist, interactions (Appendix 10c). 

Adverse effects; Gastrointestinal disturbances (nausea and diarrhoea are most common), 

discolouration of skin andmucous membranes, alopecia, retinal toxicity (at higher dose) are 

reported. Hematological toxicities are rare. 

 

Chloroquine* (Refer Page No. ----) 

 

Schedule: H 

 

Indications; Rheumatoid arthritis (including juvenile arthritis); malaria. 

 

Dosage form (s); Chloroquine phosphate Tablets- 150, 250 and 500 mg; Syrup- 100 mg/5 ml; 

Injections- 5 ml ampoule and 30 ml vial (40 mg/ml). Each 250 mg of Chloroquine phosphate is 

equivalent to 150 mg of chloroquine base. 

 

Dose; Oral:Acute rheumatoid arthritis including juvenile idiopathic arthritis: 150 mg/day (max. 2.5 

mg/ kg/day). 

 

Contraindications;Psoriatic arthritis, hypersensitivity , presence of visual field changes 

 

Precautions; Monitor visual acuity throughout treatment; warn patient to report immediately any 

unexplained visualdisturbances; hepatic impairment; renal impairment (Appendix 10d); lactation 

(Appendix 10b); neurologicaldisorders including epilepsy; severe gastrointestinal disorders; G-6-
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PD deficiency; elderly; may exacerbate psoriasis and aggravate myasthenia gravis; porphyria; 

interactions (Appendix 9c, 9d). 

Adverse effects; Discolouration of skin, nails and membranes and visual changes (retinal damage 

and macular changes) should be closely monitored, with the high daily dose used in arthritis. 

Gastrointestinal disturbances; headache; skin reactions (rash; pruritus); less frequently ECG 

changes; convulsions; hair depigmentation; alopecia; , blood disorders (including 

thrombocytopenia; agranulocytosis; aplastic anaemia); mental changes (including emotional 

disturbances; psychosis); myopathy (including cardiomyopathy and neuromyopathy); acute 

generalized exanthematouspustulosis; exfoliative dermatitis; erythema multiforme (Stevens–

Johnson syndrome) and hepatic damage; arrhythmias and convulsionsinoverdosage. 

Sulfasalazine* (Refer Page No. ---) 

Schedule; H 

Indications; Severe rheumatoid arthritis; ulcerative colitis; Crohn’s disease. 

Dosage form; TABLETS 500 and 1000 mg enteric coated.  

Dose; Oral:Acute rheumatoid arthritis: Adult; initially 500 mg daily increase by 500 mg at interval 

of one week (max. 2 to 3g individed doses).Child; 40 to 50 mg/kg/day. 

Contraindications; Hypersensitivity to salicylates and sulfonamides; severe renal impairment; 

child under 2 years;porphyria. 

Precautions; Monitor during first 3 months of treatment including blood counts and hepatic and 

renal functiontests; lactation (Appendix 10b); history of allergy; G-6-PD deficiency; slow acetylator 

status; interactions(Appendices 9c, 9d); pregnancy (Appendix 10c).Patients should be warned to 

report immediately any signsor symptoms of bone marrow suppression; e.g., unexplained bruising 

or bleeding; purpura; infection; sorethroat. 

Adverse effects; Nausea; diarrhoea; headache; loss of appetite; fever; blood disorders (including 

Heinz body anaemia; megaloblastic anaemia; leukopenia; neutropenia; thrombocytopenia); 

hypersensitivity reactions (includingrash; urticaria; erythema multiforme (Stevens–Johnson 

syndrome); exfoliative dermatitis; epidermal necrolysis;pruritus; photosensitization; anaphylaxis; 

serum sickness; interstitial nephritis; lupus erythematosus-like syndrome);lung complications 

(including eosinophilia; fibrosingalveolitis); ocular complications (including periorbitaloedema); 

stomatitis; parotitis; ataxia; aseptic meningitis; vertigo; tinnitus; alopecia; peripheral 

neuropathy;insomnia; depression; hallucinations; kidney reactions (including proteinuria; 

crystalluria; haematuria);oligospermia; rarely, acute pancreatitis; hepatitis; urine may be coloured 

orange.
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Leflunomide* 

Schedule; H 

 

Indications; Active rheumatoid arthritis, psoriaticArthritis, CMV disease 

Dosage form: Tablets-10 and 20 mg. 

Dose; Oral:Active rheumatoid arthritis, Adults; Dose: 10 to 20 mg daily. 

Contraindications; Pregnancy (Appendix 10c),interactions (Appendix 9a and 9c). 

Precautions; Liver disease, kidney disease, heartdisease, women of childbearing age, monitor 

blood counts and blood pressure regularly. May impair the ability todrive or operate machinery. 

Adverse effects; Diarrhoea occurs in approximately 25%of patients, other adverse effect associated 

are mild 

alopecia, weight gain, increased blood pressure.Leukopenia and thrombocytopenia occur rarely. 

 

Azathioprine* (Refer Page No. ----and--) 

 

Schedule; H 

 

Indications; Rheumatoid arthritis in cases that have failed to respond to conventional 

DMARDs.;psoriaticarthritis; transplant rejection; inflammatory bowel disease.  

 

Dosage form; Tablet-50 mg. 

 

Dose — Oral; Rheumatoid arthritis and ankylosing spondylitis: Adult: 1-2 mg/kg orally in 1-2 

divided doses. Children: Not recommended. 

 

Contraindications; Hypersensitivity to azathioprine or mercaptopurine. 

 

Precautions;Monitor throughout treatment including blood counts; hepatic impairment (Appendix 

10a); renal impairment; elderly (reduce dose); lactation (Appendix 10b); interactions (Appendices 

9c, 9d); pregnancy (Appendix 10c).Patients should bewarned to report immediately any signs or 

symptoms of bone marrow suppression; for exampleunexplained bruising or bleeding; purpura; 

infection; sore throat. 
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Adverse effects; Hypersensitivity reactions requiring immediate and permanent withdrawal include 

malaise; dizziness; vomiting; diarrhoea; fever; rigors; myalgia; arthralgia; rash; hypotension and 

interstitial nephritis; doserelated bone marrow suppression; liver impairment; cholestatic jaundice; 

hair loss and increased susceptibility toinfections and colitis in patients also receiving 

corticosteroids; nausea; rarely, pancreatitis and pneumonitis. Hepaticveno-occlusive disease; herpes 

zoster infection. 

 

Biological DMARDs 

In the last decade, biological agents targeting molecules/cells involved in  persistentsynovitis 

causing cartilage or bone loss have made a significant positive impact in the treatment of patients 

who continued to have active disease despite multiple DMARDs. 

TNF inhibitors commonly used include Infliximab, Etanercept and Adalimumab. And non TNF 

inhibitor CD20 antibody includes rituximab: 

Indications to use TNF inhibitors : In RA- Treatment for ≥ 6 months with conventional DMARDs 

and no adequate response; Treatment with DMARDs < 6 months and withdrawn because of 

toxicity. All patients about to be initiated on biologics need to be screened for latent/active TB. 

1. Infliximab-  

Indications; Used in conjunction with methotrexate in patients with moderate to severe rheumatoid 

arthritis, Crohn’s disease, ulcerative colitis, ankylosing spondylitis, psoriatic arthritis 

 

Dosage form; 100 mg as reconstituted solution 

Dose: 3 mg/kg IV infusion with dextrose or normal saline given over 4 hoursat 0,2,8 weeks and 

thereafter at intervals of 8 weeks. 

 

Contraindications; any hypersensitivity to infliximab, severe infections (sepsis, abscess, 

tuberculosis and opportunistic infections), NYHA class III and IV heart failure 

 

Precautions; Reactivation of latent tuberculosis, increased risk of invasive fungal and bacterial 

infections.Increased chances of lymphomas and other malignancies. If hypersensitivity occurs 

within 2 hours of infusion, then interruptions or/and reconstitution maybe required;  
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Adverse Effects; Headache, abdominal pain, vomiting, increased liver enzymes, increased antibody 

development, increased ANA titre, increased chances of infection (upper respiratory tract- sinusitis 

and pharyngitis), Infusion related reaction, fatigue, maculopapular skin rash, dyspepsia, bronchitis 

 

2. Etanercept 

Indication; Used in conjunction with methotrexate in patients with moderate to severe rheumatoid 

arthritis 

Dosage form: 25 mg reconstituted solution, 50 mg/ml pre-filled 

Dose; 25 mg twice a week or 50 mg once a week subcutaneously. 

Contraindications: Sepsis, hypersensitivity to any component of the formulation 

Precautions; Allergic reactions may occur. Rare cases of new onset CNS demyelination disorders 

(Optic neuritis, transverse myelitis, multiple sclerosis, Guillain-Barré syndrome) have occurred. 

Worsening or new onset heart failure. Pancytopenia and aplastic anemia has been observed. Rare 

reactivation of hepatitis B has been observed 

Adverse reactions; Skin rash, diarrhoea, injection site reactions (bleeding, bruising, erythema, 

itching, pain, swelling), increased chances of upper respiratory infections, increased antibody 

development and positive ANA titre 

 

3. Adalimumab:  

Indication; Used in conjunction with methotrexate, other nonbiologic DMARDs, corticosteroids, 

NSAIDs, and/or analgesics in patients with moderate to severe rheumatoid arthritis, juvenile 

idiopathic arthritis, psoriatic arthritis, ankylosing spondylitis and Crohn’s disease 

 

Dosage form;  A pre-filled syringe of 40mg 

Dose; 40 mg every other week, subcutaneously. Patients not taking concomitant methotrexate may 

increase dose to 40 mg every week. 

Contraindications;  Hypersensitivity, severe infection (e.g., sepsis, tuberculosis, opportunistic 

infection); moderate-to-severe heart failure (NYHA class III/IV) 

Precautions;  Reactivation of latent tuberculosis, Worsening and new-onset heart failure (HF), 

increased risk for serious invasive fungal and bacterial infections, increased risk of lymphomas 
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should be anticipated
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Adverse effects; Headache, skin rash, positive ANA titer, antibody development, infection, 

injection site reaction, increased creatine phosphokinase, upper respiratory tract infection, sinusitis. 

 

4. Rituximab 

Indications; In moderate to severely active rheumatoid arthritis, with or without methotrexate, non 

Hodgkin’s lymphoma, CLL. 

Dosage form: 10mL and 50 ml solutions 

Dose: Two 500-1000mg IV rituximab infusions separated by 2 weeks.Six months later a single dose 

can be given 

Contraindications;  any active infection (acute or chronic), pregnancy or breast feeding, hepatitis B 

or C infection, patients prone to recurrent infections (chronic leg ulcers, persistent or recurrent chest 

infections, indwelling urinary catheters), hypogammaglobulinemia, NYHA grade 4 cardiac failure, 

severe uncontrolled cardiac disease. 

Precautions; Bowel obstruction and perforation have been reported. Evaluation of abdominal pain 

and vomiting is necessary; Cardiac adverse events like ventricular fibrillation, MI and cardiogenic 

shock have occurred. Discontinue infusion if Hepatitis B reactivation occurs; serious infusion 

related reactions within 30 to 120 minutes, up to 24 hours including hypotension, angioedema, 

bronchospasm, hypoxia and urticariacan occur 

Adverse Reactio; Peripheral edema, flushing, fatigue, headache, neuropathy, pruritis, 

maculopapular rash, night sweats, abdominal pain and weight gain, neutropenia, lymphocytopenia, 

thrombocytopenia, hypogammaglobulinemia, angiodema, cough, epistaxis, rhinitis 

 

18.2 Drugs for Gout 

Acute Gout: 

Acute attacks of gout are usually treated with high dosesof a NSAID such as indomethacin (150-

200 mg daily in 

threedivided doses) or naproxen (500 mg ,twice daily); ibuprofen has weaker anti-

inflammatoryproperties than other NSAIDs and is therefore less suitablefor treatment of gout. 

Salicylates, including acetylsalicylicacid are also not suitable because they may increase 

plasmaurate concentrations. Colchicine is an alternative for thosepatients in whom NSAIDs are 

contraindicated. Its use islimited by toxicity with high doses. It does not induce fluidretention and 

can therefore be given to patients with heartfailure; it can also be given to 

patientsreceivinganticoagulants.
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Chronic Gout: 

For long-term control of gout in patients who have frequentattacks, the xanthine oxidase inhibitor 

allopurinol may be usedto reduce production of uric acid. It should not be used totreat an acute 

attack since it may prolong it indefinitely. 

Treatment for chronic gout should not be started until afteran acute attack has completely subsided, 

usually 2-3 weeks.The initiation of allopurinol treatment may precipitate an acuteattack therefore 

colchicine or a suitable NSAID should beused as a prophylactic and continued for at least one 

monthafter the hyperuricaemia has been corrected. If an acute attackdevelops during treatment for 

chronic gout, then Allopurinolshould continue at the same dosage and the acute attack shouldbe 

treated in its own right. Treatment for chronic gout is usually prolonged (lifelong) 

 

Allopurinol* 

 

Schedule H 

 

Indications; Prophylaxis of gout; prophylaxis ofhyperuricaemia associated with cancer 

chemotherapy, prevention of recurrent calcium stones 

 

Dosage form; Tablet 100 mg, 300 mg. 

 

Dose; Oral 

 

Adult — Initially 100 mg daily after food, thereafter adjustaccording to uric acid concentration. 

(Usual maintenance dosein mild conditions: 100 to 200mg daily, in moderately severecondition: 

300 mg daily given in divided doses), maximum up to 800 mg 

 

Child — Neoplastic conditions and enzyme disorders:10 to 20 mg/kg daily (max. 400 mg). 

 

Contraindications; Severe hypersensitivity, acute gout; if an acute attack occurswhile receiving 

allopurinol; continue prophylaxis and treatattack separately. 

 

Precautions;Ensure adequate fluid intake of 2 to 3 litresdaily; lactation (Appendix 11b); renal and 

hepatic
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impairment (Appendices 11d and 11a); withdraw treatmentif rash occurs; reintroduce if rash is mild 

but discontinueimmediately if it recurs; interactions (Appendices 9c, 9d);pregnancy (Appendix 

10c). 

Adverse effects;Rash (see precautions above);hypersensitivity reactions occur rarely, and include 

fever;lymphadenopathy; arthralgia; eosinophilia; erythemamultiforme (Stevens–Johnson syndrome) 

or toxic epidermalnecrolysis; vasculitis; hepatitis; renal impairment. 

 

Colchicine* 

Schedule H 

 

Indications; Acute gout; short-term prophylaxis duringinitial therapy with allopurinol. 

 

Dosage form; Tablet 0.5 mg. 

 

Dose; Oral 

Acute gout: 0.5 mg can be given every 6-8 hours for the first day and 0.5 mg once or twice daily, 

thereafter .Thedrug must be stopped promptly at the first sign of loosestools and symptomatic 

treatment must be given fordiarrhoea. 

Prophylaxis: 0.5 mg once or twice daily. 

 

Contraindications; Pregnancy (Appendix 10c). 

 

Precautions; Elderly; gastrointestinal disease; cardiacimpairment; hepatic impairment; renal 

impairment; lactation(Appendix 10b). 

 

Adverse effects; Nausea; vomiting; abdominal pain;excessive doses may cause severe diarrhoea; 

gastrointestinalhaemorrhage; rash; renal and hepatic damage; rarely,peripheral neuritis; myopathy; 

alopecia; inhibition ofspermatogenesis with prolonged treatment; blood disorders. 

 

Febuxostat 

Indications; Chronic hyperuricemia with inadequate response to maximum allowed dose of 

allopurinol or intolerant to allopurinol or in patients in whom allopurinol is contraindicated. 
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Dosage form; Tablet 40, 80 mg 

 

Dose; Initial- 40 mg once daily and can be increased to 80 mg once daily after 2 weeks. 

 

Contraindications; Concurrent use with azathioprine 

 

Precautions; Cardiovascular diseases, hepatic impairment, hypersensitivity and skin reactions. 

 

Adverse effects; Skin rash,nausea,hepatic insufficiency, increased serum alanine aminotransferase, 

increased serum aspartate aminotransferase , arthralgia. 

 

19. Diuretics 

 

Diuretics increase urinary excretion of water and electrolytes and are used to relieve 

oedema associated with heart failure, nephritic syndrome or hepatic cirrhosis. Some diuretics 

are used at lower doses to reduce raised blood pressure. Osmotic diuretics are mainly used to 

treat cerebral oedema, and also to lower raised intraocular pressure. 

 

Most diuretics increase urine volume by inhibiting the reabsorption of sodium and chloride 

ions in the renal tubules; they also modify renal handling of potassium, calcium, magnesium 

and urate. Osmotic diuretics act differently; they cause an increase in urine volume by an 

osmotic effect. 

 

Although loop diuretics are the most potent their duration of action is relatively short, whilst 

thiazide diuretics are moderately potent but produce diuresis for a longer period. Potassium-

sparing diuretics are relatively weak. Carbonic anhydrase inhibit or are weak diuretics which 

are rarely, used for their diuretic effect and are principally used to lower intraocular pressure in 

glaucoma. 

 

Electrolyte Imbalance: 

The adverse effects of diuretic therapy are mainly due to the fluid and electrolyte imbalance 

induced by the drugs. Hyponatraemiais an adverse effect of all diuretics. The risk of 
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hypokalaemia, which may occur with both thiazide and loop diuretics, depends more on the 

duration of action than on potency and is thus greater with thiazides than with loop diuretics 

(when given in equipotent doses). Potassium-sparing diuretics can cause hyperkalaemia. Other 

electrolyte disturbances include hypercalcaemia (thiazides), hypocalcaemia (loop diuretics) 

and hypo magnesaemia (thiazide and loop diuretics). 

 

Elderly 

The elderly are more susceptible to electrolyte imbalance than younger patients. Treatment 

should begin with a lower initial dose of the diuretic (commonly about 50% of the adult dose) 

and then adjusted carefully according to renal function, plasma electrolytes and diuretic 

response. 

 

Amiloride 

       Schedule H 

 

Indications;Oedema associated with heart failure or hepatic cirrhosis (with ascites), usually 

with thiazide or loop diuretic; hypertension. 

 

Dosage forms; Tablets- Amiloride 5mg + Hydrochlorothiazide 50mg, Amiloride 5 mg + 

Furosemide 40mg. 

 

Dose;Oral: Oedema: used alone initially 10 mg daily in 1 or 2 divided doses, adjusted 

according to response (max. 20 mg daily). Combined with a thiazide or a loop diuretic: initially 

5 mg recommended starting dose (as per CIMS) when used in combination is 2.5 mg daily, 

increasing to 10 mg if necessary (max. 20 mg daily). 

 

Contraindications;Hyperkalaemia; renal failure; potassium supplementation. 

 

Precautions;Monitor electrolytes; particularly potassium; hypocholeremia, hepatic cirrhosis, 

renal impairment (Appendix 10d); diabetes mellitus; elderly (reduce dose); lactation; 

interactions (Appendices 9b, 9c); pregnancy (Appendix10c). 

 

Adverse effects; Hyperkalaemia, hyponatreamia (for symptoms of fluid and electrolyte 
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imbalance see introductory notes), diarrhea, constipation, anorexia, paraesthesia, dizziness, 

minor psychiatric or visual disturbances,  rash, pruritus, rise in blood urea nitrogen, headache, 

abdominal pain, flatulence. 

 

Furosemide* (Refer Page No.   ----)  

 

Indications;Oedema; oliguria due to renal failure; pulmonary oedema; hypertension. 

 

Dosage forms;Tablets- 40, 100, 200 and 500mg;Injection- 2 ml (20 mg/ml). 

 

Dose;Oral: Adult — Oedema: initially 40 mg daily on waking up; maintenance dose 20 to 40 

mg daily; may be increased to 80 mg daily or more in resistant oedema. Child — 1 to 3 mg/kg 

daily (max. 40 mg daily). 

 

Contraindications;Renal failure with an uria; precomatose states associated with liver cirrhosis; 

hypersensitivity. 

 

Precautions;Monitor electrolytes particularly potassium and sodium; hypotension; 

asymptomatic hyperuricaemia, systemic lupuserythmatosus, elderly (reducedose); pregnancy 

(Appendix10c); lactation; correct hypovolaemia before using in oliguria; renal impairment; 

hepatic impairment(Appendix 10a); prostatic enlargement; porphyria; interactions 

(Appendices 9b, 9c). 

 

Adverse effects;Hypokalaemia, hypomagnesaemia, hyponatraemia, hypochloraemic alkalosis 

(for symptoms of fluid and electrolyte imbalance; see introductory notes), increased calcium 

excretion, hypovolaemi, hyperglycaemia (but less often than with thiazide diuretics), temporary 

increase in plasma cholesterol and triglyceride concentration, less commonly hyperuricaemia 

and gout, rarely, rash, photo sensitivity, bone marrow depression (withdraw treatment); 

pancreatitis(with large parenteral doses), tinnitus and deafness (with rapid administration of 

large parental doses and in renal impairment, deafness may be permanent if other toxic drugs 

taken), hepatic encephalopathy, anorexia, orthostatic hypotension. 

Torsemide* (Longer acting than furosemide)  
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Indications;congestive heart failure, chronic renal failure, hepatic cirrhosis (along with aldosterone 

antagonists), hypertension. 

 

Dosage forms;Tablets-5, 10, 20, 100 mg; Injection-10 mg/mL. 

 

Dosage; Adults: In CHF and CRF 10-20 mg PO once daily, doubled until desired diuretic effect, 

not to exceed 200 mg. In hepatic cirrhosis 5-10 mg PO once daily along with potassium sparing 

diuretics, individual dose not to exceed 40 mg. Child: safety, efficacy not established.  

 

Contrindications;Hypersensitivity, anuria and hepatic coma. 

 

Precautions;Diabetes mellitus, electrolyte imbalance, dyslipidemia, gout/hyperuricemia, hepatic 

cirrhosis, use with nephrotoxic drugs in renal impairment Adverse effects: Hypokalemia, 

hyperuricemia, ototoxicity, rashes, 

 

Hydrochlorothiazide* (Refer Page No. ---and---) 

 

Indications;Oedema; diabetes insipidus; hypertension; heart failure. 

 

Dose;Oral: Adult—Hypertension:12.5to25mgdaily. Oedema: initially 25 mg daily on waking 

up, increased to 50 mg daily if necessary. Severe oedema in patients unable to tolerate loop 

diuretics: upto100mg either daily or on alternate days(max. 100 mg daily). Nephrogenic 

diabetes insipidus: initially up to 100 mg daily. Elderly —Hypertension: initially 12.5 mg daily. 

Oedema: initially 12.5 mg daily. 

 

Contraindications; Same as in chapter 13.3. 

 

Precautions; Same as in chapter 13.3 

. 

Adverse effects; Hypokalaemia, hypomagnesaemia, hyponatraemia, hypochloraemic alkalosis 

(for symptoms of fluid and electrolyte imbalance see introductory notes), hypercalcaemia, 

hyperglycaemia, hyperuricaemia, gout,  rash, photo sensitivity, altered plasma lipid 

concentration, rarely, impotence (reversible), blood disorders (including neutropenia; 
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thrombocytopenia), pancreatitis,  intrahepatic cholestasis and hypersensitivity reactions 

(including pneumonitis; pulmonary oedema; severe skin reactions) also reported, acute renal 

failure. 

 

Mannitol* 

 

Indications;Cerebral oedema, impending acute renal failure, acute poisonings, raised 

intraocular pressure (emergency treatment or before surgery). 

 

Dosage forms;Infusion- 5,10 and 20%. 

 

Dose;Test dose(if patient is oliguricorifrenal function is inadequate), By intravenous infusion as 

a 20% solution infused over 3 to 5min.  

 

Adult and Child—200mg/kg; repeat test dose if urine output is less than 30 to 50ml/h; if 

response is in adequate after a second test dose, reevaluate the patient. 

Raised intracranial or intraocular pressure: By i.v.infusion as a 20% solution infused over 30 to 

60min, Adult—0.25 to 2g/kg; Child— 0.5 to 1.5g/kg. Cerebral oedema: By i.v.infusion as a 

20% solution infused rapidly,  

Adult and Child—1g/kg. 

 

Contraindications; Acidosis, congestive heart failure, pulmonary oedema (particularly in 

diminished cardiac reserve), dehydration, inadequate urine flow, acute tubular necrosis, anuria, 

acute left ventricular failure, intracranial bleeding. 

Precautions;Patients with cardiovascular disease; hypervolemia; urinary tract obstruction; 

should not be given with whole blood; pregnancy and lactation (Appendix 11c). 

 

Adverse effects;Headache, nausea, vomiting, dehydration, edema, hypernatraemia, 

inflammation, skin necrosis, urticaria, chills, convulsions, fluid and electrolyte imbalance, 

acidosis, circulatory overload, visual disturbance. 

Storage;Store at temperatures between 20° and 30°C. Exposure to lower temperatures may 

cause the deposition of crystals, which should be dissolved by warming before use.
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Spironolactone* (Refer Page No. ---) 

       ScheduleH 

Indications; Refractory oedema in congestive heart failure; adjunct to ACE inhibitor and 

loop or thiazide diuretic in severe congestive heart failure; nephrotic syndrome; hepatic 

cirrhosis with ascites and oedema; ascites associated with malignancy; primary 

hyperaldosteronism. 

 

Dosage forms; Tablets-25 and 100 mg. 

 

Dose; Oral: Adult—Oedema:100 to 200 mg daily, increased if necessary to 400 mg daily in 

resistant oedema; usual maintenance dose 75 to 200 mg daily. Primary hyperaldosteronism 

(diagnosis): 400 mg daily for 3 to 4 weeks. Preoperative management:100 to 400 mg daily. If 

not suitable for surgery; lowest effective dose for long-term maintenance. Adjunct in severe 

heart failure: usually 25 mg daily. 

Child — Initially 3 mg/kg daily in divided doses.  

 

Contraindications;Pregnancy(Appendix10c); lactation; hyperkalamia; hyponatraemia; severe 

renal impairment; Addison’s disease; anuria. 

Precautions; Monitor blood urea nitrogen and plasma electrolytes (discontinue if 

hyperkalaemia); concomitant administration of potassium sparing diuretics and its inhibitors and 

NSAIDs, elderly(reduce dose); diabetes mellitus; renal impairment; hepatic impairment; 

porphyria; high doses carcinogenic in rodents; interactions (Appendices 9b,9d). 

 

Adverse effects;  Hyperkalaemia, hyponatraemia, hyperchloraemic acidosis, dehydration (for 

symptoms of fluid and electrolyte imbalance see introductory notes), transient increase in blood 

urea nitrogen, diarrhea, gynaecomastia, menstrual irregularities, impotence, hirsutism, 

deepening of voice, rash, ataxia, fever, hepatotoxicity, gastric bleeding, ulceration, 

agranulocytosis. 
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20. Drugs in Osteoporosis 

 

Osteoporosis is defined as a reduction in the strength of bone leading to increased risk of 

fractures. It occurs more frequently with increasing age as bone tissue is progressively lost. If 

diagnosed early, the fractures associated can often be prevented. 

Attempt should be made to prevent it by taking measures such as balanced diet rich in calcium 

and vitamin D, weight bearing exercises, adequate exposure to sunlight, adopting a healthy 

lifestyle with no smoking and alcohol consumption. Pharmacotherapy is recommended only 

when not controlled by above measures. 

Bisphosphonates(BPNs) are structurally related to pyrophosphates, compounds that are 

incorporated into bone matrix. They specifically impair osteoclast function and reduce 

osteoclast number, in part by the induction of apoptosis. 

BPNs are poorly absorbed on oral administration. The most common side effect associated 

with bisphosphonates is gastritis. These drugs are also known to cause esophagitis, erosion and 

increase the risk of esophageal cancer. Esophageal irritation can be minimized by taking the 

drug with a full glass of water and remaining upright for 30 minutes. Other serious but rare side 

effect associated with BPNs include osteonecrosis of the jaw which is more frequently seen in 

individuals who have taken high IV doses of zoledronate. 

Estrogens have been found to reduce bone turn over, prevent bone loss, and induce small 

increases in bone mass of the spine, hip, and total body. The effects of estrogen are seen in 

women with natural or surgical menopause and in late postmenopausal women with or 

without established osteoporosis. Estrogens are efficacious when administered orally or 

transdermally. 

Calcium and vitamin D are needed to increase bone mass in addition to estrogen replacement 

therapy. A daily intakeof1,000-1,200 mg of calcium and 200-600 IU of vitamin D (through diet 

and supplements)is recommended for patients with osteoporosis. 

Selective estrogen receptor modulators (SERMs) such as raloxifene is a non-hormonal drug 

recommended for the prevention of vertebral fractures in women with osteoporosis who are not 

at high risk of non-vertebral fractures and who donot have a past history of venous 

thromboembolism. It is slightly less potent than BPNs with regard to hip fracture reduction. 
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However it reduces the risk of new vertebral fractures and also the risk of cardiovascular 

events.  

Calcitonin is asynthetic version of the body’s natural hormone, calcitonin, which is produced by 

the thyroid gland. The hypocalcaemic hormone is also usedi n osteoporosis and paget’sdisease. 

It may be administered via nasal spray and injection. 

Teriparatide is a recombinant polypeptide consisting of 1-34 amino-acid fragment of human 

parathyroid hormone. It is used in the treatment and prevention of osteoporosis. Teriparatide is 

not advised in patients with an increased baseline risk for osteosarcoma. 

Denosumab: This drug is a monoclonal antibody that inhibits osteoclasts. The inhibition is brought 

about by binding of the drug with RANKL (Receptor Activator of NF-kB Ligand), thus supressing 

their differentiation and maturation. The net result is inhibition of osteoclast mediated bone 

resorption. Denosumab is indicated in postmenopausal women and men with osteoporosis who are 

at high risk of fractures, especially due to aromatase inhibitors or androgen deprivation therapy. 

Glucocorticoid induced osteoporosis in both women and men is also an indication of this drug. 

Hypocalcaemia and pregnancy are contraindications. It is formulated as a single use injection given 

by subcutaneous route. 

Alendronate 

ScheduleH 

Indications;Treatment and  preventionof postmeno-pausal osteoporosis, lucocorticoid  induced 

osteoporosis, Paget’s disease. 

Dosage forms; Tablets-5, 10, 35 and 70 mg. 

Dose; Oral:Treatmentof postmenopausal osteoporosis: Adult: 5 to 10 mg daily or 35 to 70 mg 

weekly. Paget’s disease: 40 mg once daily for 6 months. Glucocorticoid induced 

osteoporosis: 5 mg once daily, except for postmenopausal women not receiving estrogen, for 

whom the recommended dose is 10 mg once daily. 

Contraindications; Esophageal dysmotility, esophageal obstruction, esophageal ulcer, 

hypocalcaemia, hypersensitivity, lactation, pregnancy (Appendix 10c), interactions 

(Appendices 9c, 9d). 

Precautions; History of ulcers, hypocalcaemia, severe renal insufficiency, should be 

taken on an empty stomach and remain upright for not less than 30 min.
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Adverse effects; Oesophagitis, abdominal pain with cramps, abdominal swelling, 

constipation, diarrhoea, dysphagia, headache, myalgia, nausea, vomiting, peptic ulcer, 

flatulence, retrosternal pain, bodyache. 

 

Zoledronic Acid  

 

Dosage forms; 5 mg/ 100 mL solution for intravenous infusion. 

 

Dose; For treatment of postmenopausal osteoporosis, increasing bone mass in osteoporotic men and 

glucocorticoid induced osteoporosis, 5 mg as a single infusion over 15 minutes or more once a year. 

For prevention of postmenopausal osteoporosis 5 mg as single infusion every 2 years. 

 

Contraindications; Pregnancy, lactation, hypocalcaemia & severe renal impairment with 

creatinine clearance < 35 mL/min. 

 

Precautions; Adequate calcium & Vitamin-D supplementation is recommended before and after 

Zoledronic acid therapy. The patient should also be adequately hydrated with about 500 mL of 

water orally before and after the infusion.  

 

Adverse Effects; Fever and chills, muscle, joint or bone pain, nausea, fatigue and headache. 

Injection site redness, oedema or pain may occur, hypersensitivity and osteonecrosis of the jaw.  

 

Storage;At room temperature (15°C-30°C). Refrigerated solution should reach room temperature 

before administration.  

Raloxifene* 

Indications; Prevention and t reatment of postmenopausal osteoporosis. 

Availability; Tablet- 60 mg. 

Dose;Prevention of post menopausal osteoporosis: Adult- 60 mg daily. 

Contraindications; Active or past history of venous thromboembolism including deep vein 

thrombosis; pulmonary embolism; retinal vein thrombosis; pregnancy (Appendix 11c), 

lactation. 
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Precautions; Not to be used for primary or secondary prevention of  rdiovascular disease; 
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prolonged mobilisation; CHF, active malignancy; prior stroke or transient ischemic attack, 

premenopausal women, moderate/severe renal impairement, liver disease; history of estrogen-

induced hypertriglyceridaemia; interactions (Appendix 10c). 

Adverse effects; Hot flushes, leg cramps, peripheral oedema, influenza-like symptoms, less 

commonly venous thromboembolism, thrombophlebitis, rarely, rashes, Gastrointestinal 

disturbances, hypertension, arterial thromboembolism, headache (including migraine), 

breast discomfort; thrombocytopenia, weight gain, endometrial carcinoma. 
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21. Drugs for Anaesthesia 

21.1 General Anaesthetics  

21.2 Local Anaesthetics  

21.3 PreoperativeMedication  
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21. Drugs for Anaesthesia 

Use of anaesthetics demands trained personnel and specialized equipments, with special 

precautions and close monitoring of the patient. 

Long-Term Medication 

The risk of stopping long-term medication before surgery may be greater than the risk of continuing it. 

It is essential that the anaesthetist is told of all drugs that the patient is (or has been) taking; in case of 

oral anticoagulants; corticosteroids; hormonal contraceptives and diabetic patients. 

21.1 General Anaesthetics 

Intravenous Agents: 

Intravenous anaesthetics may be used alone to produce anaesthesia for short surgical procedures 

but are more commonly used for induction only. They can produce apnoea and hypotension and 

thus facilities for adequate resuscitation must be available. Before intubation is attempted; a 

muscle relaxant must be given. 

Intravenous induction using thiopental is rapid and excitement does not usually occur. 

Anaesthesia persists for about 4–7 min; large or repeated doses severely depress respiration and 

delay recovery. 

Anaesthesia with ketamine persists for up to 15 min after a single intravenous injection and is 

characterized by profound analgesia. It may be used as the sole agent for diagnostic and minor 

surgical interventions. Subanaesthetic concentrations of ketamine may be used to provide 

analgesia for painful procedures of short duration such as the dressing of burns; radiotherapeutic 

procedures; marrow sampling and minor orthopaedic procedures. Recovery from ketamine 

anaesthesia is associated with a high incidence of hallucinations and other emergence reactions. 

Ketamine is of particular value in children; in whom hallucinations are believed to be less 

significant. 

Volatile Inhalational Agents: 

One of the volatile anaesthetics; ether; halothane (with or without nitrousoxide); must be used for 

induction when intravenous agents are contraindicated and particularly when intubation is likely to 

be difficult. 

Full muscle relaxation is achieved in deep anaesthesia with ether. Excess bronchial and salivary 

secretion can be avoided by premedication with atropine. Laryngeal spasm may occur during 

induction and intubation. Localized capillary bleeding can be troublesome and postoperative 

nausea and vomiting are frequent; recovery time is slow particularly after prolonged administration.
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If intubation is likely to be difficult; halothane is preferred. 

It does not augment salivary or bronchial secretions and the incidence of post operative nausea and 

vomiting is low.Severe hepatitis; which may be fatal; sometimes occurs; it is more likely in 

patients who are repeatedly anaesthetized with halothane within a short period of time. 

Inhalational Gases: 

Nitrous oxide is used for the maintenance of anaesthesia. It is too weak to be used alone; but it 

allows the dosage of other anaesthetic agents to be reduced. It has a strong analgesic action. 

Oxygen should be added routinely during anaesthesia with inhalational agents; even when air is 

used as the carrier gas; to protect against hypoxia. 

Oxygen is also used in the management of anaphylaxis; myocardial infarction and severe acute 

asthma. 

 

Ether* 

(Anaesthetic Ether, Diethyl ether) 

Indications; Induction and maintenance of general anaesthesia. 

Dosage form; Volatile Liquid. 

Dose; As per requirement through a vaporizer or byopendrop method or oxygen mixture. Atropine 

premedication is essential before administration of ether. 

Contraindications; Increased cerebrospinal fluid pressure, liver disease. 

Precautions; In febrile children to avoid risk of convulsions. Do not use diathermy when ether 

or oxygen mixture is in use. The operation theatre and other equipments/ instruments and electric 

switches should be free from static discharge and be spark proof, interactions (Appendix 9c). 

Adverse effects; During induction, laryngeal spasm is common and severe nausea, vomiting and 

bronchopneumonia may occur after deep prolonged anaesthesia. Transient liver function 

impairment and leukocytosis may occur postoperatively. 

 

Halothane* 

Schedule H 

Indications; Induction and maintenance of anaesthesia. 

Dosage form; Volatile liquid-30, 50, 200 and 250 ml. 

Dose—Induction of anaesthesia using specially calibrated vaporiser; in oxygen or oxygen– nitrous 
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oxide. Introductory dose: 0.5 to 3%. Maintenance dose: 0.5 to1.5%. 

Adult— Increase gradually 2 to 4%.Child— 1.5 to 2%. 

Maintenance of anaesthesia using specially calibrated vaporiser; oxygen; oxygen–nitrous oxide 

0.5 to 2%. 

Contraindications; History of unexplained jaundice or pyrexia following previous exposure to 

halothane; family history of malignant hyperthermia; raised cerebrospinal fluid pressure; 

porphyria; not recommended for obstetrical anaesthesia, interactions (Appendix 9c). 

Precautions; Anaesthetic history should be carefully taken to determine previous exposure 

and previous reactions to halothane (atleast 3 months should be allowed to elapse between each 

reexposure); avoid for dental procedures in patients under 18 years unless treated in hospital 

(high risk of arrhythmias); pregnancy (Appendix 10c); lactation (Appendix10b); renal failure; 

hyperkalaemia. 

Adverse effects; Arrhythmias; bradycardia; respiratory depression; hepatic damage; malignant 

hyperthermia; cyanosis; post operative nausea and vomiting. 

Isoflurane* 

Schedule H 

Indications; Induction and maintenance of general anaesthesia. 

Dosage form; Volatile liquid: 100 ml, 250 ml. 

Dose; Adult: Induction dose — by inhalation using specifically calibrated vaporizer, in oxygen 

or nitrousoxide- oxygen, increased gradually according to response from 1.5% to3% 

Maintenance dose; by inhalation using specifically calibrated vaporizer, 1-2.5% in nitrous 

oxide-oxygen; an additional 0.5-1%may be required when given with oxygen alone; caesarean 

section, 0.5-0.75% in nitrousoxide-oxygen 

Contraindications; Sensitive individuals, myocardial ischemia patients and those susceptible to 

develop malignant hyperthermia 

Precautions; Perioperative hyperkalaemia; raised intracranial pressure. May impair ability to 

drive or operate machinery. Pregnancy and lactation. Do not allow carbon dioxide absorbents in 

anaesthetic apparatus to dryout when delivering isoflurane to minimise the risk of developing 

elevated carboxy haemoglobin levels. Non-selective MAO- Inhibirors should be stopped 15days 

before surgical operation, interaction (Appendix 9c). 

Adverse effects; Respiratory depression, hypotension, arrhythmias, malignant hyperthermia, 

shivering, breath holding, coughing and laryngospasm. Hypersensitivity reactions and transient 
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WBC elevation may occur. 

Ketamine* 

Schedule X 

Indications; Induction and maintenance of anaesthesia; analgesia for painful procedures of short 

duration especially for patients at the risk of hypotension and branchospasm. 

Dosage form; Injections 2 ml ampoule (50 mg/ml); 10 ml vial (10 and 50 mg/ml). 

Dose; Intravenous injection-Short Procedures: Initially 6.5 to 13mg/kg adjusted according to 

response (10 mg/ kg usually produces 12 to 25 min of surgical anesthesia). 

Procedures not involving intense pain: initially4mg/kg; (usual dose is 1 to 4.5 mg/kg). 

Short procedure over at least 60 min: initially 4 mg/kg  (2mg/kg usually produces 5 to 10min of 

surgical anesthesia). 

Longer Procedure: induction by intravenous injection using solution containing 1mg/ml. 

Longerprocedure:inductiondose0.5to2mg/kg;maintenance10to45mg/kg/min.rateadjustedaccordingt

oresponse. 

Contraindications; Thyrotoxicosis; hypertension (including pre-eclampsia); history of 

cerebrovascular accident; cerebraltrauma; intracerebral mass or haemorrhage or other cause of 

raised intracranial pressure; open eye injury and increased intraocular pressure; psychiatric 

disorders; particularly hallucinations; hypersensitivity to the drug. 

Precautions; Supplementary analgesia often required in surgical procedures involving visceral 

pain pathways (morphine may be used but addition of nitrous oxide will often suffice); during 

recovery; patient must remain undisturbed but under observation; lactation; children; alcohol 

intoxicated patients; increased CSF pressure; cardiac decompensation; pregnancy (Appendix 

10c). 

Warn patient not to perform skilled tasks; e.g., operating machinery or driving; for 24 h and also 

to avoid alcohol for 24 h. 

Adverse effects; Hallucinations and other emergence reactions during recovery possibly 

accompanied by irrational behavior (effects rarely, persist for more than few hours but can recur at 

any time within 24h); transient elevation of pulse rate and blood pressure common; arrhythmias 

have occurred; hypotension and bradycardia occasionally reported; confusion; delirium; 

mobilliform rash; transient erythema; diplopia; increased intraocular pressure; anorexia; nausea; 

vomiting; local pain and exanthema at injection site; apnoea; laryngospasm. 
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Nitrous Oxide*  

Indications; Maintenance of anaesthesia incombination with other anaesthetic agents (halothane; 

ether;or ketamine) and muscle relaxants; analgesia for obstetric practice; for emergency 

management of injuries; during postoperative physiotherapy and for refractory pain in terminal 

illness. 

Dosage form; Inhalational Gas 

Dose; Maintenance of anesthesia using suitable equipment up to 66% in oxygen. 

Analgesic use: 50% in oxygen or according to patient’s need. 

Contraindications; Demonstrable collection of air in pleural; pericardial or peritoneal space; 

intestinal obstruction; occlusion of middle ear; arterial air embolism; decompression sickness; 

chronic obstructive airway disease; emphysema. 

Precautions; Minimise exposure of staff; interactions (Appendix 9c); pregnancy (Appendix 10c). 

Adverse effects; Nausea and vomiting; after prolonged administration megaloblastic anaemia; 

depressed white cell formation; peripheral neuropathy. 

Storage; Store under pressure in metal cylinders of the type conforming to the appropriate safety 

regulations and at temperature not exceeding 37°C. 

Oxygen* 

Indications; To maintain an adequate oxygen tensio in inhalational anaesthesia. 

Dosage form; Inhalational Gas 

Dose; (Oxygen is treated as drug since it is prescribed for hypoxemic patient to support alveolar 

oxygen in emergencies).40to60%oxygenusingspecialoxygentherapy equipment. 

Adverse effect; Concentrations greater than 80% have a toxic effect on the lungs leading to 

pulmonary congestion; exudation and atelectasis. 

Storage; Store under pressure in metal cylinder of the type conforming to appropriate safety 

regulations. Valves and taps should not be lubricated with oil or grease. 

Propofol* 

Schedule H 

Indications; Induction and maintenance of general anaesthesia, sedation. 

Dosage form; Injections- 10,  20 and 50  ml vials (10mg/ml), 10 and 20 ml vials (20mg/ml); 

Ampoule12, 20 and 50 ml (1%) 

Dose; Intravenous: Induction and maintenance of general anaesthesia; Adult— Induction: 40 
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mg by injection or infusion every 10seconds. Usual dose: 2 to 2.5mg/kg. Maintenance infusion: 6 

to12 mg/kg/h, intermittent bolus injection: 20 to 50 mg as needed. Child— 3 years: Induction 

dose of 2.5 to 3.5 mg/kg. Maintenance dose: 7.5 to 18 mg/kg/h by i.v infusion Elderly— 

Including debilitated patients: Infuse at a rate of 20mg every 10 seconds. Maintenance: 3 to 6 

mg/kg/h. 

Sedation: Adult— In diagnostic and  surgical procedures: Initially, 6 to 9 mg/kg/h by infusion 

given for 3 to 5 min or an alternative dose of 0.5mg/kg  by slow  injection  over 3 to 5 min. 

Maintenance: 1.5 to 4.5 mg/kg/h infusion. Reduce maintenance dose by 20% for high-risk 

patients needing sedation. For ventilated patients: 0.3 mg/kg/h by infusion, subsequent 

maintenance dose:0.3to3mg/kg/h. 

 Contraindications; Sedation in children and adolescents 16years, Known hypersensitivity to 

propofol. 

Precautions; Cardiac impairment; respiratory impairment; elderly; hypovolaemia; epilepsy; 

hypotension; patients with high intracranial pressure; monitor blood-lipid concentration if risk 

of fat overload or if sedation longer than 3 days; hepatic impairment; renal impairment, 

pregnancy (Appendix 10c), interactions (Appendix 9c). 

Adverse effects; Apnoea, bradycardia, arrhythmias, hypoten-sion, anaphylaxis, rash, pruritus, 

involuntary muscle movements, headache, pain, burning  orstinging at injectionsite. 

Sevoflurane* 

Indications; Induction and maintenance of general anesthesia during surgery. 

Dosage form; 250 ml Volatile liquid. 

Dose; Adults- inhaled as vaporized liquid, dose individualized based on the patient’s response. 

Surgical levels of anesthesia can usually be achieved with concentrations of 0.5-3% sevoflurane 

with or without the concomitant use of nitrous oxide. Sevoflurane can be administered with any 

type of anesthesia circuit. 

Contraindications; Patients with known or suspected susceptibility to malignant hyperthermia 

Precautions; Dose-dependent decreases in blood pressure or respiratory depression, pregnancy. 

The average concentration of sevoflurane to achieve MAC in an 80 year old is approximately 

50% of that required in a 20 year old. Seizures in children and young adults, interactions 

(Appendix 9c). 

Adverse effects; Hypotension, malignant hyperthermia in susceptible individuals. Hepatotoxicity 

is low. does not cause respiratory irritation 
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Thiopental (Thiopentone) 

Schedule H 

Indications; Induction of anaesthesia prior to administration of inhalational anaesthetic; 

anaesthesia of short duration. Preferred if cerebral ischemia is expected. 

Dosage form; Sterile Powder- 500 mg and 1g/vial. 

Dose; Slow intravenous injection: 3 to 5 mg/kg as 2.5% solution. Adult— over 18 years fit and 

premeditated: 10 to 150 mg. Child— 4 to 7 mg/kg. 

Contraindications; Inability to maintain airway; hypersensitivity to barbiturates; 

cardiovascular disease; dyspnoea or obstructive respiratory disease; porphyria; hypotension or 

shock; Addison’s disease; hepatic or renal dysfunction; increased blood urea; severe anaemia; 

asthma; myasthenia gravis. 

Precautions; Local extravasation can result in extensive tissue necrosis and sloughing; 

intraarterial injection causes intense pain and may result in arteriospasm; hepatic impairment 

(Appendix 10a); interactions (Appendix 9a); pregnancy (Appendix 10c); patients with advanced 

cardiac disease; increased intracranial pressure; asthma; myasthenia gravis; endocrine 

insufficiency. 

Warn patient not to perform skilled tasks; e.g., operating machinery; driving for 24h and also 

to avoid alcohol for 24h. 

Adverse effects; Respiratory depression; myocardial depression; cardiac arrhythmias; 

somnolence; bronchospasm; urticaria; vasodilation; apnoea; emergence delirium; headache; 

nausea; oedema. 

21.2 Local Anaesthetics 

Drugs used for local anaesthesia act by revesibly blocking nerve conduction Local anaesthetics 

are used very widely in dental practice; for brief and superficial interventions; for obstetric 

procedures and for specialized techniques of regional anaesthesia calling for highly developed 

skills. 

Local anaesthetic injections should begiven slowly in order to detect inadvertent intra-vascular 

injection. Hypersensitivity testing should be done in all patients before administrations of local 

anaesthetics. 

Local Infiltration 

Many simple surgical procedures that neither involve the body cavities nor require muscle 

relaxation can be performed under local infiltration anaesthesia. Lower-segment caesarean 

section can also be performed under local infiltration anaesthesia. The local anaesthetic drug 
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of choice is lidocaine 0.5% with or without epinephrine. No more than 4mg/kg of plain lidocaine 

or 7 mg/kg of lidocaine with epinephrine should be administered on any one occasion. The 

addition of epine-phrine (adrenaline) diminishes local blood flow; slows the rate of absorption 

of the local anaesthetic and prolongs its effect. 

Care is necessary when using epinephrine for this purpose since; in excess; it may 

produceischaemicnecrosis.Itshouldnotbeaddedtoinjectionsusedindigitsorappendages. 

Surface Anaesthesia 

Topical preparations of lidocaine are available and topical eye drop solutions of tetracaine 

(chapter 29) are used for local anaesthesia of the cornea and conjunctiva. 

 

Regional Block 

A regional nerve block can provide safe and effective anaesthesia but its execution requires 

considerable training and practice. Nevertheless; where the necessary skills are available; 

techniques such as axillary or ankle blocks can be invaluable. Either lidocaine 1% or bupivacaine 

0.5% is suitable. Bupivacaine has the advantage of a longer duration of action. 

Spinal Anaesthesia 

This is one of the most useful of all anaesthetic techniques and can be used widely for surgery of 

the abdomen and the lower limbs. It is a major procedure requiring considerable 

trainingandpractice.Eitherlidocaine5%inglucoseorbupi- vacaine 0.5% in glucose can be used but 

the latter is often chosen because of its longer duration of action. 

Bupivacaine* 

Schedule H 

Indications; Infiltration anaesthesia; peripheral and sympathetic nerve block; spinal 

anaesthesia; postoperative pain relief. 

Dosage form; Injection-20 ml vial (0.25%; 0.5% and 1%). 

Dose; Adult—Local: Infiltration using 2.5mg/ml solution (max. 60ml). 

Peripheral nerve block: 2.5 mg/ml solution (max. 20 ml) or5.0 mg/ml solution (max. 30 

ml).Epidural block: Lubricant surgery 5mg/ml solution (max.20ml). Sympathetic nerve block: 

2.5mg/ml solution(max.50ml). 

Contraindications; Adjacent skin infection; inflamed skin; concomitant anticoagulant therapy; 

severe anaemia or heart disease; spinal or epidural anaesthesia in dehydrated or hypovolaemic 

patient. 

Precautions; Respiratory impairment; hepatic impairment (Appendix 10a); epilepsy; porphyria; 
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myasthenia gravis; lactation; interactions (Appendix 9c); pregnancy(Appendix 10c). 

Adverse effects; With excessive dosage or following intravascular injection; light-headedness; 

dizziness; blurred vision; restlessness; tremors and occasionally convulsions rapidly followed by 

drowsiness; unconsciousness and respiratory failure; cardiovascular toxicity includes 

hypotension; heart block and cardiac arrest; hypersensitivity and allergic reactions also occur; 

epidural anaesthesia occasionally complicated by urinary retention; faecal incontinence; headache; 

backache or loss of perineal sensation; transient paraesthesia and paraplegia very rare. 

Lignocaine* (Refer Page No. … and …) 

Indications; Surface anaesthesia of mucous membranes; infiltration anaesthesia; peripheral and 

sympathetic nerve block; dental anaesthesia; spinal anaesthesia; intravenous regional 

anaesthesia; arrhythmias. 

Dosage forms;Injections- 30 ml vial (1%) and 10ml (5%/2ml) ampoule and 30 ml vial (2%); 

Topical- 30 ml vial (4%); 30ml vial (lignocaine 20 mg and adrenaline 

5mg/ml); Gel- 2% and4%; Ointment- 5%w/w; Spray-15% w/w. Injections — 2 ml ampoule 

(Lignocaine HCl 53.3 mg and Dextrose 75 mg/ml) for spinal anaesthesia. 

Dose; Induction of anaesthesia: by injection according to patient weight and nature of procedure. 

(max. 200 mg lignocaine or 500 mg with adrenaline).Local application: rub gently on the affected 

area. 

Contraindications; Adjacent skin infection; inflamed skin; concomitant anticoagulant therapy; 

severe anaemia or heart disease; spinal or epidural anaesthesia in dehydrated or hypovolaemic 

patient; hypersensitivity. 

Precautions; Respiratory impairment; hepatic impairment (Appendix10a); epilepsy; porphyria; 

myasthenia gravis; avoid (or use with great care) solutions containing epinephrine (adrenaline) for 

ring block of digits or appendages (risk of ischaemic necrosis); lactation; pregnancy (Appendix 

10c); interactions (Appendix 9c). 

Adverse effects — Same as Bupivacaine (above). 

21.3 Preoperative Medication 

Pre-anaesthetic medication is often advisable prior to both local and general anaesthetic 

procedures. 

Sedatives improve the course of subsequent anaesthesia in apprehensive patients. Diazepam and 

promethazine are effective. Diazepam can beadministered by mouth; by rectum; or by intravenous 

injection. Promethazine; which has antihistaminic and antiemetic properties as well as a sedative 

effect; is of particular value in children.
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Schedule H 

A potent analgesic such as morphine should be administered preoperatively to patients in severe 

pain or for analgesia during and after surgery. 

Anticholinergic drugs such as glycopyrrolate are also used before general anaesthesia. They inhibit 

excessive bronchial and salivary secretions induced by ether and ketamine. Intramuscular 

administration is most effective; but oral administration is more convenient in children. Lower 

doses should be used in cardiovascular disease or hyperthyroidism. 

Atropine* (Refer Page No. .. and …) 

Schedule H 

Indications; To inhibit salivary secretions; to inhibit arrhythmias resulting from excessive 

vagal stimulation; to block the parasympathomimetic effects of anticholinesterases such as 

neostigmine; organophosphate poisoning; antispasmodic; mydriasis and cycloplegia. 

Dosage form; Injection- 10 ml (0.6 mg/ml). 

Dose; Intravenous injection: Adult— 0.3 to 0.6 mg immediately before induction of 

anaesthesia. Intra-operative bradycardia; 300 to 600 µg (longer dose in emergency). Inhibition of 

bradycardia; 0.4 to 1mg. Reversal of neuromuscular block; 0.6 to1.2 mg. Child—Premedication: 

20µg/kg; Inhibition of bradycardia: 10 to 30µg/kg. Reversal of neuromuscular block: 20µg/kg. 

Intramuscular route or subcutaneous: Premedication (30 to 60 min before induction of 

anaesthesia): 300 to 600 µg. Child—20µg/kg(max.60µg). Intraoperativebradycardia: (1 to 12 

years) 10 to 20µg/kg. 

Contraindications; Angle-closure glaucoma; myasthenia gravis; paralyticileus; pyloric stenosis; 

prostatic enlargement. 

Precautions; Downsyndrome; children; elderly; ulcerative colitis; diarrhoea; hyperthyroidism; 

heart failure; hypertension; patients with atrial fibrillation or flutter; lactation (Appendix 10b); 

interactions (Appendix 9a); pregnancy (Appendix 9c). 

Since atropine has a shorter duration of action than neostigmine; late unopposed bradycardia may 

result; close monitoring of the patient is necessary. 

Adverse effects; Drymouth; blurredvision; photophobia; flushing and dryness of skin; rash; 

difficulty in micturition; less commonly arrhythmias; tachycardia; palpitations; confusion 

(particularly in elderly); heat prostration and convulsions; ventricular fibrillation; hallucinations; 

dilatedpupils; psychosis. 

Diazepam*(Refer Page No. .. ,  … and …)  

Indications; Premedication before major or minor surgeries; sedation with amnesia for 

endoscopic procedures and surgeries under localanaesthesia; emergency reduction of fractures 
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(in combination with pethidine when anaesthetics are not available); epilepsy; anxiety disorders. 

Dosage forms; Tablets- 2, 5 and 10 mg; Capsule- 10 mg; Injection- 2 ml ampoule (5 mg/ml). 

Dose; Oral: Adult — 5 mg on night before surgery or minor procedure; thereafter 5 mg for 2h 

before procedures.Elderly — Half of adult dose. 

Intravenous injection: 10 to 20 mg over 2 to 4 min immediately before procedure. 

Premedication; 100 to 200 µg/kg. Child — 2.5 to 10 mg over 2 to 4 min. 0.1 to 0.3 mg/kg in 

divided doses over 24 h; every 4 to 8 h (adjust according to response). 

Contraindications; Central nervous system depression or coma; shock; respiratory depression; 

acute pulmonary insufficiency; acute narrow angle glaucoma; sleep apnoea; acute alcohol 

intoxication; severe hepatic impairment; myasthenia gravis; pregnancy(Appendix 10c). 

Precautions; Respiratory disease; muscle weakness; history of alcohol or drug abuse; marked 

personality disorder; elderly or debilitated patients (adverse effects more common in these groups); 

hepatic impairment (Appendix 10a) or renal failure; lactation (monitoring for adverse effects 

required Appendix 10b); porphyria; interactions (Appendices 9a, 9c);organic cerebral changes; 

epileptic patients. 

Warn patient not to perform skilled tasks; for example operating machinery; driving for 24 h. 

Adverse effects;Central nervous system effects common and include drowsiness; sedation; 

confusion; amnesia; vertigoand ataxia; hypotension; bradycardia; or cardiac arrest; 

particularlyinelderlyorseverelyillpatients;alsoparadoxicalreactions; including irritability; 

excitability; hallucinations; sleep disturbances; pain and thromboembolism on intravenous injection. 

Metoclopramide* (Refer Page No. …) 

Midazolam 

Schedule H 

Indications; Intravenous sedative administered before or during minor surgical procedures; 

sedative administered by intravenous route in intensive care induction of anaesthesia. 

Dosage form; Injections-1 ml ampoule (5 mg/ml); 5 and 10 ml vial (1mg/ml). 

Dose; Slow intravenous injection: Adult — Conscious sedation: approximately 2 mg/min;  5 to 

10 min before procedure; initially 2 to 2.5 mg. Usual total dose 3.5 to 5 mg (max. 7.5 mg). 

Elderly — 0.5 to 1.0 mg. Increase if necessary in steps of 1 mg. 

Intravenous injection (Over 2 to 3 min): Child— 6 months to 7 years: initially 50 to 100 µg/kg; 

increase if necessary in steps (max. total dose 6.0mg). 6 to 12 years: initially 25to50 µg/kg 

increase in steps if necessary (max. total dose 10mg).
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Intramuscular injection: Adult—Sedation in combined anaesthesia; 30 to 100µg/kg repeated as 

required by continuous intravenous infusion 30 to 100 µg/ kg/h (lower doses in elderly). 

Premedication: 70 to 100µg/kg. 1 to 15 years: 50 to 150 µg/kg (max.1mg). Elderly and 

debilitated — 25 to 50 µg/kg. (20 to 60 min induction). 

Contraindications; Acute narrow angle glaucoma; comatose patients; shock; acute alcohol 

intoxication; for intrathecal and epidural use; acutepulmonary insufficiency; myasthenia gravis. 

Precautions; Chronic renal failure; cardiac disease; open angle glaucoma; respiratory 

disorders; neonates;prolonged use and abrupt withdrawal should be avoided; hepatic 

impairment; pregnancy (Appendix 10c) and lactation; interactions (Appendices 9a, 9c). 

Adverse effects; Hypersensitivity; cardiac arrest; laryngospasm; apnoea; headache; hiccups; 

nausea; vomiting; cough; kernicterus; nystagmus; skinrash;CNS symptoms like euphoria; 

hallucination; ataxia. 

Storage; Store in a refrigerator at a temperature of 2°-8°C. 

Morphine* (Refer Page No. 12 and 694) 

Schedule H, X 

Indications; In severe pain (acute and chronic); myocardial infarction; acute pulmonary 

oedema; adjunct during major surgery and postoperative analgesia. 

Dosage forms; Injection- 10 ml ampoule (1 mg/ml, 10mg/mland15mg/ml); Tablets- 10, 20, 30 

and 60 mg. 

Dose; Subcutaneous or intramuscular injection: Adult — Preoperative medication before 

procedure:up to 10 mg; 60 to 90 min before procedure; 20 to 30 mg per 12h depending on patient 

weight. Postoperative analgesia: 150 to 300 µg/kg every 4 h. Child — (By intramuscular 

injection) Preoperative medication before procedure: 150 µg/kg. Postoperative analgesia: 100 to 

200 µg/kg.Intravenous injection: Adult — Intra-operative analgesia: 100 µg/ kg; repeated every 

40 to 60 min as  required.  Postoperative analgesia: 8 to10 mg over 30 min (slow intravenous 

infusion); then2 to 2.5mg/h. Child — Intra-operative analgesia: 100 µg/kg; repeated every 40 to 

60 min as required. 

Contraindications; Patients with acute respiratory depression and when there is risk of paralytic 

ileus; conditions associated with raised intracranial pressure and 

in head injury (they interfere with pupilary responses vital for neurological assessment); comatose 

patients; acute asthma; acute liver disease; acute alcoholism; pulmonary oedema; interactions 

(Appendices 9a, 9c, 9d); lactation (Appendix 10b); hepatic impairment (Appendix 10a). 

Precautions; Patients with impaired respiratory function (avoid in chronic obstructive pulmonary 
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disease) and asthma (avoid during an acute attack); hypotension; myasthenia gravis; prostatic 

hypertrophy and hyperplasia; obstructive or inflammatory bowel disorders; disease of the biliary 

tract and convulsive disorders; pancreatitis; cardiac arrhythmias; hypothyroidism; head injury; 

circulatory shock; lactation; pregnancy (Appendix10c). 

Adverse effects; Nausea and vomiting (particularly in initial stages); constipation; dry mouth and 

biliary spasm; larger doses produce muscle rigidity; hypotension and respiratory depression; 

bradycardia; paralyticileus; abdominal pain; anorexia; dyspepsia; exacerbation of pancreatitis; taste 

disturbance; hypertension; hypothermia; syncope; bronchospasm; inhibition of cough reflex; 

restlessness; seizures; paraesthesis; asthenia; malaise; disorientation; excitation; agitation; 

delirium; raised intracranial pressure; amenorrhoea; myoclonus; muscle fasciculation and 

rhabdomyolysis. 

Omeprazole* (Refer Page No. ..)  

Promethazine* (Refer Page No. …)  

Schedule H 

Indications; Premedication prior to surgery; antiemetic. 

Dosage forms; Tablets-10 and 25 mg; Syrup-60 ml (5 mg/5 ml); Injection-2 ml ampoule (25 

mg/ml). 

Dose; Oral: Adult — Premedication: 25 mg at night and increase to 25mg twice daily; if 

necessary; alternately 10 to20 mg 2 to 3  times daily. Child — 2 to 5 years: not recommended. 5 

to 10 years: 20 to 25 mg. 

Deep intramuscular route: Adult—50 mg (max.100mg).Premedication:25to60mg 1 h before 

operation. Child— 5 to 10 years: 6.25 to 12.5 mg. Premedication, 5 to 

10 years: 6.5 to 12.5 mg. Slow intravenous injection: In emergencies: 25 to 50 mg as solution 

containing 2.5mg/ ml in water for injection (max. 100mg). 

Contraindications; Child under 1 year; impaired consciousness due to cerebral depressants or 

of other origin; porphyria. 

Precautions; Prostatic hypertrophy; urinary retention; glaucoma; epilepsy; hepatic impairment 

(Appendix 11a); lactation (Appendix 11b); interactions (Appendix 10a); pregnancy (Appendix 

11c). Warn patient not to perform skilled tasks; e.g., operating machinery, driving for 24h. 

Adverse effects; Drowsiness (rarely, paradoxical stimulation in children); headache; 

anticholinergic effects such as dry mouth; blurred vision; urinary retention. 
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Ranitidine* (Refer Page No. …) 
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22. Drugs for Inflammatory Bowel Disease 

Ulcerative colitis and Crohn’s disease are inflammatory diseases of the intestinal tract. 

Ulcerative Colitis 

Acute attacks of ulcerative colitis require treatment with local corticosteroids such as 

hydrocortisone in the form of suppositories or retention enemas. More extensive disease requires 

oral corticosteroid treatment and fulminant disease needs hospital admission and intravenous 

corticosteroid administration; other therapy may include intravenous fluid and electrolyte 

replacement, blood transfusion and possibly parenteral nutrition and antibiotics. 

The amino salicylate sulfasalazine is useful in the treatment of symptomatic disease. It also has 

value in the maintenance of remission in ulcerative colitis for which corticosteroid treatment is 

unsuitable because of adverse effects. 

In resistant or frequently relapsing cases azathioprine 2–2.5 mg/kg daily (chapter 11.2) given 

under close supervision may be helpful. Laxatives are required to facilitate bowel movement 

when proctitisis present. Antimotility drugs such as codeine and antispasmodic drugs should 

not be used in active ulcerative colitis because they can precipitate paralytic ileus and 

megacolon. Diarrhoea resulting from reduced bile salt absorption may improve with 

cholestyramine. General nutritional care and appropriate supplements are essential. High-fibre or 

low-residue diets should be used as appropriate. 

Crohn’s Disease 

Treatment  of Crohn’s disease  of  the  colon  is  similar  to that of  ulcerative colitis.  In small bowel 

disease sulfasalazine may have marginal benefit. Symptoms and inflammation associated with disease 

exacerbation are suppressed by oral corticosteroids such as prednisolone. Metronidazole may be 

beneficial in the treatment of active Crohn disease particularly with perianal involvement, possibly 

through its antibacterial activity. 

Dicyclomine* 

ScheduleH 

Indications; Infantile colic, gastro intestinal tract spasm. 

Dosage forms; Tablets-10 and 20 mg. Drops-10 mg/ ml; Injection-10 mg/ml. 

Dose; Oral: Adult — 10 to 20 mg 3 times a day. Parenteral: intramuscular injection: 80 mg 

daily in 4 divided doses. 

Contraindications; Glaucoma, reflux oesophagitis, myasthenia gravis, lactation, intestinal 
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obstruction.
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Precautions; Patients with mental depression and mental disturbances, hepatic or kidney 

disease, angle closure glaucoma, hyperthyroidism, CHF, elderly, pregnancy, may impair the 

ability to drive or operate machinery; interactions (Appendix 9c); pregnancy (Appendix10c). 

Adverse effects; Dry mouth; nausea; vomiting; constipation; taste loss; anorexia; dizziness; 

dyskinesia; lethargy, respiratory arrest; drowsiness; photophobia, blurred vision; increased ocular 

pressure; tachycardia; urinary retention. 

Hyoscine Butyl Bromide (Scopolamine Butyl Bromide)*  

Indications; For spasmodic pain and excessive respiratory secretion. 

Dosage forms; Tablet- 10mg, Injection- 20mg/ml, Suppositories – 7.5mg, 10 mg 

Dose; Adults - 20-40mg by Oral, Intramuscular, subcutaneous and I.V routes. Children – 10 mg 

three times daily by oral route. 5-10 mg intravenously as single dose repeat, if necessary. 

Contraindications; Hypersensitivity, myasthenia gravis, glaucoma, benign prostatic hypertrophy, 

angina pectoris, cardiac failure. 

Precautions;Hepatic/ renal disease, paralytic ileus, narrow angle glaucoma, pyloric stenosis, 

pregnancy and breast feeding, interactions (Appendix 9c). 

Adverse effects; Constipation, dry mouth, diarrhoea, urinary retention, rash, itching, swelling of 

the hands or feet, eye pain, tachycardia. 

Hydrocortisone* (Refer Page No. .., …, … and …) 

ScheduleH 

Indications; Ulcerative colitis, proctitis, proctosigmoiditis;anaphylaxis; skin disease; 

adrenocortical in sufficiency. 

Dosage forms; Injection- 100 mg/vial; Suppositories- 25mg; Retention Enema- 60 ml 

(Rectal solution 100 mg/60 ml); Cream-0.1% w/w. 

Dose; Rectal (suppositories): Adult— Ulcerative colitis, proctitis: 25mg twice daily for 2 

weeks; may be increased to 25 mg 3 times daily or 50 mg twice daily in severe cases; in factitial 

proctitis treatment may be required for 6 to 8 weeks.
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Rectal (retention enema): Adult— Ulcerative colitis, ulcerative proctitis, ulcerative 

proctosigmoiditis;100 mg at night for 21days or until clinical and proctological remission; if no 

clinical and proctological improvement after 21days, discontinue; treatment for 2 to 3 months may 

be required for proctological remission; when used for more than 21days, discontinue gradually 

using 100 mg every other night for 2 to 3weeks. 

Contraindications; Use of enemas in bowelobstruction, bowel perforation, or extensive fistulas; 

untreated disinfections. 

Precautions; Proctological examination required before treatment; systemic absorption may 

occur; prolonged use should be avoided; lactation (Appendix 10b); interactions (Appendix 9d); 

pregnancy (Appendix 10c). 

Adverse effects; Local pain or burning sensation; rectal bleeding (reported with use of enema); 

exacerbation of untreated infections; suppositories may stain fabrics; systemic adverse effects. 

Mesalamine or 5-Aminosalicylic acid (5-ASA)* 

ScheduleH 

Indications;For induction of remission in patients with active, mild to moderate ulcerative colitis. 

Dosage forms; Tablets- 250 mg, 400 mg, 500 mg, 800 mg, Prolonged-release Tablets- 1.2g 

Capsules(Prolonged-release)- 250 mg, 500 mg, Rectal suspension- 4g/60 ml, Suppositories-500 

mg, 1,000 mg, Enema 4g/60 ml. 

Dose; 800 mg three times daily for 6 weeks. 

Contraindications; Hypersensitivity to salicylates, amino salicylates, or any component of the 

product, severe hepatic or renal impairment. 

Precautions;Allergy to sulfasalazine, pyloric stenosis (delayed-release tablets), conditions 

predisposing to development of myocarditis or pericarditis, pregnant or breast feeding patients, 

children younger than age 18 (safety and efficacy not established), interactions(Appendix10c). 

Adverse effects;Headache, nausea, upper respiratory infections, dizziness, malaise, weakness, 

chest pain, abdominal pain, diarrhoea, dyspepsia, hypersensitivity reactions, interstitial nephritis, 

renal failure, intolerance syndrome. Pancreatitis and colitis are rare. 

Infliximab  

Indications: Rheumatoid arthritis, Moderately to severely active Crohn's disease, Ulcerative 

colitis, Ankylosing spondylitis, Psoriatic arthritis, Psoriasis. 

Dosage form; 100 mg powder for concentrate for solution for infusion. The powder is a freeze-
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dried white pellet.
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Dose: Rheumatoid arthritis: 3 mg/kg given as an intravenous infusion followed by additional 3 

mg/kg infusion doses at 2 and 6 weeks after the first infusion, then every 8 weeks thereafter. 

Moderately to severely active Crohn’s disease, Ulcerative colitis, Ankylosing spondylitis, 

Psoriatic arthritisandPsoriasis:5 mg/kg given as an intravenous infusion followed by additional 5 

mg/kg infusion doses at 2 and 6 weeks after the first infusion, then every 8 weeks thereafter. 

Contraindications: Hypersensitivity, tuberculosis or other severe infections such as sepsis, 

abscesses, and opportunistic infections, moderate or severe heart failure (NYHA class III/IV) 

Precautions: Infusion reactions and hypersensitivity, Infections, Hepatitis B (HBV) reactivation 

can occur; Use of live vaccines can result in clinical infections, cases of new onset or 

exacerbation of clinical symptoms and/or radiographic evidence of central nervous system 

demyelinating disorders, including multiple sclerosis, and peripheral demyelinating disorders, 

including Guillain-Barré syndrome are reported. 

Storage; Store in a refrigerator (2 °C - 8 °C). 

Sulfasalazine* (Refer Page No. …) 

ScheduleH 

Indications;Ulcerative colitis; Crohn’s disease; severe rheumatoid arthritis; inflammatory bowel 

disease. 

Dosage form; Tablets- 500 and 1000 mg. 

Dose; Oral: Adult — Ulcerative colitis; 1 to 2g 4 times daily in acute attack until remission, 

reducing to maintenance dose of 500 mg 4 times daily. Active Crohn’s disease; 1 to 2 g 4 times 

daily in acute attack until remission occurs. Child — Ulcerative colitis; over 2 years; 40 to 60 

mg/kg daily in acute attack, reducing to maintenance dose of 20 to 30 mg/kg daily. Active 

Crohn’s disease; over 2 years, 40 to 60mg/kg daily in acute attack. 

Contraindications; Hypersensitivity to salicylates or sulfonamides; child under 2 years; 

porphyria; intestinal or urinary obstruction; severe renal impairment; G-6-PD deficiency; blood 

dyscracias. 

Precautions; Renal impairment; hepatic impairment; G-6-PD deficiency; slow acetylator status; 

monitor blood counts and liver function initially and at monthly intervals for first 3 months; 

monitor kidney function initially and atintervals during treatment; history of allergy; lactation 

(Appendix 10b); interactions (Appendices 9c, 9d). Patients should be advised to report any 

unexplained bleeding, bruising, purpura, sore throat, fever or malaise occurring during treatment; 

blood count should be performed and sulfasalazine stopped immediately if there is suspicion or 
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evidence of blood disorder; pregnancy (Appendix 10c).
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Adverse effects;Nausea, exacerbation of colitis; diarrhoea, loss of appetite, fever; blood 

disorders (including Heinz body anaemia, megaloblastic anaemia, leukopenia, neutropenia, 

thrombocytopenia); hypersensitivity reactions (including rash, urticaria, Stevens– Johnson 

syndrome (erythema multiforme), exfoliativedermatitis, epidermal necrolysis, pruritus, 

photosensitization, anaphylaxis, serum sickness, interstitial nephritis, lupus erythematosus-like 

syndrome); lung complications(including eosinophilia, fibro singal veolitis); ocular 

complications (including periorbital oedema); stomatitis, parotitis; ataxia, aseptic meningitis, 

vertigo, tinnitus, alopecia, peripheral neuropathy, insomnia, depression, headache, 

hallucinations; kidney reactions (including proteinuria, crystalluria, haematuria); 

oligospermia; rarely, acute pancreatitis, hepatitis; urine may be colour edorange; some soft 

contact lenses may be stained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

518  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23. Drugs for Myasthenia Gravis 
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23. Drugs for Myasthenia Gravis 

Myasthenia gravis is a rare autoimmune neuromuscular disorder of peripheral nerves 

characterized by variable weakness of voluntary muscles. 

In this autoimmune disorder antibodies are formed against Acetylcholine nicotinic postsynaptic 

receptors at the myoneural junction. A reduction in the number of nicotinic receptors results in a 

characteristic pattern of progressively reduced muscle strength and recovery of muscle strength 

following a period of rest. The bulbar muscles are affected severely.  

Azathioprine* (Refer Page No. … and …) 

 

Schedule H 
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Indications; Long term immune suppression in Myasthenia gravis. 

Dosage form; Tablet-50 mg. 

Dose; Adult — 1 to 3 mg/kg per day, discontinue if no improvement after 12 weeks.Child — 1 

to 2 mg/kg/day. 

Contraindications; Hypersensitivity, pregnancy (Appendix 10c); lactation (Appendix 10b). 

Precautions; Monitor liver function;hepatic impairment (Appendix 10a); WBC and platelets; 

interactions (Appendices 9c,9d). 

Adverse effects; Nausea, fatigue; hair loss; rash; liver dysfunction; flu-like reaction. 

 

Cyclosporine* (Refer Page No. …) 

Schedule H 

Indications; Long term immune suppression, treatment of Myasthenia gravis when prednisolone 

is ineffective. 

Dosage forms;Capsules- 25, 50 and 100 mg; Injection- 50 mlampoule(100mg/5ml)(50mg/5ml). 

Dose; Adults — 2.5 mg/kg twice daily. 

Contraindications —Hypersensitivity. 

Precautions; Monitor renal function and blood pressure; liver or kidney disease; blood 

disorders; diabetes; pregnancy (Appendix 10c), lactation (Appendix 10b); hepatic 

impairment (Appendix 10a), interactions (Appendices 9b, 9c). 

Adverse effects; Nephrotoxicity; stomach upset, nausea, diarrhoea; hypertension; swollen gums; 

blurred vision; fever, chest pain; unusual bleeding. 

Mycophenolate Mofetil 

Schedule 

Indications; Longterm immune suppression, treatment of cases resistant to prednisolone or where 

prednisolone iscontraindicated. 

Dosage forms; Tablets/Capsules- 250 and 500 mg. 

Dose;1g twice daily.   

Contraindications;Hypersensitivity; allergy to polysorbate 80. 

Precautions;Renal impairment (Appendix 10d); active disorders of gastrointestinal tract; 

neutropenia; interactions (Appendices 9c, 9d); pregnancy (Appendix 10c). 

Adverse effects;Anaemia; electrolyte disturbances; dizziness; disturbances of blood lipids; 
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gastrointestinal disturbances. 

Neostigmine* (Refer Page No. …) 

Schedule H 

Indications; Treatment of Myasthenia gravis. 

Dosage forms; Tablet-15 mg; Injection- 0.5 mg/ml. 

Dose; Oral: Adult—15mgevery3to4h.Totaldailydose75to300mg in divideddoses. Child — 2 

mg/kg daily in divided doses every 3 to 4 h. Total daily dose 15 to 90 mg. Neonate — 1 to 5 mg 

every 4 hour. 

Intramuscular: Adult — 0.02 mg/kg as a singledose. Child — 0.04 mg/kg as a singledose. 

Note: Discontinue all other anticholinesterase medications for at least 8 h prior to administration. 

Intravenous: Adult — 0.5 to 2.5 mg to a total daily dose of 5 to 20 mg. Child — 200 to 500 µg 

as single daily dose. Neonate —50 to 250 µg every 4 h. 

Contraindications; Mechanical gastrointestinal or urinary tract obstruction; peritonitis. 

Precautions;Renal impairment (Appendix 10d); peptic 

ulcer;lactation(Appendix10b);heartblockage,slowheart- beat; bradycardia, hypotension; urinary 

tract infection; epilepsy; asthma; interactions (Appendix 9c); pregnancy (Appendix10c). 

Adverse;Abdominal cramps, diarrhoea; pupil dilatation; excess saliva; headache; joint pain; 

severe allergic reactions; fainting; interrupted breathing; irregular heart beat; seizures; vision 

changes; anxiety. 

Prednisolone* (Refer Page No. .., … and …) 

Schedule H 

Indications; Effective long-term immuno suppression in pyridostigmine resistant patient, 

refractory ocular Myasthenia gravis. 

Dosage forms; Tablets- 4, 8, 5, 10, 16, 20 and 40 mg; Syrups- 30, 40 and 60 ml; Injection- vial 

40 mg/ml; Eye Drops-1% w/v. 

Dose; Initially 20 mg 4 times daily.  Max. dose 50 mg   4 timesdaily. 

Contraindications; Hypersensitivity; systemic infections includingtuberculosis. 

Precautions;Monitor weight; blood pressure, blood glucose and electrolytes, antibiotic 

coverage may be required, doses should be tapered and not withdrawn suddenly; hepatic 

impairment (Appendix 10a); lactation (Appendix 10b); pregnancy (Appendix 10c); interactions 

(Appendices 9c,9d).
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Adverse effects;Initial transient exacerbation; elevation of intraocular pressure; optic nerve 

damage; posterior sub capsular cataract formation; delayed wound healing; weight gain; moon 

face; avascular necrosis; osteoporosis; psychosis and mood change, increased chance of 

opportunistic infections. 

Pyridostigmine* (Refer Page No. …) 

Schedule H 

Indications; Treatment of Myasthenia gravis, neonatal Myasthenia gravis. 

Dosage forms; Tablets- 30 and 60 mg Plain; 180 mg SR; Injection- 10 mg/2 ml. 

Dose; Oral: Adult — 0.3 to 1.2g daily in divided doses. Child — under 6 years: Initially 30 mg. 

Child — 6 to 12 years: Initially 60 mg. Increase by 15 to 30 mg daily until control. Neonate — 5 

to 10 mg given every 4 to 6 h. Intramuscular: Child — 50 to 150 µg/kg every 4 to 6 h. 

Contraindications; Recent intestinal or bladder surgery; gastrointestinal or urinary tract 

obstruction; after suxamethonium; pneumonia; peritonitis. 

Precautions;Asthma; urinary tract infection; cardiovascular disease including arrhythmias 

(especially, bradycardia or atrioventricular block); hyperthyroidism; hypotension; peptic ulcer; 

epilepsy; parkinsonism; avoid intravenous injection; renal impairment (Appendix 10d); pregnancy 

(Appendix 10c); lactation (Appendix 10b). 

Adverse effects;Muscarinic effects generally weaker than with neostigmine: increased 

salivation, nausea, salivation, vomiting, abdominal cramps, diarrhoea; signs of over dosage 

include broncho constriction, increased bronchial secretions; lacrimation, excessive sweating, 

involuntary defecation and micturition, miosis, nystagmus; bradycardia, heart block, 

arrhythmias, hypotension; agitation,excessivedreaming,weaknesseventuallyleading to 

fasciculation and paralysis, thrombophlebitis; rash associated with bromide salt; diaphoresis, 

increased peristalsis. 

 

 

 

 

 

 



 

524  

 

 

 

 

 

 

 

 

24. Drugs for Oral Health 

 



 

525  

24. Drugs for Oral Health 

Oral health is defined by WHO as the state of being free from chronic mouth and facial pain, oral 

and throat cancer, oral sores, birth defects such as cleft lip and palate, periodontal (gum) 

disease, tooth decay and tooth loss, and other diseases and disorders that affect the oral cavity. 

Dental plaque is the biofilm formed on tooth surfaces by aggregation of microorganisms. It is a 

complex, metabolically interconnected bacterial ecosystem. It can lead to development of various 

oral diseases such as dental caries, gingivitis and periodontitis. Dental caries is an infectious, 

communicable disease, which causes destruction of teeth by acid-forming bacteria found in 

dental plaque. It causes demineralization of the tooth structure due to acid produced by 

cariogenic bacteria present in plaque. 

Periodontitis and gingivitis are inflammation of the supporting tissues of teeth which are caused 

by plaque accumulation and subsequent inflammation of the surrounding tissue. Prevention of 

caries and periodontal diseases usually involves plaque removal which can be achieved by 

mechanical means such as tooth brushing and chemical means such as mouthwashes. 

Fluoridated dentifrices 

Indications; In prevention of dental caries and periodontal diseases. 

Dosage form; 0.1-0.5% of sodium mono fluoro-phosphate or sodium fluoride cream/ gel (upto 

1000 ppm fluoride), Combination: sodium mono fluoro phosphate or sodium fluoride + 0.3% 

triclosan. 

Dose; Adult— Ribbon of toothpaste across bristles of toothbrush twice a day. 

Child more than three years of age – Pea size amount twice a day. 

Contraindications; No known contraindication. 

Precautions;The amount should be controlled in case of very young  children due to the 

possibility of ingestion. 

Dentifrices containing potassium nitrate 

Indications; Dentinal hypersensitivity. 

Dosage form; 5% Potassium nitrate in dentrifice, Combination: Potassium nitrate with sodium 

mono fluoro-phosphate. 

Contraindications;Not known.  

Precautions; Avoid ingestion.  

Adverse effects; Not known. 
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Dentifrices containing remineralizing agent 

Indications; Tooth hypersensitivity, remineralization of early carious lesions. 

Dosage form; 5 % w/w calcium sodium phosphosilicate paste. 

Dose; Apply on affected tooth surface and brush using the same, twice a day. 

Contraindications; Not known. 

Adverse effects;None. 

Dentifrices containing arginine and calcium carbonate 

Indication; Prevention of dental caries, promote remineralization of early carious lesions. 

Dosage form; 8% w/w arginine and calcium carbonate paste. 

Dose; Adults— Ribbon of toothpaste across bristles of toothbrush twice a day. 

Contraindications; No known contraindications. 

Precautions; The amount should be controlled in case of very young children due to the 

possibility of ingestion. 

Adverse effects; None. 

Chlorhexidine mouthwash  

Indication;Antiplaque and prevents pellicle formation and adsorption of bacteria onto tooth 

surface. 

Dosage form; 0.2% and 0.12% and 2% chlorhexidine gluconate gel. Combination : chlorhexidine 

+ metronidazole gel 

Dose; Dilute as per instructions of manufacturer. Rinse mouth with 10 ml for about 1 min twice 

daily. 

Contraindications; Not to be used by persons who are known to be hypersensitive to 

Chlorhexidine gluconate or other ingredients. 

Precautions;Keep out of reach of children. 

Adverse effects; Skin sensitivity; irritation of conjunctiva, mucosal irritation; reversible brown 

staining of the teeth; tongue discolouration and burning sensation; transient taste disturbance; 

parotid gland swelling  due to stenosis of parotid duct (long term use). 

Mouthwash containing essential oils 

Indications: Anti-inflammatory and anti-caries. 

Dosage form; Essential oils such as menthol, thymol, and/ or eucalyptol in combination with 
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sodium fluoride.
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Dose; Dilute as per instructions of manufacturer. Rinse with 20 ml mouthwash twice daily. 

Contraindications; Patients suffering from xerostomia, dental erosion due to aloworal pH, ororal 

mucosal disease due to possible ethanol-induced mucosal irritation and dryness. These 

mouthwashes are unsuitable for children due to the risk of accidental ingestion of high doses of 

ethanol. 

Precautions; Keep out of reach of children and avoid ingestion. 

Adverse effects; None. 

Mouthwash containing oxygenating agents 

Indications; Acute ulcerative disease, gingival inflammation, and for patients with a physical or 

intellectual impairment that limits good oral hygiene. It can also be used for stain removal. 

Dosage form; 6% hydrogen peroxide solution 

Dose; Dilute one part with five parts of water. Rinse the mouth for 2 to 3 minutes upto thrice a 

day. 

Contraindications; Sensitivity to Hydrogen Peroxide. 

Precautions; Keep out of reach of children. Avoid ingestion. 

Mouthwash containing povidone iodine  

Indications; Maintenance of oral hygiene, control / prevention of post operative wound infection 

after tooth extraction and oral surgical procedures, candidiasis, treatment of acute mucosal 

infections of the mouth and pharynx. 

Dosage form; 1% w/v solution 

Dose;Rinse mouth with 10 ml of a 0.1% undiluted or diluted solution with an equal amount of 

warm watersolution for 30 sec four times a day for 14 days. In case of oral candidiasis, rinse 

mouth with1%mouthwashsolution. 

Contraindications; Hypersensitivity; prolonged use in patients with thyroid disorders or on 

lithium therapy, children less than 6 years of age. 

Precautions; May interfere with tests of thyroid function. May be absorbed through burns and 

broken skin and to a lesser extent through intact skin and may lead to toxic levels of iodine in the 

blood, particularly in patients with renal insufficiency. Do not use for more than 14days. 

Adverse effects—Local irritation; sensitivity; anaphylactic reactions; anaphylactoid reactions and 

anaphylactic shock have been reported uncommonly. 
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Sodium fluoride mouthwashes 

Indications;Prevention of caries, patients undergoing orthodontic treatment, immuno 

compromised patients, in remineralization of initial caries by promoting formation of fluorapatite. 

Dosage form; 0.05% Sodium fluoride solution. 

Dose;Rinse with 5 ml twice a day. 

Contraindications; Children less than 3 years of age. 

Precautions; Keep out of reach of children 

Adverse effect; Hypersensitivity reactions; rash; nausea; vomiting. 

Tooth mousse containing casein phosphopeptide-amorphous calcium phosphate (CPP – ACP) 

Indications;Prevention of caries. 

Dosage form; Case in phosphopeptide-amorphous calcium phosphate (CPP-ACP). Combination: 

CPP-ACP + 0.2% fluoridecream. 

Dose;Apply every night after cleaning your  teeth  for 3 minutes. Expectorate excess and do not 

rinse. 

Contraindication; No known contraindication 

Topical clotrimazole 

Schedule H 

Indications;Oral candidiasis, denture wearers, immuno compromised patients such as HIV, 

Tuberculosis, malignancies, and patients on broad spectrum antibiotics. 

Dosage form; 1% clotrimazole in solution or cream. 

Dose; Apply few drops preferably with cotton bud, 3-4 times a day after meals to cover all 

lesions in the mouth. 

Contraindications; Hypersensitivity to clotrimazole. 

Precautions; For topical use only, not to be ingested or injected. 

Adverse effects; Burning sensation; generalized itchiness and edema of mouth. 
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Oral Ulcers 

a)    Antibacterial 

Topical Metronidazole preparations 

Schedule H 

Indications; Oral ulcers and gingivitis. 

Dosage form; 0.1% w/v metronidazole gel. 
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Dose; Apply using cotton bud evenly to cover affected area thrice a day. Do not 

eat/drink for 30 minutes after application. 

Contraindications;Hypersensitivity to the drug. 

Precautions;Do not ingest. 

Adverse effects; Stinging; burning; skin irritation; dryness; redness; metallic 

taste; nausea; headache. 

Chlorhexidine gel 

Indications;Oral candidiasis, aphthous ulcer and other oral ulcers. 

Dosageform; Chlorhexidine gluconate 1 % w/w gel. 

Contraindication;Sensitivity to chlorhexidine. 

Precautions;Keep out of reach of children. 

Adverse effects; Transient brown staining of teeth which subsides after 

discontinuation of the medication. 

b)  Topical anesthetics Benzocaine anesthetic gel 

Indications; Stomatitis, ulcerative lesions such as aphthous ulcers and 

herpecticgingivostomatitis. 

Dosageform; 20% w/w benzocaine in a water-miscible base. 

Dose;Pea size amount to be applied 3-4 times per day using cotton swab or 

finger. 

Contraindications; Hypersensitivity.  

Precautions; Not to be injected. Do not eat for one hour following use. 
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Mouthwash with anesthetic 

Indications; Stomatitis, glossitis, aphthousulcers, topical anesthetic before minor 

dental surgery orinjection and oral ulceration due to radiationtherapy. 

Dosage form; 0.15% solution of benzydamine hydrochloride. Combination: 

Benzydamine hydrochloride with ethanol, glycerin, methylparaben, propylparaben 

and purified water. 

Dose; Gargle or rinse 15 ml in mouth (for 30 seconds, followed by expulsion from 

mouth) 3-4 times per day. 

Contraindications; No known contraindication. 

Precaution; If solution stings the mouth, the next dose can be diluted with some 

water to reduce this effect. 

Adverse effects; Burning /stinging sensation; nausea; vomiting; numbness 

Astringent gum paint 

Indications; Glossitis, stomatitis and aphthous ulcers. 

Dosage form; 20% w/v tannic acid with potassium iodide, iodine, thymol, menthol, 

glycerin in solution. 

Contraindications; Hypersensitivity to any ingredient. 

Precaution; Not for systemic use. 

Adverse effects; None known. 

Artificial saliva 

Indications;Xerostomia due to medication, irradiation therapy, salivary gland 

disorders. 

Dosage form; 0.5% w/v sodium carboxy methyl cellulose + 30% w/v glycerin in 

solution.
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Dose; Take a capful of the solution and swish in the mouth for about 30 seconds. Do 

not rinse with water. 

Contraindications; No known contraindication. 

Adverse effects; Severe allergic reactions (rash; hives; itching; difficulty breathing; 

tightness in the chest; swelling of the mouth, face, lips, or tongue). 

Acyclovir gel 

Schedule H 

Indications;Herpes labialis, herpetic gingivostomatitis, cold sores. 

Dosage form; 2% w/w gel. 

Dose;Apply using a cotton swab, thrice a day. 

Contraindications;Hypersensitivity to acyclovir. 

Adverse effects;Burning sensation; dryness; flakiness; irritation. 
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25. Drugs for Respiratory Diseases 
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25. Drugs for Respiratory Diseases 

 

25.1 Antiasthmati

cs and Drugs for Chronic Obstructive 

Pulmonary disease (COPD) 

Asthma 

Asthma is a chronic inflammatory disease characterised by episodes of reversible 

airways obstruction due to bronchial hyper responsiveness; inflammation may 

lead to irreversible obstruction in few patients. Previously, a classification 

based on disease severity was followed but currently a classification based on 

clinical control of symptoms has gained importance when decisions have to be 

made about management. Treatment of asthma is undertaken in a stepwise 

manner. 

Antiasthmatics are useful in the management of the disease since therapy has a 

stepwise approach which must be discussed with the patient before commencing 

therapy. The level of therapy is increased as the severity of the asthma increases 

and controlling the symptoms become difficult, with stepping-down if control is 

sustained (see tables on treatment below). Medications for asthma 

(antiasthmatic drugs) can be administered in several different ways, including 

inhalation, oral and parenteral routes (subcutaneous, intramuscular or 

intravenous routes). 

Inhalation 

The main advantage of delivering drugs directly into the airways by inhalation is 

that high concentrations can be delivered more effectively and rapidly to the 

airways, and systemic adverse effects avoided or minimised. Antiasthmatics 
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26.1 Antiasthmati

cs and Drugs for Chronic Obstructive 

Pulmonary disease (COPD) 

Asthma 

Asthma is a chronic inflammatory disease characterised by episodes of reversible 

airways obstruction due to bronchial hyper responsiveness; inflammation may 

lead to irreversible obstruction in few patients. Previously, a classification 

based on disease severity was followed but currently a classification based on 

clinical control of symptoms has gained importance when decisions have to be 

made about management. Treatment of asthma is undertaken in a stepwise 

manner. 

Antiasthmatics are useful in the management of the disease since therapy has a 

stepwise approach which must be discussed with the patient before commencing 

therapy. The level of therapy is increased as the severity of the asthma increases 

and controlling the symptoms become difficult, with stepping-down if control is 

sustained (see tables on treatment below). Medications for asthma 

(antiasthmatic drugs) can be administered in several different ways, including 

inhalation, oral and parenteral routes (subcutaneous, intramuscular or 

intravenous routes). 

Inhalation 

The main advantage of delivering drugs directly into the airways by inhalation is 

that high concentrations can be delivered more effectively and rapidly to the 

airways, and systemic adverse effects avoided or minimised. Antiasthmatics 



 

 

can be delivered by inhalation route using various devices and techniques such as 

MDI, DPI, nebulisation. Drugs given by inhalation route include ß2-agonists, 

corticosteroids and anticholinergics. It is important  that patients receive careful 

instruction on the use of  pressurized  (aerosol) inhalation  (using a metered-

dose inhaler) to obtain optimum results. Before use, the inhaler should be shaken 

well. After exhaling as completely as possible, the mouthpiece of the inhaler should 

be placed well into the mouth and the lips firmly closed around it. The patient 

should inhale deeply through the mouth while actuating the inhaler. After holding 

the breath for 10 seconds or as long as is comfortable, the mouthpiece should be 

removed and the patient should exhale slowly. 

It is important to check that patients continue to use their inhalers correctly as 

incorrect technique may be mistaken for drug failure. Spacing devices provide a 

space between the inhaler and the mouth. They may be of benefit for patients such 

as the elderly, small children and the asthmatics who find inhalers difficult to use 

or for those who have difficulty synchronizing their breathing with administration 

of the aerosol. A large volume spacing device is also recommended for inhalation 

of high doses of corticosteroids to reduce oropharyngeal deposition which can 

cause candidosis. The use of metered-dose inhalers with spacers is less expensive 

and may be as effective as use of nebulizers, although drug delivery may be affected 

by choice of spacing device. 

Breath-actuated devices including dry powder inhalers are also available. Solutions 

for nebulization are available for use in acute severe asthma. They are administered 

over a period of 5 to 10 min from a nebulizer, usually driven by oxygen in hospital. 

Oral 

The oral route is used when administration by inhalation is not possible or is not 

suitable. Systemic adverse effects occur more frequently when a drug is given 



 

 

orally rather than by inhalation. Drugs given by mouth for the treatment of asthma 

include ß2-agonists, corticosteroids and theophylline. 

Parenteral 

Drugs such as corticosteroids, aminophylline etc. may be given by injection in 

acute severe asthma when administration by nebulization is inadequate or 

inappropriate. If the patient is being treated in the community, urgent transfer 

to hospital should be arranged, hospital admission where resuscitation facilities 

are immediately available. 

Severe asthma is characterised by persistent dyspnoea poorly relieved by 

bronchodilators, exhaustion, a high pulse rate (usually more than110/min) and a 

very  low peak expiratory flow. 

As asthma becomes more severe, wheezing may be absent (silent chest). Patients 

should be given oxygen 40 to 60% (if available). Patients should also be given 

salbutamol or terbutaline via anebulizer. In emergencies where anebulizer is not 

available, salbutamol 100 µg by aerosol inhalation can be repeated 10 to 20 times 

preferably using a large- volume spacing device. Patients should also be given a 

corticosteroid; for adults, prednisolone 30 to 60 mg by mouth or hydrocortisone 

200 mg intravenously; for children, prednisolone 1 to 2mg/kg by mouth(1to 

4years, max. 20 mg, 5 to 15 years, max. 40 mg) or hydrocortisone 100 mg 

intravenously; if the patient experiences vomiting the parenteral route may be 

preferred for the first dose. 

If response is inadequate, ipratropium by nebulizer should be considered. Most 

patients do not benefit from the addition of intravenous aminophylline or a 

parenteral ß2-agonist; both cause more adverse effects than nebulized ß2-

agonists. Nevertheless, an occasional patient who has not been taking 

theophylline, may benefit from a slow intravenous infusion of aminophylline.



 

 

The use of epinephrine(adrenaline) in asthma has generally been superseded by 

ß2-selective adrenoceptor agonists. Treatment should never be delayed for 

investigations, patients should never be sedated and the possibility of 

pneumothorax should be considered. Patients who deteriorate further despite 

treatment may need intermittent positive pressure ventilation. 

Table 1 Classification of Asthma by Level of Control 
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B. Assessment of Future Risk (risk of 

exacerbations, instability, rapid decline in 

lung function, side effects) 

Features that are associated with increased 

risk of adverse events in the future 

include: poor clinical control, frequent 

exacerbations in past year*, ever 

admission to clinical care for asthma, low 

FEV1, exposure to cigarette smoke, high 

dose medications 

*Any exacerbations should prompt review 

of maintenance treatment to ensure that it 

is adequate. 

†By definition, an exacerbation in any 

week makes that anuncontrolled asthma 

week. 

‡ Without administration of bronchodilator  



 

 

lung function is not areliable test for 

children five years and younger. 



 

 



 

 

Table 2 Management 

Approach Based on 

Control Adults and Children Older than 5 

years 

 

Treatment Steps 
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*ICS = inhaled glucocorticosteroids 

**= Receptor antagonist or synthesis 

inhibitors 

***=Recommended treatment (shaded 

boxes) based on group mean data. 

Individual patient’s needs, preferences, 

and circumstances(including costs) should 

be considered. 

Alternative reliever treatments include 

inhaled  anticholinergics,short 

2 agonists, and short acting 

theophylline. Regular dosing with short 

and  long- 2agonists  is  not advised 



 

 

unless accompanied by regular use of an 

inhaled glucocorticosteroid. 
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Table 3 Estimated equipotent Daily 

Doses of Inhaled Glucocorticosteroid for 

Adults and children Older than 5 years 

 

Estimated equipotent Daily Doses of 

Inhaled Glucocorticosteroid forAdults 

and children Older than 5 years † 

Drug Low 

Dose 

(µg)† 

Medium 

Daily 

Dose 

(µg)† 

High 

Daily 

Dose(µ

g)† 

Beclometh

asone 

Dipropiona

te-CFC 

200-

500 

>500-

1000 

>1000-

2000 

Beclometha

sone 

Dipropionat

e-HFA 

100-

250 

>250-

500 

>500-

1000 

Budesonide* 200-

400 

>400-

800 

>800-

1600 

Ciclesonide* 80-

160 

>160-

320 

>320-

1280 

Flunisolide 500- >1000- >2000 



 

 

1000 2000 

Fluticasone 

Propionate 

100-

250 

>250-

500 

>500-

1000 

Mometasone 

furoate* 

200 >4

00 

>800 

Triamcinolone 

Acetonide 

400-

1000 

>1000-

2000 

>2000 

† Comparisons based on efficacy data 

‡ Patients considered for high daily doses 

except for short period should be referred 

to a specialist for assessment to consider 

alternative combinations of controllers. 

Maximum recommended doses are 

arbitrary but with prolonged use are 

associated with 

increased risk of systemic side effects, 

* Approved for once daily dosing in mild 

patients 

Notes 

The most important determinant of 

appropriate dosing is the clinician’s 

judgment of the patient's response to 

therapy. The clinician must monitor the 

patient's response in terms of clinical 

control and adjust the dose accordingly. 

Once control of asthma is achieved, the  



 

 

dose of medication should be carefully 

titrated to the minimum dose required to 

maintain control, thus reducing the 

potential for adverse effects. 

Designation of low, medium, and high 

doses is provided from manufacturer’s 

recommendations where possible. Clear 

demonstration of dose response 

relationships is seldom provided or 

available. The principle is therefore to 

establish the minimum effective 

controlling dose in each patient, as higher 

doses may not be more effective and are 

likely to be associated with greater 

potential for adverse effects. 

As CFC preparations are taken from the 

market, medication inserts for HFA 

preparations should be carefully reviewed 

by the clinician for the equivalent correct 

dosage. 
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likely to be associated with greater 

potential for adverse effects. 
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market, medication inserts for HFA 
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by the clinician for the equivalent correct 
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Table4LevelsofAsthmaControlinChildren

5yearsand Younger 

 

Levels of Asthma Control in Children 

5 years and Younger* 

Characterist

ic 

Contr

olled 

(All 

of the 

follow

ing) 

Party 

Controll

ed 

(Anyme

a sure 

present 

in any 

week 

Uncontr

olled 

(Three 

or more 

of 

features 

of party 

controlle

d asthma 

in any 

week) 

Daytime 

symptoms: 

wheezing, 

cough, 

difficult 

breathing 

None 

(less 

than 

twice/w

eek, 

typicall

y for 

short 

periods  

More 

than 

twice/we

ek 

(typicall

y for 

short 

period in 

the order  

More 

than 

twice/we

ek 

(typicall

y last 

minutes 

or hours 

or recur,  



 

 

of in 

the 

order of 

minute

s and 

rapidly 

relieved 

by the 

use of a 

rapid-

acting 

bronchod

ilator) 

of 

minutes 

and 

rapidly 

relieved 

by use of 

a rapid-

acting 

bronchod

ilator) 

but 

partially 

or fully 

relieved 

with 

rapid- 

acting 

bronchod

ilator) 

Limitations 

of activities 

None 

(child is 

fully 

active, 

plays 

and 

runs 

without 

limitati

on or 

sympto

ms) 

Any 

(may 

cough, 

wheeze, 

or have 

difficult

y 

breathin

g during 

exercise

, 

vigorous 

play, or 

laughing 

Any 

(may 

cough, 

wheeze, 

or have 

difficult

y 

breathin

g during 

exercise

, 

vigorous 

play, or 

laughing 



 

 

) ) 

Nocturnal 

symptoms/a

wakening 

None 

(includi

ng no 

nocturn

al 

coughing 

during 

sleep) 

Any  

(typicall

y 

coughs 

during 

sleep or 

wakes 

with 

cough, 

wheezin

g, and 

/or 

difficult 

breathin

g) 

Any  

(typicall

y 

coughs 

during 

sleep or 

wakes 

with 

cough, 

wheezin

g, and/or 

difficult 

breathin

g) 

Need for 

reliever/resc

ue 

treatment 

? 2 

days/we

ek 

> 2 

days/we

ek 

> 2 

days/we

ek 

*Any exacerbations should prompt review 

of maintenance treatment to ensure that it 

is adequate. Although patients with 

current clinical control are less likely to  



 

 

experience exacerbations, they are still 

atrisk during viral upper respiratory tract 

infections and may still have one or more 

exacerbations per year. 
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days/we

ek 

> 2 

days/we

ek 

*Any exacerbations should prompt review 

of maintenance treatment to ensure that it 

is adequate. Although patients with 

current clinical control are less likely to  



 

 

experience exacerbations, they are still 

atrisk during viral upper respiratory tract 

infections and may still have one or more 

exacerbations per year. 
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*Any exacerbations should prompt review 

of maintenance treatment to ensure that it 

is adequate. Although patients with 

current clinical control are less likely to  



 

 

experience exacerbations, they are still 

atrisk during viral upper respiratory tract 

infections and may still have one or more 

exacerbations per year. 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 5- Asthma Management Approach 

Based on Control for Children 5 years 

and younger



 

 

 

Table 6- Low Daily Doses of inhaled 

Glucocorticosteroids for Children 5 Years 

and younger 

 

Low Daily Doses* of inhaled 

Glucocorticosteriods for Children 5 Years 

and younger 

Drug Low 

Daily 

Dose(µ

g) 

Beclomethasone dipropionate 10

0 

Budesonide MDI+ spacer 

Budesonide nebulized 

20

0 

50

0 

†Ciclesonide N

S 

Fluticasone propionate 10

0 

*A low daily dose is defined as the dose 

which has not been associated with 

clinically adverse effects in trials  

including  measures of safety. This is not a  



 

 

table of clinical equivalence. 

†NS = Not studied in this age group. 



 

 

 

Table 7 Initial Assessment of Acute 

Asthma in children Five years and 

Younger 

Initial Assessment of Acute Asthma In 

children Five years and Younger 

Symptoms Mild Severea 

Altered 

consciousness 

N

o 

Agitated, 

confused or 

drowsy 

Oximetry on 

presentationb(Sa

O2) 

94% <90% 

Talks inc Sente

nces 

Words 

Pulse rate <100 

bpmd 

>200bpm (0-

3)years 

>180bpm (4-

5years) 

Central 

Cyanosis 

Absent Likely to be 

present 

Wheeze 

Intensity 

Varia

ble 

May be quiet 

a- Any of these features indicates a severe 

asthma exacerbation 

b- Oximetry performed before treatment 



 

 

with oxygen or bronchodilator. 

c- The normal developmental capability 

of the child must be taken into account. 

d- bpm beats per minute 



 

 



 

 

  

 

 

Table 8 Initial Management of Acute 

Severe Asthma in children 5 years and 

Younger 

 

Initial Management of Acute Severe 

Asthma in children 5years and Younger* 

Therapy Dose and 

Administration 

Supplemental 

Oxygen 

Deliverby24%face 

mask(flowset to 

manufacturers 

instructions, usually 

4/L minute) Maintain 

Oxygen saturation 

above 94% 

Short- -agonist 2 Puffs salbutamol 

by spacer, or2.5mg 

salbutamol by 

nebulizer Every 20 

minutes for first 

hoursa 

Ipratropium 2 Puffs every 20 

minutes for 

first hour  



 

 

  

only 

Systemic 

Glucocorticosteroi

ds 

Oral Prednisolone(1-

2mg/kg daily for 

upto 5 days) or 

Intravenous 

methylprednisolone 

1mg/kg every 6 hours 

on day 1; every 12 

hours on day 2; then 

daily 

Aminophylline b Consider in ICU: 

loading dose 6-

10mg/kg lean 

body weight 

Initial maintenance: 0-

9 mg/kg/hour 

Adjustment according 

to plasma 

theophylline levels 

-agonists No 

Long- -

agonists 

No 

A-if inhalation is not possible an 

intravenous bolus of 5µg/kg given over 

5 minutes, followed by continuous 

infusion of 5µg/kg/hour. The dose  



 

 

  

should be adjusted according to clinical 

effect and side effects. 

B-Loading dose should not be given to 

patients already receiving theophylline. 



 

 

  

 

 

Table 8 Initial Management of Acute 

Severe Asthma in children 5 years and 

Younger 
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Administration 
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by spacer, or2.5mg 
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minutes for first 

hoursa 
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only 

Systemic 

Glucocorticosteroi

ds 

Oral Prednisolone(1-

2mg/kg daily for 

upto 5 days) or 

Intravenous 

methylprednisolone 

1mg/kg every 6 hours 

on day 1; every 12 

hours on day 2; then 

daily 

Aminophylline b Consider in ICU: 

loading dose 6-

10mg/kg lean 

body weight 

Initial maintenance: 0-

9 mg/kg/hour 

Adjustment according 

to plasma 

theophylline levels 

-agonists No 

Long- -

agonists 

No 

A-if inhalation is not possible an 

intravenous bolus of 5µg/kg given over 

5 minutes, followed by continuous 

infusion of 5µg/kg/hour. The dose  



 

 

  

should be adjusted according to clinical 

effect and side effects. 

B-Loading dose should not be given to 

patients already receiving theophylline. 



 

 

  

 

Note: Table 1-8 reproduced from Global 

Initiative For Asthma available at 

www.ginasthma.org 

 

 

Aminophylline 

Indications;Status asthmaticus, chronic obstructive pulmonary disease 

(COPD), reversibleairway obstruction, chronic bronchitis, pulmonary 

edema, adjunct in treating CHF, apnoea in premature infants. 

Dosage forms; Tablets-100, 200, 225, and 350 mg; Injection-

10ml(250mg/2ml,25mg/ml);Oral liquid-105mg/5ml; Suppositories 250mg,500mg. 

Dose; Parenteral/Oral: Adult — 250 to 500 mg orally or by slow i.v. injection. 

Loading dose: 5 mg/kg. Maintainance dose: 0.5 mg/kg/h.Child — 6 months to 9 

years: 1 mg/kg/h.10 to 16 years: 800 µg/kg/h 

Contraindications; Hypersensitivity to theophyllines. 

Precautions; Alcohol dependence; hyperthyroidism; peptic ulcer; febrile illness; 

patients with severe heart, liver or kidney disease; lactation (Appendix 10b); 

renal impairment (Appendix 10d); interactions (Appendix 9c); congestive heart 

failure; neonates and elderly patients; epilepsy; high blood pressure; 

glaucoma; diabetes; allergies, pregnancy (Appendix 10c)Vesicant. So, ensure 

proper needle or catheter placement prior to and during iv infusion. Avoid 



 

 

  

extravasation. 

Adverse effects; Convulsions, hypokalemia, dizziness, headache, palpitation, 

tachycardia, diarrhea, anxiety, urinary retention, restlessness, tremors, abdominal 

pain, exfoliative dermatitis, erythema. 

Storage;Store protected from light and from atmospheric carbon dioxide. 

Injection: Store in single dose containers, from which carbon dioxide has been 

excluded. Do not allow contact with metals. Tablets — Store protected from light. 

Beclomethasone*

Schedule H 

Indications; Chronic asthma not controlled by short-acting ß2-adrenoceptor agonists, 

Prophylaxis of asthma. 

Dosage forms; Inhaler-100 and 200µg peractuation; Creams- 5,10,15(0.025%) and20g 

(0.0125%); Ointment-20g. 

Dose;Aerosol inhalation: 

Adult—Metered dose inhaler: 200µg twice daily or 100µg 3 to 4 times daily (in more severe 

cases, initially 600 to 800 µg daily).High dose inhaler: 500 µg twice daily or 250 µg 4 times 

daily; if necessary may be increased to 500 µg 4 times daily. 

Child — Metered dose inhaler: 50 to 100 µg 2 to 4 times daily or 100 to 200 µg twice daily. 

High doseinhaler: not recommended. 

Contraindication; Acne; respiratory tract infection; pulmonary tuberculosis; 

ulcer; perioral dermatitis. 

Precautions; See notes above; 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 slowed; review therapy; 

untreated fungal, bacterial and systemic viral infection, lactation (Appendix 10b); 

pregnancy (Appendix 10c). 

Adverse effects; Oropharyngeal candidosis, cough and dysphonia (usuall y 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 (if mild; may be prevented by 

inhalation of ß2-adrenoceptor agonist or by transfer from aerosol to powder 

inhalation), rarely, urticaria, rash, angioedema, telangiectasia, increased intraocular 

pressure, dermal thinning. 

Candidosis can be reduced by use of a spacing device (see notes above), rinsing 

the mouth with water after inhalation may help to prevent candidosis. 

Budesonide 

ScheduleH 

Indications; Nasal allergy, prophylaxis and treatment of seasonal and perennial 

allergic or vasomotor rhinitis, nasal polyposis, Prophylaxis of mild to moderate 

asthma &adjunct treatment. 

Dosage forms; Inhalers-100 and 200 µg, Rotacap-100, 200 and 400 µg, Nasal 

spray-0.02% w/v. 

Dose; Asthma; Adult — 200 to 400 µg Meter Dose Inhaler twice daily by 

inhalation,as dry powder inhaler 200 to 800µg in single or two divided doses, as 

nebulised solution 0.5 to 1 to mg twice daily. Child — 50 to 400 µg Meter Dose 

Inhaler twice daily, as nebulised solution 0.25 to 0.5 mg twice daily.Nasal polyps 



 

 

  

and allergic rhinitis: 200 to 400 µg/day by intranasal spray. 

Contraindications; Hypersensitivity; presence of infections or nasal ulcers, 

Children less than 6 years, TB (active/quiescent), untreated bacterial, fungal, 

viral infections. 

Precautions; Paradoxical bronchospasm; children, elderly, pregnancy (Appendix 

10c), lactation; active or quiescent tuberculosis, interactions (Appendix 9c). 

Adverse effects; Inhalation leads to hoarseness of voice, opportunistic fungal 

infection in oropharynx, respiratory infection, headache, epistaxis. 

 

Epinephrine* (Refer Page No. .. and …) 

Etophylline + Theophylline 

ScheduleH 

Indications; Chronic asthma including nocturnal asthma; acute severe asthma; 

apnoea of prematurity. 

Dosage forms; Tablets—Theophylline Injections-

Theophylline-25.30 mg/ml+Etophylline-84.7 mg/ml; Theophylline-50.6 mg/1ml+ 

Etophylline-169.4, Syrup-Theophylline- 14 mg/5ml +Etophylline-46.5 mg/5ml 

Dose; Oral (for bronchial asthma):Adult — Theophylline: 3-4mg/kg of body 

weight every six hours; Etophylline: 50-100mg three times daily. 

Contraindications; Hypersensitivity, pregnancy, porphyria 

Precautions; Cardiac disease, hypertension, hyperthyroidism, peptic ulcer, 

epilepsy, hepatic impairment, pregnancy, interactions (Appendix 9c) Elderly, 

fever, risk of hypokalaemia.



 

 

  

Adverse effects; Gastrointestinal disturbances, anxiety, hypersensitivity, 

prolonged use delays wound healing, headache, sleeplessness, increased heart 

rate, flushing, Uricaemia, sleep disorders. 

Formoterol + Fluticasone propionate 

ScheduleH 

Indications;Asthma, severe chronic obstructive pulmonary 

disease (COPD). 

Dosage forms; Inhalational aerosols 

Formoterol + Fluticasone Propionate 6µg+125 µg 6µg+250µg 

Dose;Inhalation 

Asthma — Adults — 1 to 2 inhalations twice daily. Child — 1 rotacap twice daily. 

(Rotacaps to be used with a rotahaler device only. Do not swallow the capsules). 

COPD — Adults — 2 inhalations twice daily. 

Not recommended for children below 4 years of age. 

Contraindications; Hypersensitivity, acute asthma symptoms. 

Precautions; Severe cardiovascular disorders, cardiac rhythm abnormalities, 

seizure disorder, diabetes, thyrotoxicosis, hypokalemia, pulmonary tuberculosis, 

pregnancy (Appendix 9c), lactation, interactions (Appendix 9c). 

Adverse effects; Headache, pharyngitis, throat irritation, upper respiratory tract 

infections, pneumonia, bronchitis, oral candidiasis, nausea, vomiting, diarrhea, 

chest pain, musculoskeletal pain, back pain, allergic reactions, wheezing, 

cough, skin rash, tremors, paradoxical bronchospasm, insomnia, adrenal 

suppression. 



 

 

  

 

Hydrocortisone* 

(Refer Page No. .., …, … and …) 

Ipratropium* 

 

 

 

Schedule H 

Indications; Chronic asthma; chronic obstructive pulmonary disease; 

bronchospasm; rhinor- rhoea, rapid reversal of sinus rhythm. Acute 

bronchospasm, severe/life threatening acute asthma 

Dosage forms; Metered dose inhaler-200 doses(200 µg per actuation); Capsule-

40 mg. 500µg/2ml for nebuliser 

Dose;Aerosol inhalation 

Adult — Metered dose inhaler; 20 to 40 µg, in early treatment up to 80 µg at a 

time, 3 to 4 times daily.Child—Metered dose inhaler; upto 6years; 20µg 3times 

daily. 6 to 12 years; 20 to 40 µg 3 times daily. 

Contraindications; Glaucoma; hypersensitivity; bladder obstruction; urinary 

retention. 

Precautions; Prostatic hypertrophy; pregnancy (Appendix 10c); glaucoma 

(standard doses unlikely to be harmful; reported with nebulized drug; 

particularly in association with nebulized salbutamol); lactation; allergy to 

atropine or Atropa belladona leaves. Cystic fibrosis, driving and skilled tasks 

(counsel on the effects on driving and skilled task performance- risk of dizziness 

and vision disorders) 

Adverse effects; Occasionally dry mouth, constipation, angina, tremors, 

palpitation, nasal congestion. 

 



 

 

  

Montelukast 



 

 

  

Schedule H 

Indications;Prophylaxis of mild to moderate asthma. Seasonal allergic rhinitis. 

Dosage forms; Tablets 5 and 10 mg. 

Dose; Oral: Adult — 10 mg once a day. Child — 2 to 5 years: 4 mg once daily; 6 

to 14 years: 5 mg once daily; 15 years: 10 mg once daily. 

Contraindications; Hypersensitivity. 

Precautions; History of liver disease, pregnancy (Appendix 

10c). 

Adverse effects; Headache, rashes, eosinophilia, neuropathy, Churg—Strauss 

syndrome. Eosinophilic Granulomatous polyangiitis, diarrhoea, fever, GI 

discomfort, URTI 

 

Salbutamol 
Schedule H 

Indications; Prophylaxis and treatment of asthma; premature labour; reversible 

airway obstruction. Exercise induced bronchospasm 

Dosage forms; Tablets-2 and 4mg; Syrup-2mg/5ml (100 ml); Capsule-4 mg; 

Inhalers-100, 200 doses (100 µg per actuation). 

Dose; Oral: 



 

 

  

Adult — Chronic asthma (when inhalation is ineffective): 2 to 4mg, 3or 4 times 

daily; in some patients upto max.of 8 mg, 3 or 4 times daily. 

Child — Chronic asthma (when inhalation is ineffective): under 2 years; 100 

µg/kg, 4 times daily. 2 to 6 years; 1 to 2 mg, 3 to 4 times daily. 

Slow intravenous injection 

Adult — Severe acute bronchospasm: 250 µg, repeated, if necessary. 

Aerosol inhalation and intramuscular or subcutaneous injection 

Adult — Relief of acute bronchospasm: 100  to 200  µg(1 to 2 puffs) by aerosol 

inhalation and 500 µg by intramuscular or subcutaneous injection; repeated 

every 4 h if necessary. 

Child — Relief of acute bronchospasm: 100 µg (1 puff) increased to 200 µg (2 

puffs); if necessary. 

Aerosol inhalation 

Adult — Prophylaxis of exercise-induced bronchospasm: 200 µg (2 puffs).Chronic 

asthma (as adjunct in stepped treatment): 100 to 200 µg (1 to 2 puffs), up to 3 to 4 

times daily. 

Child — Prophylaxis of exercise-induced bronchospasm: 100 µg (1 puff) increased 

to 200 µg (2 puffs); if required. Chronic asthma (as adjunct in stepped 

treatment):100 µg (1puff) 3 to 4 times daily, increased to 200µg(2puffs)3to 4 times 

daily; if necessary. 

Inhalation of nebulized solution 

Adult — Severe acute asthma or chronic bronchospasm unresponsive to 

conventional treatment: 2.5 mg repeated up to 4 times daily; may be increased to 

5 mg, if necessary- medical assessment should be considered since alternative 

therapy may be indicated. 

Child — Severe acute asthma or chronic bronchospasm unresponsive to 

conventional treatment, over 18 months: 2.5 mg repeated up to 4 times daily; 

may be increased to 5 mg, if necessary- medical assessment should be considered 

since alternative therapy may be indicated. Under 18 months: clinical efficacy 

uncertain  (transient hypoxaemia may occur- consider oxygen supplementation).



 

 

  

Contraindications; Beta-2 agonistsare contraindicated in cardiac disease, 

pulmonary HTN; antepartum haemorrhage; intrauterine infection; intrauterine fetal 

death; placenta praevia; abrupt placenta; threatened miscarriage; cord compression; 

eclampsia or severe pre-eclampsia; diabetes mellitus; thyrotoxicosis. 

Precautions; Hyperthyroidism; myocardial insufficiency; arrhythmias; 

susceptibility to QT-interval prolongation; hypertension; pregnancy (Appendix 10c) 

(but appropriate to use; see also notes above); lactation (Appendix 10b); diabetes 

mellitus-especially intravenous administration (monitor blood glucose; ketoacidosis 

reported); interactions (Appendix 9c). 

Adverse effects; Hypokalaemia after high doses, arrhythmias, tachycardia, 

palpitations, peripheral vasodi- lation, fine tremor (usually hands), muscle cramps, 

headache, insomnia, behavioural disturbances in children, hypersensitivity reactions 

including paradoxical bronchos- pasm, urticaria and angioedema, slight pain on 

intramuscular injection. Pulmonary oedema with parenteral use, lactic acidosis and 

vomiting with high doses (parenteral) Inhalational oral/throat irritation. 

Terbutaline* (Refer Page No. …) 

Theophylline 

Indications Chronic asthma including nocturnal asthma; acute 

severe asthma; apnoea of prematurity. 

Dosage forms; Tablets-100,  150,  200, 250,300, 400 and 600 mg;  Capsules-125,  

200,  250and 400 mg; Syrup-100 ml (50 mg/5 ml), 200 ml (80 mg/ 5 ml), (125 mg/ 

ml); Injection-10ml ampoule(25mg/ml). (Theophylline tablets available in 

combination with aminophylline). 

Dose; Oral: 

Plasma concentration: 10-20 mg/L (measured 5 days after starting oral dose and at 

least three days after any dose adjustment.) 

Adult — Chronic asthma (as tablets): 100 to 200 mg, 3 to 4 times daily after food. 

Chronic asthma (as modified-release tablets): 300 to 450 mg every 12h. 

Nocturnal asthma (as modified-release tablets): total daily requirement as single 

evening dose.Child — Chronic asthma (as tablets); over 12 years: 100to 200 mg, 3 

to 4 times daily after food.



 

 

  

Slow intravenous injection and infusion 

Adult — Acute severe asthma; by slow intravenous injection (over at least 20 

min): 5 mg/kg. Maintenance by intravenous infusion: 500 µg/kg/hr. 

Child — Acute severe asthma; by slow intravenous injection (over at least 20 

min): 5 mg/kg. Maintenance by intravenous infusion; 6 months to 9 years: 1 

mg/kg/h. 10to 16 years: 800 µg/kg/h, adjusted according to plasma 

concentration. 

Note: Patients taking oral theophylline (or aminophylline) should not normally 

receive intravenous aminophylline unless plasma–theophylline concentration is 

available to guide dosage and vice versa. 

Contraindications; Porphyria; known hypersensitivity to ethylenediamine (for 

aminophylline). 

Precautions; Cardiac disease; hypertension; hyperthyroidism; peptic ulcer; 

epilepsy; hepatic impairment; pregnancy (Appendix 10c); lactation 

(Appendix 10b); elderly; fever; smokers may require larger or more frequent 

doses; interactions (9b, 9c). 

Adverse effects; Nausea vomiting and other gastrointestinal disturbances, 

restlessness, anxiety, tremor, palpitations, headache, insomnia, dizziness, 

convulsions, arrhythmias and hypotension- especially if given by rapid injection, 

urticaria, erythema and exfoliative dermatitis-resulting from hypersensitivity 

to ethylenediamine component of aminophylline, neurotoxicity, 

hypokalemia, metabolic acidosis, gastrointestinal haemorrhage. 

25.2 Antitussives (Cough suppressants) 

Cough acts as protective reflux. It is helpful in the expulsion of respiratory 

secretion and other foreign particles from respiratory tract. Cough is of non- 

productive and productive type. Non-productive cough should be 

suppressed, whereas productive cough should not be suppressed. Cough 

suppressants are used only for the control of non-productive cough. 

 



 

 

  

Codeine* (Refer Page No. .., .. and …) 

Dextromethorphan* 

Indications;Dry cough. 

Dosage forms; Tablet-10 mg; Syrup-15 mg/5 ml and 30 mg/5 

ml. 

Dose; Oral: Adult — 10 to 20 mg every 4 h or 30 mg every 6 to 8 h. Child — 6 to 

12 years: 5 to 10 mg every 4 h or 15 mg every 4 to 8 h. 2 to 6 years: 2.5 to 5 mg 

every 4 h or 7.5 mg every 6 to 8 h. 

Contraindications; Patients at risk of developing respiratory failure; 

persistent or chronic cough; patients receiving monoamine oxidase inhibitors 

(with or within 2weeks). 

Precautions;Moderate/severe renal impairment; liver disease, atopic children; 

patients confined to supine position; debilitated patients; third trimester of 

pregnancy (Appendix 10c); asthma; interactions (Appendices 9a, 9c). 

Adverse effects; Dependency, dizziness, restlessness, mental confusion, 

excitation, gastrointestinal disturbance. 

 

 

 

 

 

 

 

 

 

 

 

   



 

 

  

26. Hormones, Contraceptives and Related Drugs 

Contraceptives  

Hormones  

Management of Diabetes mellitus  

Ovulation Inducers and Progestogens  

Oxytocics and Antioxytocics  

Thyroid Hormones  and Antithyroid Drugs 

Hormones, Contraceptives and Related Drugs 

Contraceptives 

Oral Hormonal Contraceptives 

Hormonal contraception is one of the most effective methods of reversible fertility 

control. 

Combined Oral Contraceptives 

Estrogen plus progestogen combinations are the most widely hormonal 

contraceptives. They produce a contraceptive effect mainly by suppressing the 

hypothalamic-pituitary system resulting in prevention of ovulation; in addition, 

changes in the endometrium make it unreceptive to implantation. 

Ovulation usually resumes within three menstrual cycles after oral contraception has 

been discontinued; anovulation and amenorrhoea persisting for six months or 

longer requires investigation and appropriate treatment, if necessary. 

Potential non-contraceptive benefits of combined oral contraceptives include 

improved regularity of the menstrual cycle, decreased blood loss, less iron-

deficiency anaemia and significant decrease in dysmenorrhoea. Long-term use is 

associated with reduced risk of endometrial and ovarian cancer and of some pelvic 

infections. 

An association between the amount of  estrogen and progesterone in oral 



 

 

  

contraceptives and an increased risk of adverse cardiovascular effects has been 



 

 

  

observed. The use of oral contraceptive combinations containing progesterone, 

desogestrelor gestodene are associated with a slightly increased risk of venous 

thromboembolism compared with oral contraceptives containing levonorgestrel or 

norethisterone. 

Risk Factors for Venous Thromboembolism or Arterial Disease 

Risk factors for venous thromboembolism include family history of venous 

thromboembolism in first-degree relative aged under 45 years, obesity, long-term 

immobilization and varicose veins. Risk factors for arterial disease include family 

history of arterial disease in first-degree relative aged under 45 years, diabetes 

mellitus, hypertension, smoking, age over 35 years(avoidifover50years),obesity and 

migraine. 

If any one of the factors is present, combined oral contraceptives should be used 

with caution; if 2 or more factors for either venous thromboembolism or arterial 

disease are present, combined oral contraceptives should be avoided. 

Combined oral contraceptives are contraindicated in migraine with aura, in severe 

migraine without aura regularly lasting over 72 h despite treatment and in migraine 

treated with ergot derivatives. 

Surgery 

Estrogen-containing oral contraceptives should preferably be discontinued (and 

adequate alternative contraceptive arrangements made) 4 weeks before major 

elective surgery and all surgery to the legs or surgery which involves prolonged 

immobilization of a lower limb. They should normally be restarted at the first 

menses occurring at least 2 weeks after full mobilization. When discontinuation is 

not possible thromboprophylaxis (with heparin and graduated compression hosiery) 

is advised. 

Reasons to Stop Combined Oral Contraceptives Immediately: 

Combined estrogen-containing oral contraceptives should be stopped immediately if 

any of the following symptoms occur and resumed only after consultation with a 

health care provider: 

• Sudden severe chest pain (even if not radiating to leftarm); 

• Sudden breathlessness (or cough with blood-stained sputum);



 

 

  

• Severe pain in calf of one leg; 

• Severe stomach pain; 

• Serious neurological effects including unusual, severe, prolonged headache 

especially if first time or getting progressively worse or sudden partial or 

complete loss of vision or sudden disturbance of hearing or other perceptual 

disorders or dysphagia or bad fainting attack or collapse or first unexplained 

epileptic seizure or weakness, motor disturbances, very marked numbness 

suddenly affecting one side or one part of body; 

• Hepatitis, jaundice, liver enlargement; 

• Blood pressure above 160 mmHg systolic and 100 mmHg diastolic; 

• Detection of 2 or more risk factors for venous thromboembolism or arterial 

disease, see notes above 

Progestogen-Only Contraceptives 

Progestogen-only contraceptives, such as oral levonorgestrel may offer a suitable 

alternative when estrogens are contraindicated but the oral progestogen- only 

preparations do not prevent ovulation in all cycles and have a higher failure rate than 

combined estrogen-containing preparations. Progestogen-only ontraceptives carry 

less risk of thromboembolic and cardiovascular disease than combined oral 

contraceptives and are preferable for women at increased risk of such complications, 

for example smokers over 35 years. They can be used as an alternative to estrogen-

containing combined preparations prior to major surgery. Oral progestogen-only 

contraceptives may be started 3 weeks after birth; lactation women should 

preferably start at least 6 weeks after birth. 

Emergency Contraception 

Levonorgestrel is used for emergency contraception. Levonorgestrel 1.5 mg should 

be taken as a single dose  within7 2 h of unprotected intercourse; alternatively, 

levonorgestrel 750 µg can be taken within 72 h of unprotected intercourse 

followed 12 h later by another 750 µg. Under these circumstances levonorgestrel 

prevents about 86% of pregnancies that would have occurred if no treatment had 

been given. Adverse effects include nausea, vomiting, headache, dizziness, breast 

discomfort, and menstrual irregularities. If vomiting occurs within 2-3 h of taking 



 

 

  

the tablets, replacement tablets can be given with an antiemetic. 

It should be explained to the woman that her next period may be early or late; that 

she needs to use a barrier contraceptive method until her next period, and that she 

should return promptly if she has any lower abdominal pain or if the subsequent 

menstrual bleed is abnormally light, heavy, brief or absent. There is no evidence of 

harmful effects to the fetus if pregnancy should occur. 

Centchroman (Non-steroidal oral contraceptive) 

 

Schedule H 

Indications; Contraception.  

Dosageform; Tablet- 30 mg. 

Dose; Oral: 30mgtablets.Asingletabletshouldbetakentwiceaweek (on a sunday and a 

wednesday) for the first three months and then weekly (every sunday) thereafter.  

Contraindications; Medical history of liver disease, jaundice; ovarian disease 

(polycystic ovaries); cervical hyperplasia; cervicitis; chronic renal disorders. 

Precautions; Prolongation of menstrual cycles may be experienced by some 

individuals. Delayed menstruation is inconsequential if dosages have not been 

missed. In case of delay exceeding 15 days, pregnancy should be ruled out with 

routine investigations. Administration should be discontinued immediately if 

pregnancy is confirmed (Appendix 10c). 

 

Adverse effects; Water retention; tender breasts; acne; heavy menstruation.  

‘Ethinylestradiol + Levonorgestrel’*. 

‘Ethinylestradiol + Norethisterone’* 

Schedule H 

Indications; Contraception; menstrual symptoms; endometriosis. 

Dosage form; Tablets- Levonorgestrel + Ethinylestradiol 0.15mg+0.03mg; 

0.25mg+0.05mg. Levonorgestrel 0.15mg+Ethinylestradiol0.03mg+Ferrousfumarate 

60mg. Norethisterone + Ethinylestradiol 0.5mg+0.03mg;1.0mg+0.03mg  

Dose; Oral: Adult — Contraception: 1 tablet (pill) daily for 21 days; subsequent 



 

 

  

courses repeated after 7-day pill-free interval (during which withdrawal bleeding 

occurs). Eachtablet (pill) should be taken at approximately the same time each day; 

if delayed by longer than 24 h contraceptive protection may be lost. It is important to 

bear in mind that the critical time for loss of protection is whenapill is omitted at the 

beginning or end of a cycle (which lengthens the pill-freeinterval). 

Note: Ethinylestradiol with levonorgestrel  andethinylestradiol with norethisterone 

are representative combined oral contraceptive preparations. Various combinations 

can serve as alternatives. 

Contraindications; Use within 3 weeks of birth; lactation until weaning or for 

first 6 months after birth (Appendix 10b); personal history of 2 or more risk factors 

for venous or arterial thrombosis (see notes above); heart disease associated with 

pulmonary hypertension or risk of embolism; migraine (see below); history of sub-

acute bacterial endocarditis; is chaemic cerebrovascular disease; liver disease 

(Appendix10a),including disorders of hepatic secretion such as Dubin-Johnson or 

Rotor syndromes, infectious hepatitis (until liver function normal); porphyria; 

systemic lupus erythematosus; liver adenoma; history of cholestasis with oral 

contraceptives;gallstones; estrogen-dependent neoplasms; neoplasms of breast 

or genital tract; undiagnosed vaginal bleeding; history of pruritus during 

pregnancy, chorea, herpes, deteriorating otosclerosis, cholestaticjaundice; diabetes 

mellitus (if either retinopathy, neuropathy or if more than 20 years duration); after 

evacuation of hydatidiformmole (until return to normal of urine and plasma 

gonadotropinvalues). 

Migraine with typical focal aura; migraine without aura regularly lasting over 72 h 

duration despite treatment; migraine treated with ergot derivatives; migraine without 

focal aura or controlled with 5-HT1 agonist. 

Precautions; Risk factors for venous thromboembolism and arterial disease (see 

notes above); migraine (seebelow); hyperprolactinaemia (seek specialist advice); 

some types of hyperlipidaemia; gallbladder disease; severe depression; long-term 

immobilization (see also Travel below); sickle-cell disease; inflammatory bowel 

disease including Crohn’s disease, interactions (Appendices 9c, 9d). 

Patients should report any increase in headache frequency or onset of focal 

symptoms (discontinue immediately and refer urgently to neurology expert if focal 



 

 

  

neurological symptoms not typical of aura persist for more than 1 hour). 

Women taking oral contraceptives may be at increased risk of deep-vein thrombosis 

during travel involving long periods of immobility (over 5 h). The risk may be 

reduced by appropriate exercise during the journey and possibly by wearing elastic 

hosiery; pregnancy (Appendix 10c). 

Adverse effects; Nausea, vomiting, headache; breast tenderness; increase in body 

weight; thrombosis; changes in libido; depression; chorea; skin reactions; chloasma; 

hypertension; impairment of liver function; ‘spotting’ in early cycles; absence of 

withdrawal bleeding; breast cancer (small increase in risk of breast cancer during 

use which reduces during the 10 years after stopping; risk factor seems related to 

age at which contraceptive is stopped rather than total duration of use; small 

increase in risk of breast cancer should be weighed against the protective effect 

against cancers of the ovary and endometrium which persists after stopping); 

dizziness, stomach upset, bloating, mental and mood changes. 

Levonorgestrel 

Schedule H 

Indications; Emergency hormonal contraception. 

Dosage form;Tablets-0.75 and 1.5 mg. 

Dose; Oral: Adult — Contraception: 1 tablet (‘pill’) (30 µg) daily, starting on the 

first day of the cycle and then continuously. 

Contraindications; Progestogen only oral contraceptives; undiagnosed vaginal 

bleeding; severe arterial disease; liver tumours; breast cancer; thromboembolic 

disorders; sickle- cell anaemia; porphyria; after evacuation of hydatidiformmole 

(until return to normal urine and plasma gonadotropin values); p rogestogen-only 

emergency hormonal contraceptives; severe liver disease. 

Precautions; Possible small increase in risk of breast cancer; cardiac disease; sex-

steroid dependent cancer; past ectopic pregnancy; malabsorption syndrome; ovarian 

cysts; active liver disease, recurrent cholestatic jaundice, history of jaundice in 

pregnancy (Appendix 10c); increase in frequency or severity of headache 

(discontinue pending investigation); lactation (Appendix 10b); pregnancy 

(Appendix 10c).



 

 

  

Adverse effects; Menstrual irregularities (including oligomenorrhoea and 

menorrhagia); nausea, vomiting, headache, dizziness; breast discomfort, depression; 

skin disorders; disturbances of appetite; weight increase; change in libido. 

26.1.2 Injectable Hormonal Contraceptives  

 Medroxyprogesterone (Refer Page No. …) 

ScheduleH 

Indications; Parenteral progestogen-only contraception (short- term or long-term); 

menstrual symptoms and endometriosis; dysmenorrhoea. 

Dosage forms; Tablet- 2.5, 5 and 10 mg; Injection- 150 mg (1 ml vial/prefilled 

syringe). 

Dose — Deep intramuscular injection: Adult — Contraception (short-term); 150 

mg within first 5 days of cycle or within first 5 days after parturition (delay until 6 

weeks after parturition if lactating). Contraception (long-term);as for short-

term, repeated every 3months. Mild to moderate endometriosis:10 mg 3 times daily 

for 90 consecutive days, beginning on day 1 of cycle. Dysfunctional uterine 

bleeding; 2.5 to 10 mg daily for 5 to 10 days beginning on day 16 to 21 of cycle for 

2 cycles. Secondary amenorrhoea; 5 to 10 mg daily for 5 to 10 days beginning on 

day 16 to 21 of cycle for 3 cycles. 

If interval between injections is greater than 3 months and 14 days, exclude 

pregnancy before next injection and advise patient to use additional contraceptive 

measures (for example barrier) for 7 days after the injection. 

Contraindications; Pregnancy (Appendix 10c); hormone- dependent breast or 

genital neoplasms; undiagnosed vaginal bleeding; hepatic impairment or active liver 

disease (Appendix 10a); severe arterial disease; porphyria; active thrombophlebitis; 

lactation (Appendix 10b). 

Precautions; Small increase in possible risk of breast cancer; migraine; liver 

disease; thromboembolic or coronary vascular disease; diabetes mellitus; 

trophoblastic disease; hypertension; renal disease; fluid retention, CNS disorder and 

convulsions. 

Adverse effects; Menstrual irregularities; delayedreturn to fertility; reduction in 

bone mineral density; weight gain; depression; rarely, anaphylaxis; abdominal pain, 



 

 

  

asthenia, breast pain, bloating, insomnia,  

vaginitis. 

Norethisterone* (Refer Page No. …) 

Schedule H 

Indications; Parenteral progestogen-only contraception (short-term). 

Dosage forms; TABLETS- 1 and 5 mg INJECTION- 1ml ampoule (200mg/ml). 

Dose; Deep intramuscular injection(into the gluteal muscle). Adult—Short-

termcontraception:200mgwithin5daysof cycle or immediately after parturition; 

repeated after   2 months. 

If interval between injections is greater than 2 months and 14 days, exclude 

pregnancy before next injection and advise patient to use additional contraceptive 

measures (for example barrier) for 7 days after the injection. 

Contraindications; Pregnancy (Appendix 10c); breast or endometrial cancer; severe 

liver disease (Dubin-Johnson or Rotor’s syndromes) (Appendix 10a); history of 

jaundice, pruritus, herpes or of deteriorating otoscleros is during pregnancy; severe 

diabetes mellitus with vascular changes; hypertension; 12 weeks before planned 

surgery and during immobilization; thromboembolic disease; disturbances of lipid 

metabolism; undiagnosed vaginal bleeding; porphyria; epilepsy, hepatitis, 

amenorrhoea, herpes gestation. 

Precautions; Possible small increase in risk of breast cancer; migraine; liver 

dysfunction; depression; diabetes mellitus; previous ectopic pregnancy; cardiac and 

renal disease; interactions (Appendix 9b); vaginal bleeding; blood clots; seizures, 

lactation (Appendix 10b). 

Adverse effects; Bloating; breast discomfort; headache; dizziness, depression; 

nausea; menstrual irregularities; rarely; weight gain; hepatitis; cataract; optic 

neuritis; mental discomfort. 

26.1.3 Intrauterine Devices 

Copper-bearing intrauterine contraceptive devices consist of a plastic carrier wound 

with copper wire or fitted with copper bands; some also have a central core of silver 

to prevent fragmentation of copper. Smaller devices have been introduced to 



 

 

  

minimize adverse effects and the replacement time for these devices is normally 

between 3 and 8 years. Fertility declines with age and therefore a copper 

intrauterine device fitted in a woman over 40 years of age, may remain in the uterus 

until menopause. 

The intrauterine device is appropriate for women who expect to use it for continuous 

long-term contraception. It is suitable for older parous women; intrauterine devices 

should be used with caution in young nulliparous women because of the increased 

risk of expulsion. Young women at risk of sexually transmitted infections are also at 

risk of pelvic inflammatory disease. 

For routine contraception the device can be inserted between 4 and 12 days after 

the start of menstruation; for emergency contraception the device can be inserted at 

anytimeinthemenstrualcyclewithin5daysofunprotected intercourse. There is an 

increased risk of infection for 20 days after insertion and this may be related to 

existing lower genital tract infection. Pre-screening (at least for chlamy 

diaandgonorrhoea) should if possible be performed. 

If sustained pelvic or lower abdominal pain occur during the following 20 days after 

insertion of the device, the woman should be treated as having acute pelvic 

inflammatory disease. An intrauterine device should not be removed in mid-cycle 

unless an additional contraceptive was used for the previous 7 days. If removal is 

essential (for example to treat severe pelvic infection) post-coital contraception 

should be considered. If the woman becomes pregnant, the device should be 

removed in the first trimester and the possibility of ectopic pregnancy considered; if 

the threads of the intrauterine device are already missing on presentation, the 

pregnancy is at risk of second trimester abortion, haemorrhage, pre-term delivery 

and infection. 

Emergency Contraception 

Insertion of a copper intrauterine contraceptive device is a highly effective method of 

emergency contraception and is more effective than hormonal methods of 

emergency contraception. Sexually transmitted diseases should be tested for and 

insertion of the device should usually be covered by antibacterial prophylaxis. 



 

 

  

Hormone Releasing IUD* 

Indications; For contraception. 

Dosage form; At Family Welfare clinics or speciality centres. 

Dose; For contraception, the device can be inserted at any time between day 4 and 

day 12 after the start of menstrual bleeding; not to be fitted during heavy menstrual 

bleeding. 

Emergency contraception, the device may be inserted up to 120 h (5 days) after 

unprotected intercourse, at any time of menstrual cycle; if intercourse has occurred 

more than 5 days previously, device can still be inserted up to 5 days after the earliest 

likely calculated day of ovulation; device can be removed at the beginning of 

menstruation if no longer required. 

Contraindication;Abnormal pap smear or abnormal vaginal bleeding. 

Adverse effects; Heavy bleeding, perforation of uterus; cramps. 

IUD Containing Copper* 

Indications; Contraception; emergency contraception. 

Dosage form; Single IUD in pouch pack. 

Dose; For contraception, the device can be inserted at any time between day 4 and 

day 12 after the start of menstrual bleeding; not to be fitted during heavy menstrual 

bleeding. 

Emergency contraception, the device may be inserted up to 120 h (5 days) after 

unprotected intercourse, at any time of menstrual cycle; if intercourse has occurred 

more than5 days previously, device can still be inserted up to 5 days after the earliest 

likely calculated day of ovulation; device can be removed at the beginning of 

menstruation if no longer required. 

Contraindications; Pregnancy; 48 h to 4 weeks post partum; puerperal sepsis; 

postseptic abortion; cervical or endometrial cancer; pelvic inflammatory disease; 

recent sexually transmitted disease (if not fully investigated and treated); pelvic 

tuberculosis; unexplained uterine bleeding; malignant gestational trophoblastic 

disease; distorted or small uterine cavity; copper allergy; Wilson’s disease; 

medicaldiathermy; abnormalpapsmearor abnormal vaginal bleeding.



 

 

  

Precautions; Anaemia; heavy menstrual bleeding, endometriosis, severe primary 

dysmenorrhoea, history of pelvic inflammatory disease, history of ectopic pregnancy 

or tubal surgery, fertility problems, nulliparity and young age, severely scarred 

uterus or severe cervical stenosis, valvular heart disease (requires antibacterial 

cover)-avoid if prosthetic valve or history of endocarditis; HIV infection or 

immunosuppressive therapy (risk of infection- avoid if marked 

immunosuppression); joint and other prostheses; increased risk of expulsion if 

inserted before uterine involution; gynaecological examination before insertion and 

4 to 6 weeks afterwards-counsel women to see doctor promptly if significant 

symptoms such as pain; anticoagulant therapy; remove if pregnancy occurs 

(consider possibility of ectopic pregnancy). 

Adverse effects;Uterine or cervical perforation, displacement, expulsion; pelvic 

infection exacerbated; heavy menstrual bleeding; dysmenorrhoea; pain and bleeding 

and occasionally epileptic seizure or vasovagal attack on insertion. 

Mechanical contraceptives Condoms* 

Indications; Mechanical contraceptive for birth control. 

Dosage form; Male and femalecondoms. 

Contraindications; Not for multiple use. 

Precautions; If desired use water based lubricants only. Do not use old condoms as 

they may be brittle and rupture. Do not use oily materials, such as petroleum jelly, 

cooking oil etc as can cause condoms to weaken and rupture. 

Adverse effects; Burning sensation or irritation. 

Estrogens 

Estrogens are necessary for the development of female secondary sexual 

characteristics; these also stimulate myometrial hypertrophy with endometrial 

hyperplasia. These affect bone by increasing calcium deposition. These are secreted 

at varying rates during the menstrual cycle throughout the period of activity of the 

ovaries. During pregnancy, the placenta becomes the main source of estrogens. At 

the menopause, ovarian secretion declines at varying rates. 

Estrogen therapy is given cyclically or continuously principally for 



 

 

  

contraception and for  the alleviation of menopausal symptoms. If long-term 



 

 

  

therapy is required for menopausal hormone therapy a progestogen should be 

added to prevent  cystichyperplasia  of the endometrium (or of endometrial 

foci in women who have had a hysterectomy) and possible transformation to cancer. 

The palliative care of advanced inoperable, metastatic carcinoma of the breast in 

both men and postmenopausal women is another indication for estrogen therapy. 

Hormone Therapy (HT): 

Estrogens are used for replacement therapy in perimenopausaland 

menopausal women for the treatment of vasomotor instability, vulvar and 

vaginal atrophy associated with the menopause and for the prevention of 

osteoporosis. HT should not be prescribed with the aim of reducing the incidence 

of heart disease. HT may be used for menopausal women whose lives are unduly 

inconvenienced by vaginal atrophy or vasomotor instability. Vaginal atrophy 

may respond  to a short course of a vaginal estrogen preparation. Systemic 

treatment is needed for vasomotor and other symptoms of estrogen deficiency 

and can be given for up to 2-3 years; Medroxy progesterone acetate (see also 

chapter 21.4.2) may be given  in a  dose of 10 mg daily for the last 12-14 days of 

each estrogen HT cycle. 

Alternatively, norethisterone 1 mg daily may be given on the last 12-14 days of each 

28-day estrogen cycle. HT should be considered for women with early natural or 

surgical menopause (before age 45 years) because they have a high risk of 

osteoporosis. Small doses of estrogen given systemically in the premenopausal and 

postmenopausal period also diminish osteoporosis, but the slight increased risk of 

breast cancer needs to be taken into account. For early menopause, HT can be given 

until the approximate age of natural menopause (until age 50 years). 

For longer-term use of HT in postmenopausal women (with a uterus or without a 

uterus), women must be made aware of the increased incidence of breast cancer 

and other adverse effects. Each decision to start HT should be made on an individual 

basis, and treatment should be regularly reappraised (at least once a year). Factors 

such as corticosteroid therapy, family history of osteoporosis, thinness, lack of 

exercise, alcoholism or smoking, early menopause, fractures to the hip or forearm 

before age  65 years should be taken into account when considering the use of HT; 

women of African origin appear to be less susceptible to osteoporosis than those 



 

 

  

who are white or  of Asian origin. There is an increased risk of deep-vein 

thrombosis and of pulmonary embolism in women taking HT. In women who have 

predisposing factors such as a personal or family history of deep venous thrombosis 

or pulmonary embolism, severe varicose veins, obesity, surgery, trauma or 

prolonged bed- rest, the overall risk may outweigh the benefit. 

Using HT increases the risk of breast cancer slightly. The increased risk is related to 

the duration of HT use and this excess risk disappears within about 5 years of 

stopping. The risk of breast cancer is greater with combined HT  (an estrogen and a 

progestogen) than with estrogen-only HT (but estrogen alone may not be suitable 

for women with intact uterus). 

Epidemiological studies indicate that in women aged between 50 and 65 years not 

using HT, about 32 cases of breast cancer will be diagnosed in every 1000 women. 

In those using HT, the risk of breast cancer is increased as follows: 

• Women using combined HT with an estrogen and a progestogen for 5 years, 

about 6 additional cases in 1000; in those using combined HT for 10 years, about 

19 additional cases in1000 

• Women using estrogen-only HT for 5 years, about 2 additional cases in 1000; in 

those using estrogen-only HT for 10 years, about 5 additional cases in 1000 

HT does not provide contraception. If a potentially fertile woman needs to use HT, 

non-hormonal contraceptive measures are necessary. 

Precautions for patients on HT undergoing surgery and reasons to stop HT are the 

same as those for hormonal contraceptives. 

Antiandrogens are required in patients with excessive amount of testosterone. 

Antiandrogens act by inhibiting adrenal and gonadal steroid synthesis, 

inhibiting conversion of steroid precursors to androgens and androgen receptor 

inhibitors. These drugs are useful in the treatment of prostatic carcinoma. Flutamide 

is one of the antiandrogens indicated in the management of excessive androgen effect 

in women. 

 

 



 

 

  

Ethinylestradiol* 

ScheduleH 

Indications — Hormone replacement for menopausal symptoms; osteoporosis 

prophylaxis; palliation in breast cancer in men and postmenopausal women; 

contraception in combination with a progestogen; dysfunctional uterine bleeding, 

prostatic carcinoma. 

Dosage forms; Tablets- 0.01, 0.05 and 1 mg; Injection- 1 ml ampoule (10mg/ml). 

Dose; Oral: Adult—Hormone replacement; 10 to 20µg daily. Palliation in breast 

cancer in  postmenopausal women; 0.1 to 1 mg  3 times daily. 

Contraindications; Pregnancy (Appendix 10c); estrogen- dependent cancer; active 

thrombophlebitis or thromboembolic disorders or history of recent venous 

thromboembolism (unless already on anticoagulant therapy); undiagnosed vaginal 

bleeding; lactation (Appendix 10b); liver disease (where liver function tests have 

failed to return to normal), Dubin–Johnson and Rotor syndromes (or monitor 

closely); jaundice; cerebrovascular disease; hepatic carcinoma; CV disease; 

estrogen dependentcancer. 

Precautions; Progestogen may need to be added to regimen to reduce risk of 

endometrial cancer due to unopposed estrogen (see notes above); migraine (or 

migraine-like headache); history of breast nodules of fibrocystic disease closely 

monitor breast status (risk of breast cancer, see notes above); uterine fibroids may 

increase in size; symptoms of endometriosis may be exacerbated; predisposition 

to thromboembolism (see notes above); presence of antiphospholipid antibodies; 

increased risk of gallbladder disease; hypophyseal tumours; porphyria; interactions 

(Appendices 9c, 9d); hepatic impairment (Appendix10a). 

Adverse effects; Nauseaandvomiting, abdominal cramps and bloating, weight 

increase; breast enlargement and tenderness; premenstrual- like syndrome; sodium 

and fluid retention; thromboembolism (see notes above); altered blood lipids; 

cholestatic jaundice; rashes and chloasma; changes in libido; depression, 

headache, migraine, dizziness, leg cramps (rule out venous thrombosis); contact 

lenses may irritate; impotence; hypertension. 



 

 

  

Flutamide* 

Schedule H 

Indications; Palliative treatment of advanced prostatic cancer 

Dosage form; Tablets- 250mg 

Dose; Adult—250mg 3times/day. 

Contraindications; Hypersensitivity, severe hepatic impairment, pregnancy and 

lactation. 

Precautions; Cardiac disease, perform liver function tests before starting treatment 

and at regular intervals. Treatment is not recommended in patients whose ALT 

values exceed twice the upper limit of normal. Regular assessment of prostate 

specific antigen level may help to monitor disease progression, interactions 

(Appendix 9c). 

Adverse effect; Hot flushes, impotence, gynaecomastia, nausea, vomiting, 

diarrhoea, increased appetite, sleep disturbance, skin reactions, anaemia, headache, 

dizziness, malaise, anxiety, hypertension, gastric and chest pain, oedema, blurred 

vision, rash, thirst, pruritus, SLE-like syndrome, drowsiness, confusion, 

depression, nervousness. Mild reversible hepatotoxocity. 

Tamoxifen*(Refer Page No. …) 

Schedule G 

Indications; Adjuvant treatment for estrogen receptor positive breast cancer, 

metastatic breast cancer, male infertility, anovulatory infertility. 

Dosage form; Tablets — 10, 20, 25, 40 and 100 mg. 

Dose; Breast cancer: Adult—20 mg daily as a single dose or in 2 divided doses. 

max. 40 mg/day. Anovulatory infertility:Adult — 20 mg daily on second- fifth day of 

the menstrual cycle.max. 80 mg/day. 

Contraindications — Hypersensitivity, deep vein thrombosis, pulmonary 

embolism, pregnancy (Appendix 10c) (exclude before treatment and advise non-

hormonal contraception if appropriate), lactation (Appendix 10b). 

Precautions; If patient experiences swelling around anklesor legs, 



 

 

  

decreasesaltintake, cysticovarianswellings in premenopausal woman.



 

 

  

Adverse effects; Hypersensitivity reactions such as angioedema, Stevens–Johnson 

syndrome and bullous pemphigoid. Hot flushes, nausea, vomiting; vaginal discharge 

and bleeding, menstrual irregularities, increased risk of venous thromboembolism; 

distaste of food; depression; hair thinning; hypercalcaemia; peripheral oedema; 

decreased platelet count; increased pain and hypercalcaemia with bony maetastasis; 

tumor flare; liver enzyme changes (rarely, cholestasis); hepatitis; hepatic necrosis; 

hypertriglyceridaemia (sometimes with pancreatitis). 

Hormones 

Adrenal Hormones and Synthetic Substitutes 

Corticosteroids include hormones secreted by the adrenal cortex and synthetic 

analogues of these hormones. The adrenal cortex secretes hydrocortisone 

(glucocorticoid activity and weak mineralocorticoid activity) and aldosterone 

(mineralocorticoid activity). Synthetic glucocorticoids include betamethasone, 

dexamethasone and prednisolone. Fludrocortisone finds clinical applications for 

its mineralocorticoid effects. Pharmacology of the corticosteroids is complex and 

their actions are wide-ranging. In physiological (low) doses, they replace deficient 

endogenous hormones. In pharmacological (high) doses, glucocorticoids decrease 

inflammation and suppress the immune response. 

Prolonged use of high dose can cause HPA axis suppression and hence gradual 

withdrawal is recommended. The suppressive action of a corticosteroid on cortisol 

secretion is least when given in the morning, so should be given as a single dose in 

the morning. As the therapeutic effects of corticosteroids are of longer duration than 

the metabolic effects, intermittent therapy may allow the body’s normal metabolic 

rhythm and the therapeutic effects to be maintained. Alternate day dosing is, 

however, suitable only in certain disease states and with corticosteroids with 

small mineralocorticoid effects and a relatively short duration of action. 

Hydrocortisone is used in adrenal replacement therapy and on a short-term basis by 

intravenous injection for the emergency management of some conditions. Its 

mineralocorticoid activity is too high for it to be used on a long-term basis for 

disease suppression. The mineralocorticoid activity of fludrocortisone is also high 

and its anti-inflammatory activity is of no clinical relevance. It is used together 

with glucocorticoids in adrenal insufficiency. Prednisolone has predominantly 



 

 

  

glucocorticoid activity and is the corticosteroid most commonly administered for 

long-term disease suppression. It is the active metabolite of prednisone, conversion 

of which is variable and prednisone should not be used interchangeably with 

prednisolone. Dexamethasone has very high glucocorticoid activity in 

conjunction with insignificant mineralocorticoid activity making it particularly 

suitable for high-dose therapy in conditions where water retention would be a 

disadvantage such as cerebraloedema. It also has a long duration of action and this, 

together with its lack of mineralocorticoid activity makes it particularly suitable for 

conditions requiring suppression of corticotropin secretion such as congenital 

adrenal hyperplasia. 

Adverse Effects of Corticosteroids 

Overdosage or prolonged use may exaggerate some of the normal physiological 

actions of corticosteroids leading to mineralocorticoid and glucocorticoid adverse 

effects. 

Mineralocorticoid adverse effects include hypertension, sodium and water 

retention and potassium loss. These effects are most marked with fludrocortisone 

but are significant with hydrocortisone, occur slightly with prednisolone and are 

negligible with dexamethasone. 

Glucocorticoid adverse effects include diabetes mellitus and osteoporosis which is 

of particular importance in the elderly since it may result in osteoporotic fractures of 

the hip or vertebrae. High doses may also be associated with a vascular necrosis of 

the femoral neck. Muscle wasting may also occur and there is a weak link with 

peptic ulceration. Mental disturbances can occur, including serious paranoid state or 

depression with risk of suicide, particularly in patients with a history of mental 

disorders; euphoria is also common. High doses may cause Cushing syndrome 

(typical moon face, striae and acne), which is usually reversible on withdrawal of 

treatment, but this should always be tapered gradually to avoid symptoms of acute 

adrenal insufficiency (see also Withdrawal). In children, corticosteroids may result 

in suppression of growth and corticosteroids administered during pregnancy can 

affect adrenal development in the fetus. Any adrenal suppression in the neonate 

following prenatal exposure usually resolves spontaneously after birth and is rarely, 

clinically important.



 

 

  

Healing of wounds may be impaired and infections and thinning of the skin may 

occur; spread of infections may result from modification of tissue reactions. Adrenal 

Suppression Adrenal suppression occurs during prolonged therapy with 

corticosteroids, with development of adrenal atrophy which may persist for years 

after stopping. Abrupt withdrawal after a prolonged period may lead to acute 

adrenal insufficiency, hypotension or death (see Withdrawal of Systemic 

Corticosteroids, below). Withdrawal may also be associated with fever, myalgia, 

arthralgia, rhinitis, conjunctivitis, painful itchy skin nodules and weight loss. 

Corticosteroid Cover During Stress 

To compensate for a diminished adrenocortical response caused by prolonged 

corticosteroid treatment, any significant intercurrent illness, trauma, or surgery 

requires a temporary increase in corticosteroid dose, or if already stopped, a 

temporary re-introduction of corticosteroid treatment. Anaesthetists must therefore 

know whether a patient is taking or has been taking a corticosteroid, to 

avoidaprecipitousfallinbloodpressureduringanaesthesiaorintheimmediatepostoperativ

eperiod.Asuitableregimen for corticosteroid replacement, in patients who have taken 

more than 10 mg prednisolone daily (or equivalent) within 3 months of surgery, is : 

• Minor surgery under general anaesthesia-usual oral corticosteroid dose on the 

morning of surgery or hydrocortisone 25-50 mg intravenously at induction; the 

usual oral corticosteroid dose is recommenced after surgery. 

• Moderate or major surgery-usual oral corticosteroid dose on the morning of 

surgery and hydrocortisone 25-50 mg intravenously at induction, followed by 

hydrocortisone 25-50 mg 3 times a day by intrave- nous injection for 24 h after 

moderate surgery or for 48-72 h after major surgery; the usual preoperative oral 

corticosteroid dose is recommenced on stopping hydrocortisone injections. 

Infections 

Prolonged courses of corticosteroids increase susceptibility to infections and 

increase their severity; clinical presentation of infections may also be atypical. 

Serious infections, for example septicaemiaand tuberculosis, may reach an 

advanced stage before being recognised, and amoebiasis or strongyloidiasis may 

be activated or exacerbated (exclude before initiating a corticosteroid in those at 

risk or with suggestive symptoms). Fungal or viral ocular infections may also be 



 

 

  

exacerbated. 

Chickenpox 

Unless they have had chickenpox, patients receiving oral or parenteral 

corticosteroids for purposes other than replacement should be regarded as being at 

risk of severe chickenpox on exposure. Manifestations of fulminant illness include 

pneumonia, hepatitis and disseminated intravascular coagulation; rash is not 

necessarily a prominent feature. 

Passive immunization with varicella-zoster immunoglobulin is needed for exposed 

non-immune patients receiving systemic corticosteroids or for those who have used 

them within the previous 3 months; varicella-zoster immunoglobulin should 

preferably be given within 3 days of exposure and no later than 10 days. 

Confirmed chickenpox warrants specialist care and urgent treatment. 

Corticosteroids should not be stopped and dosage may need to be increased. 

Topical, inhaled or rectal corticosteroids are less likely to be associated with an 

increased risk of severe chickenpox. 

Measles 

Patients taking corticosteroids should be advised to take particular care to avoid 

exposure to measles and to seek immediate medical advice if exposure occurs. 

Prophylaxis within tramuscularnormal immunoglobulin may be needed. 

Dosage and Administration 

Adverse effects of systemic glucocorticoids, including suppression of the 

Hypothalamo-Pituitary-Adrenal axis (HPA axis), are dose-and duration-dependent; 

thus patients should be given treatment for the shortest period at the lowest dose 

that is clinically necessary. Patient response is variable and doses should therefore 

be individualized. In life-threatening diseases, high doses may be needed because 

the complications of therapy are likely to be less serious than the disease. In long-

term therapy in relatively benign chronic conditions such as rheumatoid arthritis, 

adverse effects often outweigh the advantages. In order to minimize the adverse 

effects, the maintenance dose should be kept as low as possible and if possible, 

single morning doses or alternate day therapy should be used. Glucocorticoids 

can improve the prognosis of serious conditions such as systemic lupus 



 

 

  

erythematosus, temporal arteritis and polyarteritisnodosa; in such disorders the 

effects of the disease process may be suppressed and symptoms relieved but the 

underlying condition is not cured. 

Glucocorticoids are used both topically and systemically. In emergency situations, 

hydrocortisone may be given intravenously; in the treatment of asthma, inhalation 

therapy with beclomethasone may be used (chapter 20.1). Whenever possible, local 

treatment with creams, intra-articular injections, inhalations, eyedrops or enemas 

should be used inpreference to systemic therapy. 

Withdrawal of Systemic Corticosteroids 

The rate of withdrawal of systemic glucocorticoids is dependent upon several 

factors including size of dose, duration of treatment, individual patient’s response 

and the likelihood of relapse of the underlying disease. If there is uncertainty about 

suppression of the HPA axis, withdrawal should be gradual to enable the adrenal 

gland to recover. Patients should be advised not to stop taking glucocorticoids 

abruptly unless permitted by their doctor. 

Gradual withdrawal should be considered in those whose disease is unlikely to 

relapse and who have: 

• recently received repeated courses (particularly iftaken for longer than 

3weeks) 

• taken a short course within 1 year of stopping long-term therapy other possible 

causes of adrenal suppression received more than 40 mg daily prednisolone 

(or equivalent) been given repeat doses in the evening received more than 3 

weeks’ treatment 

Abrupt withdrawal may be considered in those whose disease is unlikely to relapse 

and who have received treatment for 3weeks or less and who are not included in the 

patient groups described above. 

During corticosteroid withdrawal the dose may be reduced rapidly down to the 

physiological dosage (equivalent to 7.5 mg prednisolone daily) and then reduced 

more slowly. Assessment of the disease may be needed during withdrawal to ensure 

that relapse does not occur. 



 

 

  

Dexamethasone*(Refer Page No…)  

Schedule H 

Indications; Suppression of inflammatory and allergic disorders; shock; diagnosis 

of Cushing syndrome; congenital adrenal hyperplasia; cerebraloedema; respiratory 

distress syndrome. 

Dosage forms; Tablets- 0.5, 2 and 4 mg; Injection- 2ml vial (4mg/ml). Cream- 5 

and 15gm (0.1%w/w); Paed Drops- 0.5mg/ml. 

Dose; Oral: Adult — 0.5 to 10 mg daily. Intramuscular injection or slow 

intravenous injection or intravenous infusion: Adult — Initially 0.5 to 20 mg 

daily. Child— 200 to 500 µg/kg daily. Cerebral oedema; Adult — 10 mg initially 

by intravenous injection, then 4 mg by intramuscular injection every 6 h, as required 

for 2 to 10 days. 

Contraindications; See notes above; systemic infection (unless life-threatening or 

specific antimicrobial therapy given); avoid live virus vaccines in those receiving 

immunosuppressive doses (serum antibody response diminished); diabetes, 

hypertension, psychosis, osteoporosis, gastric ulceration. 

Precautions; Adrenal suppression during prolonged treatment which persists for 

years after stopping treatment (see notes above); ensure patients understand 

importance of compliance with dosage and have guidance on precautions to reduce 

risks; monitor weight, blood pressure, fluid and electrolyte balance and blood 

glucose levels throughout prolonged treatment; infections (greater susceptibility, 

symptoms may be masked until advanced stage); clinical presentation may be 

atypical; risk of chickenpox and measles increased (see notes above); quiescent 

tuberculosis- chemoprophylactic therapy during prolonged corticosteroid treatment; 

elderly; children and adolescents (growth retardation possibly irreversible); 

hypertension, recent myocardial infarction (ruptur e reported), congestive heart 

failure, liver failure, renal impairment, diabetes mellitus including family history, 

osteoporosis (ma y be manifested as back pain, postmenopausal women at special 

risk), glaucoma including family history, epilepsy, psoriasis, peptic ulcer, 

hypothyroidism, history of steroid myopathy; lactation (Appendix 10b); interactions 

(Appendix 9c); pregnancy (Appendix 10c). 



 

 

  

Adverse effects; Refer adverse effects ofcorticosteroids.



 

 

  

Hydrocortisone* (Refer Page No. .., …, … and…) 

Schedule H 

Indications; Adrenocorticalinsufficiency; hypersensitivity reactions 

including anaphylactic shock; inflammatory bowel disease; asthma; perineal 

trauma; joint inflammation; seborrheicdermatitis. 

Dosage forms; Tablets- 5,10and20mg, Cream- 10g (1%w/w),Ointment- 

1%,2.5%w/w Injection- 100, 200 and 400 mg vial (25 mg/5 ml). 

Dose; Oral: Adult—20 to 30 mg daily in divided doses (usually 20 mg in the 

morning and 10 mg in early evening). Child — 400 to 800 µg/kg/day in 2 to 3 

divided doses. Slow intravenous injection or intravenous infusion: Adult — 

Acute adrenocortical insufficiency: 100 to 500 mg, 3 to 4 times in 24 h or as 

required. Child — Up to 1 year: 25 mg; 1 to 5 years: 50 mg; 6 to 12 years: 100 mg. 

Contraindications — See notes above; systemic infection (unless life-threatening 

or specific antimicrobial therapy given); avoid live virus vaccines in those receiving 

immunosuppressive doses (serum antibody response diminished); ulcers. 

Precautions — Refer corticosteroids; lactation (Appendix 10b); interactions 

(Appendices 9b, 9c, 9d); pregnancy (Appendix 10c). 

Adverse effects — Refer adverse effects of corticosteroids. 

Methyl Prednisolone* 

 Schedule H 

Indications — Corticosteroid responsive conditions such as severe allergic rhinitis, 

asthma, rheumatoid arthritis, osteoarthritis, collagen disease, dermatoses. 

Dosage form(s); Tablets- 4, 8, 16 and 24 mg; Injection- 

Vials 40,125,500 and 1000 mg, 2ml ampoule (80mg/2ml).  

Dose; Oral: Adult — Asthma, allergies and dermatological conditions: 40 and 120 

mg. Dose should be regulated in accordance with severity of condition; large joints- 

20 to 80 mg; medium joints- 10 to 40 mg; small joints- 4 to 10 mg directly in 

bursae. 

Contraindications; Systemic fungal infection (unless specific antimicrobial therapy 



 

 

  

given); avoid live virus vaccines in those receiving immunosuppressive doses 



 

 

  

(serum antibody response diminished); hypersensitivity. 

Precautions; Refer notes above; interactions (Appendices 9c, 9d); pregnancy 

(Appendix 10c). 

Adverse effects; Refer adverse effects of corticosteroids. 

Prednisolone* (Refer Page No. .., … and …) 

Schedule H 

Indications; Suppression of inflammatory and allergic reactions; with 

antineoplastic drugs for acute leukaemias and lymphomas; asthma; rheumatic 

disorder; hematologic disorder. 

Dosage form(s); Tablets- 5,10, 20 and 40 mg; Injection- 1mlvial (40mg/ml);Syrup- 

60ml (5mg/5mland15mg/5ml). 

Dose; Oral: Adult — Suppression of inflammatory and allergic disorders; 

initially up to 10 to 20 mg daily (severe disease, up to 60 mg daily), preferably taken 

in the morning after breakfast; dose can often be reduced within a few days, but may 

need to be continued for several weeks or months. Maintenance dose 2.5 to 15 mg 

daily or higher; cushingoid features are increasingly likely with doses above 7.5 mg 

daily. Myasthenia gravis:initially 10 mg on alternate days, increased in steps of 

10mg on alternate days to 1 to 1.5mg/ kg (max. 100 mg) on alternate days or initially 

5 mg daily increased in steps of 5 mg daily to usual dose of 60 to 80 mg daily (0.75 

to 1 mg/kg daily). Child — Fractions of adult dose may be used (At 1 year: 25% of 

adult dose; at 7 years: 50%; and at 12 years: 75%) but clinical factors must be given 

due weight. 

Contraindications; See notes above; systemic infection (unless life-threatening or 

specific antimicrobial therapy given); avoid live virus vaccines in those receiving 

immunosuppressive doses (serum antibody response diminished). 

Precautions;Refer notes above; hepatic impairment (Appendix 10a); lactation 

(Appendix 10b); interactions (Appendices 9c, 9d); pregnancy (Appendix 10c). 

Adverse effects; Refer Adverse effects of Corticosteroids. 

 

 



 

 

  

26.2.2 Androgens 

Androgens are secreted by the testes and weaker androgens by the adrenal cortex 

and ovaries. In the male, they are responsible for the development and maintenance 

of the sex organs and the secondary sexual characteristics, normal reproductive 

function, and sexual performance ability in addition to stimulating the growth 

and development of the skeleton and skeletal muscle during puberty. A thigh doses 

in the normal male androgens inhibit pituitary gonadotropin secretion and 

depress spermatogenesis. Testosterone is used as replacement therapy in those 

who are hypogonadal due to either pituitary (secondary hypogonadism) or 

testicular disease (primary hypogonadism). Androgens are useless as a treatment 

of impotence and impaired spermatogenesis unless there is associated 

hypogonadism; they should not be given until the hypogonadismhas been 

properly investigated and treatment should always be under expert supervision. 

When given to patients with hypopituitarism they can lead to normal sexual 

development and potency but not fertility. If fertility is desired, the usual treatment is 

with gonadotropins or pulsatile gonadotropin-releasing hormone which will 

stimulate spermatogenesis as well as androgen production. Androgens cannot 

induce fertility in men with primary hypogonadism. Caution should be used in 

treating boys with delayed puberty with excessive doses of testosterone since the 

fusion of epiphyses is hastened and may result in short stature. Androgens, 

including testosterone have also been used in postmenopausal women for the 

palliative treatment of androgen-responsive, advanced metastatic breast cancer; 

care is required to prevent masculinizing effects. 

Danazol* 

Schedule H 

Indications; Endometriosis, fibrocystic mastitis, hereditary angioedema, 

menorrhagia, gynaecomastia, precocious puberty. 

Dosage forms; Tablets/Capsules- 50, 100 and 200 mg. 

Dose; Endometriosis: Adult — 200 to 600 mg daily in 2 divided doses. Fibrocystic 

mastitis:Adult —  100to  400 mg  daily in  2 divided doses. Hereditary 

angioedema:Adult — 200 mg twice or thrice daily. Gynaecomastia: Adult— 

Initially 400 mg daily in 4 divided doses for 6 months. Child—Initially 200 mg 



 

 

  

daily, may increase to 400 mg after 2months. Menorrhagia: Adult — 200 mg once 

daily. 

Contraindications; Hepatic dysfunction; undiagnosed vaginal bleeding; porphyria; 

thromboembolic complication; hypersensitivity; pregnancy (Appendix 10c), lactation. 

Precautions; Use with caution in patients with migraine, headache, heart, liver or 

kidney disease. History of seizures; abnormal bleeding; previous strokes; severe 

hypertension; diabetes mellitus, polycythaemia; interactions (Appendix 9c). 

Adverse effects; Androgen like effects including weight gain, acne, deepening of 

voice; seborrhoea; edema; hair loss; amenorrhoea; hirsutism; benign intracranial 

hypertension; dizziness. 

Testosterone* 

 ScheduleH 

Indication; Hypogonadism; palliative treatment of advanced breast cancer in 

women. 

Dosage form;   Injection- 10 ml ampoule (25 mg/ml, 50 mg/ml, 100 mg/ml). 

Dose; Slow intramuscular injection: Adult— Hypogonadism;initially 200 to 250 

mg every 2 to 3 weeks; maintenance dose 200 to 250 mg every 3 to 6 weeks. Breast 

cancer: 250 mg, every 2 to 3weeks. 

Contraindications; Breast cancer in men; prostate cancer; hypercalcaemia; 

pregnancy (Appendix 10c), lactation (Appendix 10b); nephrosis; history of primary 

liver tumours. 

Precautions; Cardiac, renal or hepatic impairment (Appendix 10a), elderly; 

ischaemic heart disease; hypertension, epilepsy; migraine; diabetes mellitus; skeletal 

metastases (risk of hypercalcaemia); regular examination of prostate during 

treatment; prepubertal boys; breathing disturbance. 

Adverse effects; Prostate abnormalities and prostate cancer; headache, depression, 

gastrointestinal bleeding, nausea; polycythaemia; cholestaticjaundice; changes in 

libido; gynaecomastia, anxiety, asthenia; generalized paraesthesia; electrolyte 

disturbances including sodium retention with oedemaand hypercalcaemia; increased 

bone growth; androgenic effects such as hirsutism, male-pattern baldness, 



 

 

  

seborrhoea, acne, priapism, precocious sexual development and premature 

closure of epiphyses in pre-pubertal males, virilism in females, and suppression of 

spermatogenesis in men. 

26.2.3 Drugs for Erectile Dysfunction  

Sildenafil 

Schedule H 

Indications; Erectile dysfunction. 

Dosage form(s); Tablets- 25,50 and 100mg. 

Dose;  50 mg about 1 h before sexual intercourse, max. 100 mg per dose and not 

more than once in 24 h. Elderly — (greater than 65 years): lower initial dose at 

25mg. 

Contraindications; Hypersensitivity; coronary heart disease; patients on nitrates. 

Precautions; Liver or kidney disease; peptic ulcer; bleeding disorder; leukemia, 

sickle cell anaemia, mylomapre disposing priapism; recent history of stroke, 

myocardial infarction, arrthymias, unstable angina; anatomical deformation of 

penis; interactions (Appendix 9c); pregnancy (Appendix 10c). 

Adverse effects; Headache, nasal congestion, dizziness, flushing; fall in blood 

pressure; diarrhoea; impairment of colour vision; AV-block, angina pectoris, cardiac 

arrest, myocardial infarction, cerebral thrombosis, abnormal LFT, hypoglycaemia; 

retinal vascular disease; photosensitivity, paresthesia; tremor; depression. 

26.3 Management of Diabetes Mellitus 

Diabetes has emerged as a major public health problem all over the world. India 

faces a huge burden of diabetes, which parallels a similar rise in obesity and the 

metabolic syndrome. Diabetes mellitus currently has a global prevalence of 6.4% 

and is predicted to increase to 7.7% by 2030. India has second largest number of 

diabetics (about 61millioni.e.prevalenceof8.8%) and the number is likely to increase 

to 101 million (prevalence of 9.9%) by 2030. These rising figures are largely due to 

marked transitions leading to unhealthy diets and physical inactivity. 

Diabetes mellitus is characterised by hyperglycaemia and disturbances of 

carbohydrate, fat and protein metabolism. There are 2 principal types of diabetes:



 

 

  

Type-1 diabetes (T1DM) or insulin-dependent diabetes mellitus (IDDM) is due toa 

deficiency of insulin caused by autoimmune destruction of pancreatic -cells. 

Patients require administration of insulin from the very beginning. 

Type-2 diabetes (T2DM) or non-insulin dependent diabetes mellitus (NIDDM) is 

due to reduced secretion of insulin or to peripheral resistance to the action of insulin. 

Patients may be controlled by diet alone, but often require administration of oral 

anti-diabetic drugs or, at appropriate time, insulin. The energy and carbohydrate 

intake must be adequate but obesity should be avoided. In type 2 diabetes, obesity is 

one of the factors associated with insulin resistance. Diets high in complex 

carbohydrate and fibre, and low in fat are beneficial. Emphasis should be placed on 

exercise and increased activity. 

The aim of treatment is to achieve the best possible control of plasma–glucose 

concentration and prevent or delay complications including microvascular 

complications (retinopathy, albuminuria, neuropathy). Diabetes mellitus is a strong 

risk factor for cardiovascular disease; other risk factors such as smoking, 

hypertension, obesity and hyperlipidaemia should also be addressed. Prompt 

identification and proper management of associated conditions and 

complications is of utmost importance. 

Reduction in the risk of of microvascular complications with good glycemic control 

has been shown in various studies. However, evidence of reduction of risk of 

macrovascular complications with intensive glycemic control is not so robust. 

Several major trials over past 3 years, namely ADVANCE (Action in Diabetes and 

Vascular Disease: Preterax and Diamicron Modified Release Controlled 

Evaluation), ACCORD (Action to Control Cardiovascular Risk in Diabetes) and 

VADT (Veterans Affairs Diabetes Trial) have shown that an intensive glucose 

control with target HbA1c of less than 6.5% does not result in cardiovascular risk 

reduction. In fact, in ACCORD trial, intensive glucose control with a target 

HbA1c of less than 6 % caused increased cardiovascular complications. On the other 

hand, long term follow up data from the DCCT (Diabetes Control and Complications 

Trial) conducted in patients with type 1 diabetes showed 42% reduction in the risk 

of cardiovascular outcomes. This discrepancy is likely to be due to the differences 

in disease durations in these trials. Patients in DCCT trial were randomized to 



 

 

  

intensive control very early after disease onset and this may have contributed to the 



 

 

  

‘legacy effect’. In light of the above evidence, it is important to realize that the goals 

of glycemic control need to be individualized in order to maximize the benefit in 

terms of prevention of complications, and minimize the risks associated with 

hypoglycemia. The overall management of diabetes consists of following 

components: 

• Achieving /maintaining optimum body weight by diet modification and 

exercise. These modalities of treatment are constant throughout management 

cycle with appropriate corrections from time to time. 

• Maintaining euglycemia and avoid acute complications related to 

markedhyperglycemia 

• Delaying chronic microvascular and macrovascular complications 

• Treatment of associated conditions such as hypertension, dyslipidemia etc. 

• Positive life style changes such as smoking cessation, restricting alcohol intake 

etc. 

Oral Anti-hyperglycemic Drugs 

Oral anti-hyperglycemic drugs are used for T2DM in patients who do not respond 

to dietary adjustment and an increase in physical exercise. These are used to 

supplement the effect of diet and exercise. There are various types of oral anti-

hyperglycemic agents. The pharmacotherapy includes 

sulphonylureas(Glibenclamide, Gliclazide, Glimiperide), biguanides (metformin), 

non-sulphonylurea secretagogues (Repaglinide, Nateglinide), 

thiazolidinediones(pioglitazone), alpha-glucosidase inhibitors (acarbose, 

voglibose, miglitol), glucagon like peptide-1 agonists (exenatide, liraglutide) and 

dipeptidylpeptidase 4 (DPP4) inhibitors (sitagliptin, vildagliptin, saxagliptin, 

linagliptinetc). 

Sulphonylureas are the insulin secretagogues and stimulate insulin secretion by 

causing closure of the adenosine triphosphate (ATP) dependent potassium channels 

in beta cells of pancreas. They are very potent in lowering HbA1c. Their use is 

limited by weight gain, high risk of hypoglycemia and secondary failure. These 

should not be used during lactation and caution is required in elderly and those with 

renal or hepatic insufficiency because of the risk of hypoglycemia. Insulin therapy is 

generally required during inter-current illness such as myocardial infarction, coma, 



 

 

  

infection, and trauma, during surgery and also during pregnancy. 

Biguanides like metformin lowers blood glucose levels by inhibiting hepatic 

gluconeogenesis and by increasing peripheral utilization of glucose. Metformin can 

only act in the presence of endogenous insulin, therefore it is effective only in 

diabetes with some residual functioning pancreatic islet cells. It is the first line 

treatment and drug of choice for treatment of T2DM. Its two important clinical 

features include no risk of hypoglycemia and no weight gain. Also, there is evidence 

that metformin reduces the risk of developing some solid organ cancers. The 

commonest side effects with metformin are gastrointestinal; these can be controlled 

with lowering of dose. With metformin there is a risk of lactic acidosis and is 

contraindicated in patients with chronic kidney disease, heart failure, significant 

liver disease and circulatory failure. 

Non-sulphonylurea secretagogues class of oral anti- hyperglycemic includes 

repaglinide and nateglinide. These are short acting insulin secretagogues. These 

drugs have modest efficacy and need to be taken within 30 minutes of each meal. 

They cause slight weight gain and mild hypoglycemia. These drugs cause no 

gastrointestinal side effects and are contraindicated in liver failure. 

Alpha glucosidase inhibitors inhibit the cleavage of oligosaccharides to 

monosaccharides, thereby impairing carbohydrate absorption in the proximal small 

intestine. These drugs show moderate lowering of postprandial glucose. They often 

cause gastrointestinal side effects like abdominal distension and diarrhoea. 

Thaizolidinediones, these drugs acts as agonists of peroxisome proliferator 

activated receptor gamma receptors (PPAR). They are insulin sensitizers and increase 

glucose uptake in muscles. Major adverse effects are weight gain and fluid retention. 

They are contraindicated in congestive heart failure. Rosiglitazone has been 

withdrawn from India because of cardiovascular adverse effects. Recently some 

studies have reported increased risk of bladder cancers with use of pioglitazone. 

These drugs also increase risk of bone fractures. 

Glucagon-like peptide-1 (GLP-1) agonists bind to and activate GLP-1 receptors 

and cause postprandial insulin release. They are administered by subcutaneous 

route. They have good efficacy in lowering HbA1c. These drugs show low risk of 

hypoglycemia and lead to significant weight loss. The major side effect is nausea. 



 

 

  

Also, there are concerns regarding pancreatitis and medullary carcinoma of thyroid 

in experimental animals. 

Dipeptidyl peptidase 4 inhibitors inhibit the breakdown of endogenous GLP-

1andtherebycontributetoincretineffect. They have a low risk of hypoglycemia and 

are weight neutral. Few cases of pancreatitis have been reported with these drugs. 

These drugs show moderate lowering of postprandial glucose, and glycosylated 

hemoglobin reduction by average of0.7%. 

Insulin Therapy 

Insulin is the endogenous anabolic hormone secreted by beta cells of Islets of 

Langerhans in pancreas. It consists of two polypeptide chains of 30 and 21 amino 

acid each connected by disulfide bonds. It is physiologically secreted in response to 

hyperglycemia and converts excess glucose into glycogen and fat, which are 

mobilized again and converted to glucose in times of shortage. 

Insulin is the most physiological amongst available treatment to restore euglycemia. 

Insulin is the mainstay of treatment of T1DM. In T2DM, following are the major 

indications of insulin therapy: 

1. Pronounced symptomatic hyperglycemia with rapid weight loss. 

2. Acute stress, infection, surgery 

3. Pregnancy 

4. Steroiduse 

5. Significant renal or hepaticdisease 

6. Primary or secondary failure of oralagents. 

7. Intolerance to oralagents. 

There are three main types of insulin preparations, classified according 

to duration of action after subcutaneous injection:  

• Ultra short acting- Insulin Lispro, Aspart, glulisine 

• Short acting- Those of short duration which have a relatively rapid onset of 

action, e.g., soluble or neutral insulin, Plain HumanInsulin 

• Intermediate acting- Those with aninterme diateaction, e.g., NPH insulin, 



 

 

  

premixed formulations of Lisproand Aspart, isophane insulin and insulinzinc 

suspension.



 

 

  

• Long acting- Those with a relatively slow onset and long duration of action, 

e.g., crystalline insulin zinc suspension, insulin Glargine, insulin Detemir. 

Soluble insulin, when injected subcutaneously, has a rapid onset of action (after 30 to 

60 min), a peak action between 2and4h, and a duration of action upto 8h. Soluble 

insulin by the intravenous route is reserved for urgent treatment and fine control in 

serious illness and perioperative state. When injected intravenously, soluble insulin 

has a very short half-life of only about 5min. 

When injected subcutaneously, intermediate-acting insulins have an onset of 

action of approximately 1 to 2 h, a maximal effect at 4 to 12 h and duration of action 

of 16 to 24 h. These can be given twice daily together with short-acting insulin or 

once daily, particularly in elderly patients. These can be mixed with soluble insulin 

in the syringe, essentially retaining properties of each component. Long acting 

insulin formulations are used to provide a basal level of insulin round the clock. 

They are also called peak less insulins. 

The duration of action of different insulin preparations varies considerably from 

one patient to another and this needs to be assessed for every individual. The type 

of insulin used and its dose and frequency of administration depend on the needs of 

each patient. For patients with acute onset diabetes mellitus, treatment should be 

started withsolubleinsulingiven3timesdailywithmedium-acting insulin at bedtime. 

For those less seriously ill, treatment is usually started with a mixture of pre-mixed 

short and medium-actinginsulins (e.g.,30%solubleinsulinwith70% isophane insulin) 

given twice daily. The proportions of soluble insulin can be increased in patients 

with excessive postprandial hyperglycaemia.  

Currently, the recommended approach to start insulin therapy in T2DM is to add a 

single dose of long acting or intermediate insulin and titrate the dose to control 

fasting blood glucose. This is followed by addition of rapid or short acting insulin 1 

to 3 times a day before meals to achieve postprandial glucose control. A 

combination of regular insulin with intermediate acting insulin twice daily 

continuestobeusedwithgoodeffects.PatientswithT1DM will require multiple doses of 

subcutaneous insulin. Self- monitoring of blood glucose is important to titrate the 



 

 

  

dose and detect hypoglycemia. 

Appropriate insulin regimens should be worked out for each patient. Insulin 

requirements may be affected by variations in lifestyle (diet and exercise) drugs 

such as corticosteroids, infections, stress, accidental or surgical trauma, puberty 

and pregnancy (second and third trimesters) may increase insulin requirements; 

renal or hepatic impairment and some endocrine disorders (e.g., Addison’s disease, 

hypopituitarism) or coeliac disease may reduce requirements. In pregnancy, insulin 

requirements may vary. 

Hypoglycaemia is a potential complication in all patients treated with insulin or oral 

hypoglycaemic agents. The consequences of hypoglycaemia include confusion, 

seizures, comaand cerebral infarction. Recently, it hasbeen shown to be an important 

factor for myocardial ischemia. Loss of warning of hypoglycaemiais common 

among insulin treated patients and can be a serious hazard especially for drivers 

and those in dangerous occupations. Very tight control lowers the blood glucose 

concentration needed to trigger hypoglycaemic symptoms; increase in the 

frequency of hypoglycaemic episodes reduces the warning symptoms experienced 

by patients. Beta-blockers can also blunt hypoglycaemia awareness (and delay 

recovery). Diabetics involved in tasks/sports involving physical exertion (viz. 

swimming driving etc.) should be particularly careful toward hypoglycemia. 

Diabetic ketoacidosis is a potentially lethal condition caused by an absolute or 

relative lack of insulin; it commonly occurs when adjustments to insulin dosage 

fail to compensate for increases in insulin requirements, for example during severe 

infection or major inter-current illness. Diabetic ketoacidos is occurs mostly 

inpatients with T1DM. It also occurs in patients with T2DM who have a temporary 

need for insulin. Diabetic ketoacidosis is characterized by hyperglycemia, 

hyperketonaemia and acidaemia with dehydration and electrolyte disturbances. It is 

essential that soluble insulin (and intravenous fluids) is readily available for its 

treatment. 

Infections are more likely to develop in patients with poorly controlled diabetes 

mellitus. These should be treated promptly and effectively to avoid diabetic 

ketoacidosis. 

Surgery: Particular attention should be paid to insulin requirements when a 

patient with diabetes undergoes surgery that is likely to need an intravenous 



 

 

  

infusion of insulinforlongerthan12h.Solubleinsulinshouldbegiven in intravenous 

infusion of glucose and potassium chloride (provided the patient is not 

hyperkalaemic), and adjusted to provide a blood–glucose concentration of 

between 7 and 12 mmol/litre. The duration of action of intravenous insulin is only a 

few minutes therefore; the infusion must not be stopped unless the patient becomes 

frankly hypoglycaemic. For non-insulin dependent diabetics, insulin treatment is 

almost always required during surgery (oral hypoglycaemic drugs having been 

omitted). 

Insulin is currently available in the form of vialsand prefilled syringes. Insulin must 

be given by injection because gastrointestinal enzymes inactivate it. Generally, 

insulin is given by subcutaneous injection into the upper abdomen, thighs, arms etc. 

There may be increased absorption from a limb, if the limb is used in strenuous 

exercise following the injection. It is essential to use only syringes calibrated for the 

particular concentration of insulin administered. 

Acarbose 

 Schedule G 

Indications; As an adjunct to diet to improve glycemic control in patients with type 

2 diabetes mellitus. 

Dosage form; Tablets 25mg, 50 mg, 100 mg. 

Dose; Adult- Initial 50mg three times a day orally prior to meal. Increase to 100-

200 mg 3times/day based on response. 

Contraindications;Intestinal diseases such as Inflammatory bowel disease, with or 

pre-disposed to intestinal obstruction, that affect digestion or absorption and 

increased gas formation such as hernias. 

Precautions; Reduce dose or withdraw therapy if transaminases elevations persist. 

Adverse effects; Flatulence, abdominal distension, diarrhoea and pain, nausea, 

vomiting. Elevation of serum hepatic transaminases. 

 

 



 

 

  

Glibenclamide* 

Schedule G 

Indications; Type 2 diabetes mellitus. 

Dosage form; Tablets- 1.25, 2.5 and 2.5 mg. 

Dose; Oral: Adult—initially5mgoncedailywithorimmediatelyafter breakfast; 

max.15 mg daily. Elderly — 2.5 mg, but it should preferably be avoided, adjusted 

according to response (max. 15 mg daily). 

Contraindications; Ketoacidosis; porphyria; lactation (Appendix10b). 

Precautions; Renal impairment; hepatic impairment (Appendix 10a); elderly; 

substitute insulin during severe infection, trauma, surgery (see notes above); 

interactions (Appendices 9b, 9c); diabetic coma; pregnancy (Appendix 10c). 

Adverse effects; Mild and infrequent, including gastrointestinal disturbances 

and headache; liver disorders; hypersensitivity reactions usually in first 6 to 8 

weeks; rarely; erythema multiforme, exfoliativedermatitis, fever and jaundice; 

hypoglycaemia, particularly in the elderly; rarely, blood disorders including 

leukopenia, thrombocytopenia, agranulocytosis, pancytopenia, 

haemolyticanaemia, and aplastic anaemia; cholestaticjaundice. 

Gliclazide 

Schedule H 

Indications; Type 2 diabetes mellitus.  

Dosage form(s); Tablets- 20, 30, 40, 80 and 160 mg; Modified Release Tablets-30 

and 60 mg; Capsules- 30, 40, 60 and 80 mg. 

Dose; 40 to 320 mg daily, doses >160 mg daily may be given in 2 divided doses. 

Contraindications; Type I diabetes mellitus, severe renal and hepatic impairment, 

diabetic ketoacidosis, pregnancy (Appendix 11c), lactation. 

Precautions; Monitor blood glucose concentration, increased risk of hypoglycaemia 

in elderly; debilitated patients; renal and hepatic impairment, metabolic stressful 

situations; interactions (Appendix 10c). 

Adverse effects; Cutaneous reactions; blood dyscrasias, gastrointestinal 



 

 

  

disturbances; cholestatic jaundice. 

Glimepiride 

Schedule H 

Indications; Type 2 diabetes mellitus. 

Dosage form(s); Tablets-1, 2, 3 and 4 mg. 

Dose; Adult — 1 to 2 mg daily. Max. 8 mg daily. 

Contraindications; Hypersensitivity; pregnancy (Appendix 10c); diabetic 

ketoacidosis. 

Precautions; Elderly; hepatic and renal impairment; interactions (Appendices 9b, 

9c); monitor blood-glucose concentration; lactation. 

Adverse effects; Hypoglycaemia; weight gain. 

 

Glipizide 

Dosage form; Tablets — 2.5, 5, 7.5 and 10 mg. 

Dose; 2.5 to 20mg once or twice daily. Max. 40mg daily. 

Contraindications; Hypersensitivity; type I diabetes mellitus, ketoacidosis with or 

without coma; severe hepatic or renal insufficiency; pregnancy (Appendix10c), 

lactation. 

Precautions; Stress; fever; trauma; infection or surgery; elderly; thyroid 

impairment; monitor blood glucose concentration. 

Adverse effects; Hypoglycemia, nausea, diarrhoea, allergic skin reactions, 

thrombocytopenia, leucopenia, agranulocytosis, jaundice, hemolytic anaemia. 

Glucagon* 

Schedule H 

Indications; Severe hypoglycaemia and radiological examination of gastrointestinal 

tract. 

Dosage form(s); Injection (powder for reconstitution) 1 mg vial with pre-filled 

syringe containing water for injection. 

Dose; Parenteral Severe hypoglycaemia: Adult and child — over 8 years (or body 



 

 

  

weight over 25 kg): 1 mg by s.c, i.m. or i.v. route. Child — under 8 years (or body 

weight under 25  kg): 500 µg, if no response within 10 minutes i.v. glucose must be 

given. As diagnostic aidingastrointestinal examination: Adult — 1 to 2 mg by i.m. 

or 0.2 to 2 mg by i.v. injection. Diagnosis of pheochromocytoma: 1 mg i.v. 

Contraindications; Pheochromocytoma; hypersensitivity. 

Precautions; Patients with insulinoma, glucagonoma, monitor prothrombintime, 

starvation and adrenal insufficiency, ineffective in chronic hypoglycaemia, 

alcohol-induced hypoglycaemia, pregnancy (Appendix 10c), lactation, interactions 

(Appendices 9b, 9c). 

Adverse effects; Hypokalemia; nausea, vomiting, abdominal pain; rarely, 

hypersensitivity. 

Insulin* 

Schedule H, G 

Indications; Diabetes mellitus; diabetic emergencies and at surgery; diabetic 

ketoacidosis or coma. 

Dosage form(s); Injections (multi-dose vials/ prefilled syringes/cartridges) 40 and 

100IU/ml. 

Dose; Subcutaneous, intramuscular, intravenous injection or intravenous 

infusion. Diabetes mellitus;Adult and Child—according to individual’s 

requirement. 

Precautions; See notes above; reduce dose in renal impairment (Appendix 10d), 

lactations (Appendix 10b); interactions (Appendices 10a, 10b, 10c); pregnancy 

(Appendix 10c). 

Adverse effects; Hypoglycaemia in overdose; localized, and rarely, generalized 

allergic reactions; lipodystrophy at injection site. 

Intermediate Acting Insulin*  

Insulin Zinc 

Schedule G 

Indications; Diabetes mellitus. 

Dosage form(s); Injection-40 and 80 IU/ml.



 

 

  

Dose; Subcutaneous injection: Adult and Child — Diabetes mellitus: according 

to individuals requirement. 

Precautions; See notes above; reduce dose in renal impairment (Appendix 10d); 

lactation (Appendix 10b). 

Adverse effects; Hypoglycaemia in overdose; localized, and rarely, generalized 

allergic reactions; lipodystrophy at injection site. 

Isophane Insulin 

Schedule G 

Indications; Diabetes mellitus. 

Dosage form; Injection 40 and 80IU/ml.  

Dose; Subcutaneous injection:Adult and Child — Diabetes mellitus: according to 

individual’s requirement. 

Precautions; See notes above; reduce dose in renal impairment (Appendix 10d); 

lactation (Appendix 10b). 

Adverse effects; Hypoglycaemia in overdose; localized and rarely, generalized 

allergic reactions; lipodystrophy at injection site. 

Insulin Lispro 

Schedule H 

Indications; For the treatment of type 1 or 2 diabetes mellitus 

Dosage form; Injection- 40 IU/ ml, 100 IU/ ml 

Dose; Adult — Dose should be individualized and adjusted based on patient’s 

glycemic response. Administer immediately before or after a meal. 

Contraindications; Hypoglycaemia 

Precautions; Renal (Appendix 10d) or hepatic impairment (Appendix 10a); 

pregnancy (Appendix 10c), lactation (Appendix 10b). 

Adverse effects; Hypoglycaemia, hypersensitivity reactions, lypodystrophy etc. 

 

 



 

 

  

Insulin Aspart 

 Schedule H 

Indications; For treatment of type 1 and 2 diabetes mellitus. 

Dosage form(s); Pre-filled pen injection-100IU/ml 

Dose; By subcutaneous injection, adult and child over   2 years, administer 

immediately before meals or when necessary shortly after meals according to 

requirements. By subcutaneous infusion or intravenous injection, or intravenous 

infusion, adult and child over 2 years according to requirement. 

Contraindications; Hypoglycaemia 

Precautions; Hepatic (Appendix 10a) or renal impairment (Appendix 10d), 

pregnancy (Appendix 10c), lactation (Appendix 10b). 

Adverse effects; Hypoglycemia, Local reactions, allergy, edema etc. 

Insulin Glargine 

Schedule H 

Indications; For treatment of type 1 and 2 diabetes mellitus. 

Dosage forms; Injection-100 IU/ml. Pre-Filled Pen Injection-100 IU in 3 ml. 

Dose; By subcutaneous injection, adult and child over   6 years, according to 

requirements. 

Contraindications; Hypoglycemia 

Precautions; Hepatic (Appendix 10a) or renal impairment (Appendix 10d), 

pregnancy (Appendix 10c), lactation (Appendix 10b). 

Adverse effects; Lower risk of Hypoglycemia, local reactions like lypodystrophy, 

hypersensitivity, pain at the site of injection etc. 

Insulin Glulisine 

Indications; In Type 1 and Type 2 diabetes mellitus 

Dosage form; Injection-100 IU/ml 

Dose; By subcutaneous injection, adult and child over   6 years, immediately before 

meals or when necessary shortly after meals, according to requirement. By 

subcutaneous infusion or intravenous infusion adult and child over 6 years, 



 

 

  

according to requirement. 

Contraindications;Hypersensitivity 

Precautions; Renal or hepatic impairment (Appendix 10a and 10d). 

Adverse effects; Hypoglycemia, weight gain, lipodystrophy, allergic reactions 

Linagliptin 

Indications;Type 2 diabetes mellitus 

Dosage form; Tablets-5mg 

Dose; 5mg once dailyorally 

Contraindications; Hypersenstivity. 

Adverse effects; Hypoglycaemia (low risk), headache, nasopharyngitis, cough, skin 

and subcutaneous tissue related disorders. 

Liraglutide 

Indications; As an adjunct to diet and exercise in management of type 2 diabetes 

mellitus. 

Dosage form; Pre-Filled Pen Injection- 6mg/ml 

Dose; 1.2-1.8 mg once daily subcutaneously, irrespective of meals. Maximum daily 

dose: 1.8mg Dose to be titrated as per response. 

Contraindications; In patients with a personal or family history of medullary 

thyroid carcinoma and in patients with multiple endocrine neoplasia syndrome2. 

Precautions; In patients with renal failure, hepatic impairment (Appendix 10a) and 

history of pancreatitis. 

Adverse effects; Nausea, vomiting, diarrhoea, weight gain, pancreatitis, bladder 

pain, low incidence of hypoglycaemia, formation of anti-liraglutide antibodies, 

acute tubular necrosis have been recently reported. Severe allergic reactions may 

occur. 

 

 

 



 

 

  

Metformin* 

Indications; Diabetes mellitus. 

Schedule H 

Dosage form; Tablets-250, 500, 850 mg, 1g plain; 500mg, 1g SR. 

Dose; Oral: Adult— Diabetes mellitus: initially 500 mg with breakfast 

foratleast1week,then 500 mg with breakfast and evening meal for at 

least1week,then500mgwithbreakfast,lunch and evening meal or 850 mg every 12 h 

with or after food (max. 2g daily in divided doses). 

Contraindications; Renal impairment (with drawifrenal impairment suspected; 

Appendix 10d); withdraw if tissue hypoxialikely (forexamplesepsis, 

respiratoryfailure, recent myocardial infarction, hepatic impairment), use of iodine- 

containing X-ray contrast media (do not restart metformin until renal function 

returns to normal) and use of general anaesthesia (suspend metformin 2 days 

beforehand and restart when renal function returns to normal); alcohol dependence; 

pregnancy (Appendix 10c); anaemia;ketosis. 

Precautions; Measure serum creatinine before treatment and once or twice annually 

during treatment; substitute insulin during severe infection; trauma, surgery (see 

notes above and contraindications); lactation (Appendix 10b); interactions 

(Appendices 9a, 9b, 9c); hepatic or renal disease(Appendix10aand 

10d);heartdisease. 

Adverse effects; Anorexia, nausea and vomiting, diarrhea (usually transient), 

abdominal pain, metallic taste; lactic acidosis most likely in patients with renal 

impairment (discontinue); decreased vitamin B12 absorption. 

Miglitol 

Indications;As an adjunct to diet to improve glycemic control in patients with type 

2 diabetes mellitus. 

Dosage form; Tablets- 25mg, 50 mg, 100mg. 

Dose; Initial dose: 25 mg orally 3 times a day prior to each meal. The dose may be 

slowly titrated upward to a maximum of 100 mg prior to each meal. 

Contraindications;GI motility disorders, inflammatory bowel disease, intestinal 

obstruction, renal impairment.



 

 

  

Precautions; Hypoglycemia, if occurs never give sucrose, only glucose is given. 

Adverse effects; Dose dependent flatulence, diarrhoea and abdominal pain which 

are reversible on drug discontinuation or dose adjustment. Pneumatosis 

cystoidesintestinalis, a rare adverse effect is reported recently. 

Nateglinide 

 ScheduleH 

Indications; Management of type 2 diabetes mellitus either as monotherapy or in 

combination with other antidiabetics. 

Dosage form(s); Tablets- 60mg, 120mg 

Dose; Adult — 60-120mg  three times  daily within 30 minute prior to meal, up to 

180mg three times daily if needed. Dose titration not required as compared to other 

insulin secretagogues. 

Contraindications; Concomitant use with Gemfibrozil, diabetic ketoacidosis, type 

1 diabetes mellitus, hypersensitivity, lactation. 

Precautions; CYP3A4InhibitorsandCYP2C8Inhibitors, Myocardial infarction, coma, 

trauma during surgery, elderly, malnourished and debilitated patients, hepatic or 

severe renal impairment, pregnancy. 

Adverse effects; Well tolerated, lowest incidence of hypoglycemia amongst all 

insulin secretagogues. 

Pioglitazone 

ScheduleHIndications; Type 2 diabetes mellitus  

Dosage form; Tablets- 15and30mg.  

Dose; Oral: Type 2 diabetes mellitus;Adult— 15 to 30 mg once daily. Max.45mg 

per day. 

Contraindications; Hypersensitivity, type 1 diabetes, diabetic ketoacidosis, 

symptomatic or history of heart failure, children, lactation. 

Precautions; Oedema, congestive heart failure, hepatic dysfunction, anaemia, 

concomitant oral contraceptives and hormone replacement therapy, pregnancy 

(Appendix 10c), interactions (Appendix 9c).



 

 

  

Adverse effects; Oedema, headache, upper respiratory tract infection, GI 

disturbances, nausea, shortness of breath, weight gain, blurred vision, dizziness, 

arthralgia, impotence, increased risk of fractures, bladder cancer. 

Premix insulin 30:70* 

Schedule H 

Indications; Treatment of diabetes mellitus requiring insulin. It can be combined 

with insulin sensitizers, secretagogues and oral antidiabetics. 

Dosage forms; Injection- 30% premixed biphasic Insulin 40 IU/ml Injectables pen 

devices also available. 

Dose; Administer subcutaneously 10 units before breakfast or dinner. The dose 

should be titrated as per requirement. 

Contraindications; Hypersensitivity 

Precautions; Patients showing allergic reactions, pregnancy, lactation. 

Adverse effects; Moderate hypoglycemia, pallor, sweating, palpitations, anxiety 

and alterations in behavior and impaired mental or intellectual ability. Generalized 

hypersensitivity may produce urticaria, angioedema and very rare anaphylactic 

reactions. Other adverse effects associated with use of regular plain insulin.. 

Repaglinide 

ScheduleH 

Indications; Management of type 2 diabetes mellitus either as monotherapy or in 

combination with other antidiabetics. 

Dosage form; Tablets 0.25mg, 1mg, 2mg 

Dose; Oral: Adult- 0.25mg-4mg three times daily within 30 minute prior to meal. 

Dose need to be titrated, maximum daily dose 16mg. 

Contraindications; Concomitant use with Gemfibrozil, diabetic ketoacidosis, 

severe hepatic impairment, hypersensitivity, lactation. 

Precautions; Co-administration with CYP3A4 Inhibitors and CYP2C8 Inhibitors, 

myocardial infarction, coma, trauma during surgery, elderly, malnourished and 

debilitated patients. Hepatic (Appendix 10a) or severerenal impairment (Appendix 

10d), Pregnancy (Appendix 10c).



 

 

  

Adverse effects; Hypoglycaemia, nausea, diarrhoea, constipation, vomiting, 

dyspepsia, arthralgia, pruritus, urticaria. 

Drug interactions; Montelukast 

Sitagliptin 

Indications; Type 2 diabetes mellitus  

Dosage form; Tablets- 25mg, 50mg, 100mg  

Dose; Adult — 100 mg once daily. 

Contraindications; Renal insufficiency, type 1 diabetes, diabetic ketoacidosis, 

hypersensitivity, lactation. 

Precautions; Discontinue treatment if signs of hypersensitivity. when used with 

sulphonylureasand/or other antidiabetic medications; monitor blood glucose 

regularly. In renal impairment; dose adjustment may be needed. 

Adverse effects — Headache, diarrhoea, upper respiratory tract infection, elevation 

of hepatic enzyme, nasopharyngitis, angioedema, dermatitis, low incidence of 

hypoglycaemia. 

Saxagliptin 

Indications; As anadjunct to diet and exercise to improve glycemic control in adults 

with type 2 diabetes mellitus. 

Dosage form; Tablets- 2.5mg, 5mg. 

Dose; Adult — 2.5mg or 5mg orally once daily. 

Contraindications; Contraindicated in patients with type 1 diabetes mellitus, severe 

hepatic or renal impairment, diabetic ketoacidosis. 

Precautions; Pancreatitis &serious hypersensitivity reactions, moderate renal & 

hepatic impairment (Appendix 10a and 10d), avoid in pregnancy. 

Adverse effects;Headache, diarrhoea, upper respiratory tract infection, 

nasopharyngitis, angioedema, dermatitis, hypoglycaemia. 

Vildagliptin 

Indications; Type 2 diabetes mellitus 

Dosage form; Tablets- 50mg, 100mg 

Dose; 50 mg twice daily in combination with metformin and 50 mg once daily in 



 

 

  

combination with a sulphonylurea. 

Contraindications; Hepatic impairment 

Precautions; Inpatients with hepatic dysfunction, elderly and in patients receiving 

ACE inhibitors. Moderate or severe renal impairment or in patients with end-stage 

renal disease who require haemodialysis will need dose modification and stoppage. 

Adverse effects; Hypoglycaemia (low risk), gastrointestinal adverse effects, 

headache, dizziness, back pain, nasopharyngitis, bronchitis, backpain, extremitypain. 

Hepatic dysfunction israre. 

Voglibose 

Indications; As an adjunct to diet to improve glycemic control in patients with type 

2 diabetes mellitus. 

Dosage form(s); Tablets- 0.2mg, 0.3mg. 

Dose; Oral: Adult- 200-300mcg three times a day prior to each meal. 

Contraindications; Pregnancy, lactation, gastrointestinal diseases such as 

inflammatory bowel disease/GI obstruction or patients predisposed to it. 

Precautions; Severe hepaticorrenal impairment. Monitor LFT in elderly and 

children. 

Adverse effects — Flatulence, abdominal distension, weight loss, raised hepatic 

enzymes, gas cysts (Pneumatosis cystoides intestinalis) a rare adverse effect 

reported. 

Ovulation Inducers and Progestogens 

Drugs for Ovulation Induction 

The anti-estrogen, clomifene is used in the treatment of female infertility due to 

disturbances in ovulation. It induces gonadotropin release by occupying estrogen 

receptors in the hypothalamus, there by interfering with feedback mechanisms. 

Patients should be carefully counselled and should be fully aware of the potential 

adverse effects, including a risk of multiple pregnancy (rarely, more than twins), of 

this treatment. Most patients who are going to respond will do so to the first course; 

3 courses should be adequate; long-term cyclical therapy (more than 6 cycles) is 

not recommended as it may increase risk of ovarian cancer. 



 

 

  

Clomifene* 

Schedule  H
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Indications;Anovulatory infertility.  

Dosage form(s); Tablets- 25,50and100mg.  

Dose —Oral: Adult — Anovulatory infertility; 50 mg daily for 5 days, starting 

within 5 days of onset of menstruation, preferably on the second day, or at any time 

if cycles have ceased; a second course of 100 mg daily for 5 days may be given in 

the absence of ovulation. 

Contraindications; Hepatic impairment (Appendix 10a); ovarian cysts; hormone 

dependent tumours or uterine bleeding of undetermined cause; pregnancy 

(exclude before treatment, Appendix 10c); hyper prolactinaemia; depression. 

Precautions; Severe hepatic or renal impairment. Monitor LFT in elderly and 

children. 

Adverse effects; Flatulence, abdominal distension, weight loss, raised hepatic 

enzymes, gas cysts (Pneumatosis cystoides intestinalis) a rare adverse effect 

reported. 

Dinoprostone 

Schedule- H 

Indication (s); Induction of labour; For the initiation & or continuation of envical 

ripening in patients at or near term in whom there is a medical or obsterical indication 

for the induction of labour. 

Dosage forms; Tablet-0.5 mg, Vaginal Pessary-(10 mg dinoprostone in 236 mg 

hydrogel polymer). 

Dose; Cervical ripening and induction of labour at term: By Vagina: Adult- 1 pessary, 

insert pessary (in retrieval device) high into posterior fornix and remove when cervical 

ripening adequate; if oxytocin necessary, remove 30 minutes before oxytocin infusion; 

remove if cervical ripening inadequate after 24 hours (does not to be repeated) Induction 

of labour; As vaginal tab- 3 mg inserted high into the posterior fornix, followed by a 
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further 3 mg after 6-8 hr, if necessary. Max: 6 mg per course. 

Contraindications; Acute or history of pelvic inflammatory disease, vaginal infections 

or cervicitis, placenta praevia or unexplained vaginal bleeding, history of major uterine 

surgery or caesarean section, cephalopelvic disproportion, foetal malpresentation, foetal 

distress, grand multiparae, history of traumatic delivery, ruptured membranes. Active 

cardiac, pulmonary, renal or hepatic disease. 

Precautions; Compromised uteri, asthma, glaucoma, raised intraocular pressure, HTN 

or CV disease, epilepsy, gestational diabetes, hypothyroidism, compromised cardiac, 

hepatic, or renal function.  

Adverse effects; disseminated intravascular coagulation (DIC). Hypertension, 

diarrhoea, nausea, vomiting, asthma, bronchospasm, uterine hypertonus, uterine rupture, 

abruption placenta, pulmonary amniotic fluid embolism, rapid cervical dilatation, 

vaginal warmth, irritation, and pain, back pain, rash, an aphylactoid reactions including 

shock, Cardiac arrest. 

26.4.2 Progestogens 

Progesterone is a hormone secreted by the corpus luteum whose actions include 

induction of secretory changes in the endometrium, relaxation of uterine smooth 

muscle and production of changes in the vaginal epithelium. Progesterone is 

relatively inactive following oral administration and produces local reactions at 

site of injection. This has led to the development of synthetic progestogens 

including levonorgestrel, norethisterone and medroxy progesterone. Where 

endometriosis requires drug treatment, it may respond to synthetic progestogens on 

a continuous basis. They may also be used for the treatment of severe 

dysmenorrhoea. In postmenopausal women receiving long-term estrogen therapy 

for hormone replacement, a progestogen needs to be added for women with an 

intact uterus to prevent hyperplasia of the endometrium. Progestogens are also 

used in combined oral contraceptives and progestogen only contraceptives.
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Medroxyprogesterone* (Refer Page No. …) 

Norethisterone* (Refer Page No. …) 

ScheduleH 

Indications; Endometriosis; menorrhagia; severe dysmenorrhoea; contraception; 

premenstrual tension. 

Dosage forms; Tablet- 5mg; Injection- 1ml ampoule (200mg/ml). 

Dose; Oral: Adult—Endometriosis; 10 mg daily starting on fifth day of cycle 

(increased if spotting occurs to 20 to 25 mg daily, reduce once bleeding has 

stopped). Menorrhagia; 5 mg three times daily for 10 days to stop bleeding; to 

prevent bleeding 5 mg twice daily from day 19 to 26 of cycle. Dysmenorrhoea; 

5mg, 2 to 3 times daily from day 5 to 24 for 3 to 4 cycles. 

Contraindications; Pregnancy (Appendix 10c); undiagnosed vaginal bleeding; 

hepatic impairment or active liver disease (Appendix 10a); severe arterialdisease; 

breast or genital tract cancer; porphyria; history in pregnancy of idiopathic 

jaundice, severepruritus. 

Precautions; Epilepsy; migraine; diabetes mellitus; hypertension; cardiac or renal 

disease and those susceptible to thromboembolism; depression; lactation (Appendix 

10b). 

Adverse effects; Acne, urticaria; fluid retention; weight increase, gastrointestinal 

disturbances; changes in libido, breast discomfort, premenstrual symptoms, 

irregular menstrual cycles; depression; insomnia, somnolence; headache; 

dizziness; alopecia; hirsutism; anaphylactoid- likereactions; exacerbation of epilepsy 

and migraine; rarely, jaundice. 



 

 

‘  

Oxytocics and Antioxytocics 

Drug may be used to modify uterine contractions. These include oxytocic drugs 

used to stimulate uterine 

contractions both in induction of labour and to control postpartum haemorrhage and 

2-adrenoceptor agonists used to relax the uterus and prevent premature labour. 

Postpartum Haemorrhage 

Ergometrine and oxytocin differ in their actions on the uterus. In moderate doses 

oxytocin produces slow generalized contractions with full relaxation in between; 

ergometrine produces faster contractions superimposed on a tonic contraction. High 

doses of both substances produce sustained tonic contractions. 

Oxytocin is now recommended for routine use in postpartum and 

postabortionhaemorrhage since it is more stable than ergometrine. However, 

ergometrine may be used ifoxytocin is not available or inemergency situations. 

Premature Labour 

Tocolyticsrelax the uterus and are used to prevent premature labour in 

uncomplicated cases between 24 and 33weeks of 

gestation.Itsmainpurposeistopermitadelay in delivery of at least 48 h. The greatest 

benefit is obtained by using this delay to administer corticosteroid therapy or to 

implement other measures known to improve perinatal health. Prolonged therapy 

should be avoided since the risk to the mother increases after 48 h and the response 

of the myometrium isreduced. 
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26.5.1 Oxytocics  

Ergometrine 

ScheduleH 

Indications; Prevention and treatment of postpartum and post-abortion 

haemorrhage in emergency situations and where oxytocin not available. 

Dosage forms; Tablets- 0.125, 0.25 and 0.5 mg;Injection-5 ml ampoule (0.2 

mg/ml). 

Dose; Oral: Adult and child — Secondary postpartum haemorrhage; 400 µg 3 

times daily for 3 days. Intramuscular injection: Adult and child—Prevention and 

treatment of postpartum haemorrhage: when oxytocin is not available, 200 µg when 

the anterior shoulder is delivered or immediately after birth. 

Slow intravenous injection: Adult and child — Excessive uterine bleeding; 250 to 

500 µg when the anterior shoulder is delivered or immediately after birth. 

Contraindications; Induction of labour, first and second stages of labour; vascular 

disease, severe cardiac disease especially angina pectoris; severe hypertension; 

hepatic impairment (Appendix 10a) and renal impairment; sepsis; eclampsia. 

Precautions;Cardiac disease, hypertension; multiple pregnancy (Appendix 10c); 

porphyria. 

Adverse effects; Nausea, vomiting; headache; dizziness; tinnitus, abdominal 

pain; chest pain; palpitations; dyspnoea; bradycardia, transient hypertension, 

vasoconstriction; stroke, myocardial infarction and pulmonary oedema 

alsoreported. 

 

 



 

 

‘  

Ethacridine Lactate 

Schedule H 

Indications; As abortifacient for termination of second trimester pregnancy 

Dosage form; Injection: 1mg/ml 

Dose; Total 150ml to be injected extra-amniotically using a Foley catheter, then 

clamped at its lower end and left in place for 24hrs unless expelled earlier. 

Contraindications; Hypersensitivity, pregnancy, breast feeding. 

Precautions; Should be used with caution in pregnant females, interactions 

(Appendix 10c) 

Adverse effects; Hypersensitivity, abdominal cramps, nausea and vomiting, 

headache etc. 

Methylergometrine* 

Schedule H 

Indications; To control and prevent postpartum haemorrhage, to prevent uterine 

atony after cesarean section; to ensure normal involution, 

Dosage forms; Tablets — 0.125 mg. Injection — 0.2 mg/ml. 

Dose; Parenteral: 0.2-0.3mg i.m/i.v. (i.v. use only for emergency and NOT to be 

used routinely) 

Oral: 0.125 mg three times a day for seven days during puerperal period. 

Contraindications; Pregnancy, threatened spontaneous abortion, hypertension, 

heart disease, sensitivity to ergot preparations. 

Precautions; Renal or hepatic disease, lactation, sepsis, during the first stage of 

labor, interactions (Appendix 10c) 

Adverse effects; Nausea, vomiting, headache, leg weakness, muscle pain, numbness 
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and tingling of fingers and toes, seizures, diarrhea, dyspnea, diaphoresis. 

light 

Mifepristone* 

Schedule H 

Indications; Termination of early pregnancy, postcoitalcontraceptive, induction 

oflaborattheendofthirdtrimester, induction of labor after fetal death, cervical 

ripening, Cushing’s syndrome, treatment of endometriosis, breast cancer. 

Dosage form; Tablets — 200 mg. 

Dose; Oral:Termination of pregnancy; 600 mg as a single dose followed 2 days later 

by 400 µg of misoprostol as a single dose. Postcoital contraception; 600 mg as a 

single dose within 72 hrs of unprotected intercourse. 

Contraindications; Women with adrenal impairment, severe asthma, those 

receiving long-term glucocorticoid therapy, pregnancy and lactation. 

Precautions; Women with anaemia, those being treated with anticoagulants, 

interactions (Appendix 9c) 

Adverse effects; Nausea, vomiting, diarrhoea, vaginal bleeding, abdominal pain, 

uterine cramps. 

Drug Interactions; Acetylsalicylic acid, Ibuprofen: avoid concomitant use 

Anticoagulants: Avoid concomitant use (Increased risk of bleeding after abortion) 

Misoprostol* 

Schedule H 

Indications; Therapeutic abortion, prevention of mucosal injury caused by NSAIDs, 

gastro duodenal ulcers. 

Dosage form; Tablets- 100 µg, 200 µg.
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Dose; Oral: Therapeutic abortion; 400 µg 2 days after mifepristone 600 mg single 

dose. Prevention of NSAID-induced gastric or duodenal ulcers; 100-200µg. four 

times daily with meals upto 4 to 8 weeks. 

Contraindications;Hypersensitivity, pregnancy, inflammatory bowel disease. 

Precautions; Use adequate contraception in women of child bearing age, lactation, 

interactions (Appendix 9c). 

Adverse effects; Diarrhoea, abdominal pain, headache, chest pain, anaemia, 

anaphylaxis. 

 

Oxytocin* 

 

Schedule H 

 

Indications; Routine prevention and treatment of postpartum and post-abortion 

haemorrhage; induction of labour. 

Dosage form; Injection-2 IU/2 ml and 5 IU/ml. 

Dose; Intravenous infusion: Adult and child—Induction of labour; initially 

0.001to 0.002 units/min increased in 0.001 to 0.002 units/min increments at 

intervals of 30 min until a max. of 3 to 4 contractions occur every 10 min; max. 

recommended rate 0.02 units/min. Slow intravenous injection:Adult and child— 

Prevention of postpartum haemorrhage; 5 units when the anterior shoulder is 

delivered or immediately after birth. Treatment of postpartum haemorrhage; 5 to 10 

units. Intramuscular injection:Adult and child—Prevention of postpartum 

haemorrhage;10 units when the anterior shoulder is delivered or immediately 

after birth. 10 units, followed in severe cases by slow intravenous infusion, a total of 

40 units should be infused at a rate of 0.02 to 0.04 units/min; this should be started 



 

 

‘  

after the placenta is delivered. 

Note: The dose shown above is suitable for use in hospital where equipment to 

control the infusion rate is available; alternative recommendations may be suitable 

for other settings. Careful monitoring of fetal heart rate and uterine motility 

essential for dose titration (never give intravenous bolus injection during labour); 

discontinue immediately in uterine hyperactivity or fetal distress. 

Contraindications; Hypertonic uterine contractions, mechanical obstruction to 

delivery, fetal distress; any condition where spontaneous labour or vaginal delivery 

inadvisable; avoid prolonged administration in oxytocin- resistant uterine inertia, in 

severe pre-eclamptictoxaemia or in severe cardiovascular disease; uterine 

hyperactivity; major cephalopelvic disproportion, placental previa. 

Precautions — Induction or enhancement of labour in presence of borderline 

cephalopelvic disproportion (avoid if significant); mild to moderate 

pregnancy(Appendix10c)- associated hypertension or cardiac disease; age over 

35 years; history of low-uterine segment caesarean section; avoid tumultuous labour 

if fetal death or meconium-stained amniotic fluid (risk of amniotic fluid embolism); 

water intoxication and hyponatraemia(avoid large volume infusions and restrict 

fluid intake); caudal block anaesthesia (risk of severe hypertension due to 

enhanced vasopressor effect of sympathomimetics); interactions (Appendix 9a). 

Adverse effects—Uterine spasm, uterine hyperstimulation (usually with excessive 

doses-may cause fetal distress, asphyxia and death, or may lead to hypertonicity, 

tetanic contractions, soft- tissue damage or uterine rupture); water intoxication and 

hyponatraemia associated with high doses and large-volume infusions; nausea, 

vomiting, arrhythmias, rashes and anaphylactoid reactions also reported; 

hypotension; sinus bradycardia; hematoma; fetal asphyxia. 
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Mifepristone + Misoprostol 

Schedule H 

Indications — Medical termination of pregnancy of upto 49 days, cervical 

dilatation prior to surgical termination of pregnancy in the first trimester, 

therapeutic termination ofpregnancyformedicalreasons beyond thefirsttrimester, 

labor induction in case of fetal death inutero. 

Dosage form(s);Tablet Kit-mifopristone 200 mg, misoprostol 200 µg. 

Dose — Mifepristone 200 mg orally followed 1 to 3 days later by misoprostol 800 

µg vaginally. Patients should return for follow up visit after approximately 14 days 

after administration of mifepristone. 

Contraindications — Hypersensitivity to Mifepristone, Misoprostol or other 

prostaglandin; confirmed or suspected ectopic pregnancy (Appendix 10c); chronic 

adrenal failure; haemorrhagic disorders or concurrent anticoagulant therapy; 

inherited porphyria. 

Precautions — IUD in place; asthma, chronic obstructive pulmonary disease; 

alcoholism; prosthetic heart valve; infective endocarditis; interactions (Appendix 

9c), pregnancy (Appendix 10c). 

Adverse effects — Abdominal pain, diarrhoea, nausea, vomiting; fever, chills, 

uterine cramping; vaginal bleeding or spotting; Pelvic inflammatory disease. 

26.5.2 Antioxytocics (Tocolytics) Isoxsuprine 

ScheduleH 

Indications—Cerebralandperipheralvasculardisorder; threatened abortion and 

premature labour; night cramps; habitualabortion. 

Dosage form(s);Tablets- 10, 20 and 40 mg; Capsules- 40 mg; Injection-2 ml 
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ampoule (5 mg/ml). 

Dose; Oral 

Premature labour and threatened abortion: initially 20 mg 6 hourly after food, 

maintenance dose after improvement 10 mg thrice a day. 

Intravenous injection/infusion 

Premature labourand threatened abortion: 0.2 to 0.5mg/min, adjust according to 

response, monitor BP and heartrate. 

Contraindications; Anaemia; heart disease, arterial hemorrhage; postpartum; 

premature detachment of placenta; hypersensitivity. 

Precautions; Blood disorders, bleeding episodes or allergies, pregnancy (Appendix 

11c), lactation. 

Adverse effect; Dizziness, nausea and vomiting; tachycardia, Irregular heartbeat, 

hypotension, chest pain; flushed skin, rashes. 

Terbutaline* (Refer Page No. …) 

Schedule H 

Indications;Bronchial spasm in bronchial asthma and chronic bronchitis; 

emphysema; premature labour; lymphoma. 

Dosageform(s);Tablets 2.5and5mg;Injection 1ml ampoule(0.5mg/ml), Nebulising 

Solution 10mg/ml, Metered Dose Inhaler (MDI) 250µg/puff. 

Dose; Oral 

Premature abortion: 2.5 to 5 mg thrice daily. Acute bronchospasm: Adult — 2.5 to 

5 mg thrice daily. 

Subcutaneous, intramuscular or intravenous injection 

Uncomplicated premature labour: Adult— 5 µg/min for 20min, increased every 20 
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min in steps of 2.5 µg/min until contractions have ceased continue for 1 h then 

decreased every 20 min in steps of 205 µg/min to lowest dose that maintain 

suppression, max. dose 20 µg/min. Severe bronchospasm: Adult — 250 to 500 µg, 

4 times daily. Child — >2 years: 10 µg/kg, max.300 µg. 

Inhalation: 

Acutebronchospasm: Adult/Child—MDI-250or500µg every 4-6 h, max. dose- 2000 

µg/24 h; As nebuliser: 5 to 10mginhaled2to4times.Child—Asnebuliser:2to5mg 

inhaled 2 to 4 times. 

Contraindications; Cardiac disease; antepartum haemorrhage; intrauterine 

infection; intrauterine fetal death; placenta praevia; abruptio placenta; threatened 

miscarriage; cord compression; and eclampsia or severe pre-eclampsia; 

thyrotoxicosis; toxaemia. 

Precautions; Suspected cardiovascular disease (such patients should be assessed 

by a cardiologist before initiating therapy), hypertension, mild to moderate 

pre-eclampsia, hyperthyroidism, and hypokalaemia (particular risk with 

potassium-depleting diuretics). It is important to monitor pulse rate (should not 

exceed 140 beats per min) and the patient’s fluid and electrolyte status (avoid over 

hydration-discontinue drug immediately and initiate diuretic therapy if pulmonary 

oedemaoccurs). It should also be used with caution in diabetes-monitor blood 

glucose (risk of hyperglycaemiaandketoacidosis, especially with intravenous 2 

agonist); pregnancy (Appendix 11c). 

Adverse effects; Nausea, vomiting; pulmonaryoedema; palpitation; tachycardia, 

arrhythmias, peripheral vasodilation; headache, tremor, hyperglycaemia, 

hypokalaemia, muscle cramps and tension and hypersensitivity reactions 

(includingangioedema,urticaria, rash, bronchospasm, hypotension, andcollapse). 
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Storage — TABLET Store protected from light and moisture. INJECTION 

Storeprotectedfromlightinasingle dosecontainer. 

26.6 Thyroid Hormones and AntithyroidDrugs 

Thyroid Drugs 

Thyroid agents are natural or synthetic agents containing levothyroxine (thyroxine) 

or liothyronine (tri- iodothyronine). The principal effect is to increase the metabolic 

rate. They also exert a cardiostimulatory effect which may be the result of a direct 

action on the heart. Thyroid hormones are used in hypothyroidism (myxoedema) 

and also in diffuse non-toxic goitre, Hashimoto thyroiditis (lymphadenoidgoitre) 

and thyroid carcinoma. Neonatal hypothyroidism requires prompt treatment for 

normaldevelopment. 

Levothyroxine Sodium (thyroxine Sodium) is the treatment of choice for maintenance 

therapy. It is almost completely absorbed from the gastrointestinal tract but the full 

effects are not seen for up to 1 to 3 weeks after beginning therapy; there is a slow 

response to dose change and effects may persist for several weeks after 

withdrawal. Dosage of levothyroxine in infants and children for congenital 

hypothyroidism and juvenile myxoedemashould be titrated according to clinical 

response, growth assessment and measurement of plasma thyroxineand thyroid-

stimulating hormone. 

Antithyroid Drugs 

Antithyroid drugs such as propylthiouraciland carbimazoleare used in the 

management of thyrotoxicosis. They are also used to prepare the patient for 

thyroidectomy. They are usually well tolerated, with mild leukopenia or rashes 

developing in a few percent of cases, usually during the first 6-8 weeks of therapy. 

During this time the blood count should be checked every  2 weeks or if 



 

 

‘  

asorethroator othersignsofinfectiondevelop. 

The drugs are generally given in a high dose in the first instance until the patient 

becomes euthyroid, the dose may then be gradually reduced to a maintenance dose 

which is continued for 12-18 months, followed by monitoring to identify relapse. 

There is a lag time of 2 weeks between the achievement of biochemical 

euthyroidismand clinical euthyroidism. Beta-blockers(usually propranolol) may be 

used as a short- term adjunct to antithyroid drugs to control symptoms but their use 

in heart failure associated with thyrotoxicosis is controversial. Treatment can be 

given, if necessary, in pregnancy but antithyroid drugs cross the placenta andin high 

doses may cause fetal goitreand hypothyroidism. The lowest dose that will control 

the hyperthyroid state should be used (requirements in Graves disease tend to fall 

during pregnancy). Propylthiouracil appears in breast milk but does not preclude 

lactation as long as neonatal development is closely monitored and the lowest 

effective dose isused. 

If surgery (partial thyroidectomy) is contemplated, it may be necessary to give 

iodine for 10 to 14 days in addition to antithyroid drugs to assist control and reduce 

vascularity of the thyroid. Iodine should not be used for long-term treatment since 

its antithyroidaction tends to diminish. In patients in whom drug therapy fails to 

achieve long-term remissions definitive treatment with surgery or (increasingly) 

radioactive iodine ispreferable. 

Carbimazole* 

ScheduleH 

Indications; Thyrotoxicosis; Grave’s disease. 

Dosage form(s);Tablets- 5 and 10 mg. 

Dose; Oral
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Initially 15 to 45 mg daily in 4 divided doses depending upon severity. Maintenance 

dose 25 to 50 mg for 1 year. 

Contraindications; Nodular goitre; subacute thyroiditis, postpartum painless 

thyroiditis. 

Precautions; Liverdisorders; pregnancy (Appendix 10c), lactation; neutropenia. 

Adverse effects ; Nausea, mild Gastrointestinal disturbances; headache; rashes and 

pruritus, arthralgia; rarely, myopathy, alopecia, bone marrow suppression (including 

pancytopenia and agranulocytosis); vasculitis; cholestatic jaundice, hepatic necrosis. 

 

Iodine* (Refer Page No. …)  

Indications; Hypothyroidism; sporotrichosis.  

Dosage form(s); Colloidal Iodine- 8 mg/5 ml.  

Dose;5 to 10 ml diluted in water 3 times a day. 

Contraindications;Lactation (Appendix 10b), tuberculosis, bronchitis, asthma, 

hyperkalaemia, acne vulgaris. 

Precautions; Pregnancy (Appendix 10c), children; not for long-term treatment; 

cardiac disease, interactions (Appendix 9c). 

Adverse effects; Hypersensitivity reactions including coryza like symptoms; 

headache; lacrimation; conjunctivitis, pain in salivary glands; laryngitis, bronchitis, 

rashes; on prolonged treatment depression, insomnia, impotence; goitre in infants of 

mothers taking iodides; eosinophilia, hypothyroidism, abdominal pain, arrhythmia. 

Levothyroxine*  Schedule H 

Indications; Hypothyroidism. 

Dosage form; Tablets-25, 50, 75 and 100 µg. 
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Dose; Oral: Hypothyroidism; Adult—Initially 50 to100µg daily (25 to 50 µg for 

those over 50 years) before breakfast, increased by 25 to 50 µg every 3 to 4 weeks 

until normal metabolism maintained (usual maintenance dose, 100 to 200 µg daily); 

where there is cardiac disease, initially 25µg daily or 50µg on alternate days, 

adjusted in steps of 25µg every 4 weeks. Congenital hypothyroidism and juvenile 

myxoedema:Child — Up to 1 month: initially 5 to 10 µg/kg daily. Over 1 month: 

initially 5 µg/kg daily, adjusted in steps of 25 µg every 2 to 4 weeks, until mild toxic 

symptoms appear, then reduce dose slightly. 

Contraindications; Thyrotoxicosis. 

Precautions; Cardiovascular disorders (myocardial insufficiency or ECG evidence 

of myocardial infarction); hypopituitarism or predisposition to adrenal insufficiency 

(must be corrected by corticosteroid prior to initial levothyroxine); elderly; long 

standing hypothyroidism, diabetes insipidus, diabetes mellitus (may need to increase 

dose of insulin or oral antidiabetic drug); pregnancy (Appendix 10c), lactation; 

interactions (Appendices 9c, 9d). 

Adverse effects; Anginal pain, arrhythmias, palpitations, tachycardia, skeletal 

muscle cramps; diarrhoea, vomiting; tremors; restlessness excitability, insomnia, 

headache, flushing, sweating; excessive loss of weight and muscular weakness; heat 

intolerance. 
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27. Immunologicals 

Active Immunity 

Active immunity may be induced by the administration of microorganisms or their 

products which act as antigens to induce antibodies to confer a protective immune 

response in the host. Vaccination may consist of (a) a live attenuated form of a virus 

or bacteria; (b) inactivated preparations of the virus or bacteria; or (c) extracts of or 

detoxified exotoxins. Live attenuated vaccines usually confer immunity with a 

single dose which is of long duration. Inactivated vaccines may require a series of 

injections in the first instance to produce an adequate antibody response and in 

most cases, require reinforcing (booster) doses. The duration of immunity varies 

from months to many years. Extracts of or detoxified exotoxins require a primary 

series of injections followed by reinforcingdoses. 

Passive Immunity 

Passive immunity is conferred by injecting preparations made from the 

plasmaofimmuneindividualswithadequate levels of antibody to the disease for which 

protection is sought. Treatment has to be given soon after exposure to be effective. 

This immunity lasts only a few weeks but passive immunisation can be 

repeatedwhere necessary. 

Sera and Immunoglobulins 

Antibodies of human origin are usually termed immunoglobulins. Material 

prepared from animals is called antiserum. Because of serum sickness and other 

allergic-typereactionsthatmayfollowinjectionsofantisera, this therapy has been 

replaced wherever possible by the use of immunoglobulins. Allimmunoglobulins 

andantiserashould comply with WHO requirements for blood and plasmaproducts. 

Contraindications and Precautions 

Anaphylaxis, although rare, can occur and epinephrine (adrenaline) must always be 
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immediately available during immunization. 

Immunoglobulins may interfere with the immune response 

tolivevirusvaccineswhichshouldnormallybegiveneither at least 3 weeks before or at 

least 3 months after the administration of theimmunoglobulin. 

Adverse Reactions 

Intramuscular injection: Local reactions including pain and tenderness may occur at 

the injection site. Hypersensitivity reactions may occur including, rarely, 

anaphylaxis. Intravenous injection: Systemic reactions including fever, 

chills, facial flushing, headache and nausea may occur, articularly following high 

rates of infusion. Hypersensitivity reactions may occur including, rarely, 

anaphylaxis. 

Anti-D Immunoglobulin (Human) 

Anti-D immunoglobulin is prepared from plasma with a high titre of anti-D 

antibody. It is available to prevent a rhesus-negative mother from forming 

antibodies to fetal rhesuspositive cells which may pass into the maternal circulation. 

The aim is to protect any subsequent child from the hazard of haemolyticdiseaseof 

the newborn. It should be administered following any potentially sensitizing 

episode (for example abortion, miscarriage, still-birth)immediately or within 

72hoftheepisodebutevenifalongerperiodhas elapsed it may still give protection and 

should be used. The dose of anti-D immunoglobulin given depends on the level of 

exposure to rhesus-positive blood. The injection  ofanti-D immunoglobulin is not 

effective once the mother has formed anti-D antibodies. It is also given following 

Rh0 (D) incompatibleblood. 

Antitetanus Immunoglobulin (Human): 

It is used for the management of tetanus-prone wounds in addition to wound toilet 
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and if appropriate antibacterial prophylaxis and adsorbed tetanus vaccine. 

Diphtheria Antitoxin: 

It is used for passive immunization in suspected cases of diphtheria without waiting 

for bacterial confirmation of the infection. A test dose should be given initially to 

exclude hypersensitivity. Diphtheria antitoxin is not used for prophylaxis of 

diphtheria because of the risk of hypersensitivity. 

Rabies Immunoglobulin (Human): 

It is used as part of the management of potential rabies following exposure of an 

unimmunized individual to an animal in or from a high-risk country. It should be 

administered as soon as possible after exposure without waiting forconfirmationthat 

theanimalisrabid.Thesiteofthe bite should be washed with soapy water and the rabies 

immunoglobulin should be infiltrated round the site of the bite and also given 

intramuscularly. In addition rabies vaccine should be administered at a differentsite. 

27.1 Immunoglobulins 

Anti-D Immunoglobulin (Human)* 

Indications; Prevention of formation of antibodies to rhesus-positive blood cells in 

rhesus-negative patients. 

Dosage form(s);Injections-150 µg/vial and 300 µg/vial. 

Dose; Intramuscular injection: 

Adult and Child — Following birth of a rhesus- positive infant in rhesus-negative 

mother: 250 µg immediately or within 72 h. 

Following any potentially sensitizing episode like amniocentesis, still birth, up 

to 20 weeks gestation: 250µg per episode, after 20 weeks: 500 µg immediately or 

within 72h.
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Following Rh0 (D) incompatible blood transfusion: 10 to20 µg/ml transfused 

rhesus-positive blood. 

Contraindications; See introductory notes; known hypersensitivity. 

Precautions; See introductory notes; caution in rhesus- positive patients for 

treatment of blood disorders; caution in rhesus-negative patients with anti-D 

antibodies in their serum; patients should be observed for 20 min after injection. 

Rubella vaccine may be administered in the postpartum periodatthesametimeasanti-

Dimmunoglobulininjection, but only using separate syringes and separate 

contralateral sites. If blood is transfused, the antibody response to the vaccine may 

be inhibited and a test for antibodies should be performed after 8 weeks and the 

subject revaccinated if necessary. 

Adverse effects; See introductory notes; local pain and tenderness, fever, headache; 

cutaneous reaction; tachycardia, hypotension. 

Storage; For liquid preparations: Store protected from light at temperature stated on 

the label. For freeze dried preparation: Store protected from light in a colourlessglass 

cotainer at a temperature not exceeding 30°C. 

Antitetanus Immunoglobulin (Human)* 

Indications; Passive immunisation against tetanus as part of the management of 

tetanus-prone wounds. 

Dosage form;Injections- 250, 500 and 1000 IU/vial. 

Dose; Intramuscular injection: 

AdultandChild—250units,increasedto500unitsifwound older than 12 h or there is 

risk of heavy contamination or if patient weighs more than 90 kg. Second dose of 

250 µg given after 3 to 4 weeks if patient is immune suppressed or 
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ifactiveimmunization withtetanusvaccinecontraindicated.
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Contraindications; See introductory notes. 

Precautions; See introductory notes; must not be administered i.v. and patient must 

be observed for 20 min after administration; pregnancy (Appendix 10c). 

If schedule requires tetanus vaccine and antitetanus immunoglobulin to be 

administered at the same time, they should be administered using separate syringes 

and separate sites. 

Adverse effects; See introductory notes; chest pain; dyspnoea; facial oedema. 

.Diphtheria Antitoxin* 

Indications; Passive immunisation in suspected cases ofdiphtheria. 

Dosage form;Injection- 10000 IU/10 ml. 

Dose; Intramuscular injectio:  

AdultandChild—10,000to30,000unitsinmildtomoderatecases; 40,000 to 1,00,000 

units in severecases. 

Both intramuscular and intravenous injection 

Fordosesmorethan40,000units,aportionshouldbegiven by intramuscular injection 

followed by the bulk of the dose intravenouslyafteranintervalof0.5to2h. 

Contraindications; Hypersensitivity. 

Precautions; Initial test dose toexclude hypersensitivity; observation required after 

full dose [epinephrine (adrenaline) and resuscitation facilities should be 

available]; history ofasthma. 

Adverse effects;Anaphylaxis with urticaria, hypotension, dyspnoea and shock; 

serum sickness up to 12 days after injection; fever, respiratorydistress. 

Storage; Refer antivenom serum.  
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Human Hepatitis B Immunoglobulin 

1) Indications :  

Immunoprophylaxis of hepatitis B 

- In case of accidental exposure e.g. skin pricks, contamination of abrasions, spillage 

into eye or mouth, bites orscratches, in non-immunised subjects (including persons 

whose vaccination is incomplete or status unknown). 

- In haemodialysed patients, until vaccination has become effective. 

- In the newborn of a hepatitis B virus carrier-mother (if birthweight ≤1,500g 

irrespective of e-antigen status of mother; if >1,500g irrespective of mother's HBeAg 

status but not necessary if she is known to be anti-HBe positive). 

- In subjects who did not show an immune response (<10 IU/L of hepatitis B antibodies) 

after vaccination and for whom a continuous prevention is necessary due to the 

continuous risk of being infected with hepatitis B. 

- Sexual contacts of patients with acute hepatitis B within one week of last contact. 

- Sexual contacts of newly diagnosed chronic hepatitis B if unprotected contact within 

the last week. 

2) Dosage form: Solution for injection. 

Human Hepatitis B Immunoglobulin contains human protein, 10-100 g/L, of which at 

least 95% is IgG. The concentration of specific IgG to hepatitis B virus is 100 IU/mL in 

nominal 200 IU and 500 IU vials. The correct volume to give the stated potency is 

overprinted on the label. 

3) Dose: After accidental exposure to possible hepatitis B infection: 

Adults: The dose is at least 500 IU.
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Children: 10 years and older: 500 IU (as adult); 

5 to 9 years: 300 IU; 

Birth to 4 years: 200 IU. 

A second dose is usually given 4 weeks later. Your doctor will advise you on the 

dose for you and whether you need a second dose. 

On kidney dialysis a dose of 8 to 12 IU/kg body weight (maximum 500 IU) is 

given every 2 months while waiting for vaccination to become fully effective. 

Newborns whose mother has hepatitis B a dose of 30 to 100 IU/kg is given, 

preferably within 24 hours of birth. Further doses may be necessary until 

vaccination has become fully effective. 

Within one week of sexual contact with a person with hepatitis B, the dose is 

at least 500 IU. 

4) Contraindications:  

o Hypersensitivity to any of the components. 

o Hypersensitivity to human immunoglobulins. 

5) Precaution:  

Ensure that Human Hepatitis B Immunoglobulin is not administered into a blood vessel, 

because of the risk of shock. 

If the recipient is a carrier of HBsAg, there is no benefit in administering this product. 

True allergic reactions to Human Hepatitis B Immunoglobulin are rare. 

Human Hepatitis B Immunoglobulin contains a small quantity of IgA. Individuals who 
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are deficient in IgA have the potential for developing IgA antibodies and may have 

anaphylactic reactions after administration of blood components containing IgA. The 

physician must therefore weigh the benefit of treatment with Human Hepatitis B 

Immunoglobulin against the potential risk of hypersensitivity reactions. 

Rarely, human hepatitis B immunoglobulin can induce a fall in blood pressure with 

anaphylactic reaction, even in patients who have tolerated previous treatment with 

human immunoglobulin. 

Suspicion of allergic or anaphylactic type reactions requires immediate discontinuation 

of the injection. In case of shock, standard medical treatment for shock should be 

implemented. 

Standard measures to prevent infections resulting from the use of medicinal products 

prepared from human blood or plasma include selection of donors, screening of 

individual donations and plasma pools for specific markers of infection and the inclusion 

of effective manufacturing steps for the inactivation/removal of viruses. Despite this, 

when medicinal 

products prepared from human blood or plasma are administered, the possibility of 

transmitting infective agents cannot be totally excluded. This also applies to unknown or 

emerging viruses and other pathogens. 

The measures taken are considered effective for enveloped viruses such as human 

immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) 

and for the non-enveloped hepatitis A and parvovirus B19 viruses. 

There is reassuring clinical experience regarding the lack of hepatitis A or parvovirus 

B19 transmission with immunoglobulins and it is also assumed that the antibody content 

makes an important contribution to the viral safety. 

It is strongly recommended that every time that Human Hepatitis B Immunoglobulin is 
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administered to a patient, the name and batch number of the product are recorded in 

order to maintain a link between the patient and the batch of the product. 

6) Undesirable effects: 

There are no robust data on the frequency of undesirable effects from clinical trials. The 

following undesirable effectshave been reported with intramuscular immunoglobulins: 

chest pain, dyspnoea, tremor, dizziness, facial oedema, glossitis, buccal ulceration and 

arthralgia. Anaphylactic reactions occur rarely and are more likely in patients who have 

antibodies to IgA, or who have had an allergic reaction after blood transfusion or 

treatment with plasma derivatives. 

As with all intramuscular injections, some short term discomfort can be expected at the 

injection site and in rare instances local induration, which can be minimised by deep 

intramuscular injection. 

7) Possible Side Effects: 

As with all medicines, Human Hepatitis B Immunoglobulin may cause sideeffects, 

although not everybody gets them. 

There may be some short term discomfort at the site of injection. Very rarely a hardened 

area may develop where the injection was given. The following have been reported after 

injection: 

Chest pain, Shortness ofbreath, Shaking,Dizziness, Swelling of the face, Coating of the 

tongue, Mouth ulcers, Joint pains, Slight fever. 

8) Storage:  

 You should store the medicine in its carton to protect it from light, in the 

Refrigerator (2-8°C). Do not freeze. Short periods (up to one week) of 

storageat room temperature (25°C), in the dark, will not damage the product.
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 Do not usethe medicine if it is cloudy or any small bits can be seen in it. 

Rabies Immunoglobulin*  

Indications;Passive immunisation either post-exposure or in suspected exposure to 

rabies in high- risk countries in unimmunised individuals (in conjunction with 

rabies vaccine). 

Dosage form; Injection- 150IU/2ml; 300IU/ml; 200to 400IU/5ml; 1000IU/ml; 

1000IU/5ml; 1500IU/5ml. 

Dose; Intramuscular injection and wound infiltration: 

Adult and Child — 20 units/kg (half by intramuscular injection and half by 

wound infiltration). 

Contraindications;See introductory notes; avoid repeat doses after vaccine 

treatment initiated; intravenous administration. 

Precautions;Epinephrine should be available for management of 

anaphylactic reaction. If schedule requires rabies vaccine and rabies 

immunoglobulin to be administered at the same time, they should be 

administered using separate syringes and separate sites.; pregnancy 

(Appendix 10c). 

Adverse effects; See introductory notes; soreness at injection site; fever; chest pain; 

tremor; dyspnoea. 

 

27.2 Sera 

Antivenom Sera 

The snake bite may cause local and systemic effects. Local effects include 

pain, swelling, bruising and tender enlargement of regional lymph 
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nodes. Wounds should be cleaned and pain may be relieved by analgesics. 

If significant amounts of toxin are absorbed after a snake bite, this may result 

in 
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early anaphylactoid symptoms such as transient hypotension, angioedema, 

abdominal colic, diarrhea and vomiting, followed by persistent or recurrent 

hypotension and ECG abnormalities. Spontaneous systemic bleeding, coagulopathy, 

adult respiratory distress syndrome and acute renal failure may occur. Early 

anaphylactoid symptoms may be treated with epinephrine (adrenaline). Snake 

antivenom sera are the only specific Seratreatment available but they can produce 

severe adverse reactions. They are generally only used if there is a clear indication 

of systemic involvement or severe local involvement or, if supplies are not limited, 

in patients at high risk of systemic or severe local involvement. 

Polyvalent antisnake venom* 

(Snake venom Antiserum, Snake Antivenim, Venom Antioxin) 

Schedule C 

Indications; For management of snake bite 

Dosage form; Injection: 10ml vial 

Dose; Initial dose 8-10 vials. Reconstitute each vial of lypholized ASV with 10 ml 

of sterile water. Do not shake. Administer IV slowly (2ml/min) or give by IV 

infusion by reconstituting ASV in 5-10 ml/kg body weight of isotonic 

salineinglucose.AdministerallASVover1houratconstant speed and monitor patient 

closely for 2 hours. Do not administer ASV near snake bite. Additional vials may 

be required depending on severity of envenomations 

Contraindications; Significant allergic disease, or a history of an adverse reaction 

to the injection of serum. 

Precautions; Monitor the patient receiving ASV in an ICU set up with resuscitation 

equipment and all emergency drugs available. Vials are rolled between hands while 

reconstituting. Do not shake. Positive skin reaction within 3-5min.includesrash, 

flushing, anxiety. In case of positive reaction, administer IV diphenhydramine 
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(1mg/kg) slowly. Dilute antivenin to 1:1000 and administer under close 

observation. Serum sickness usually occurs within 5-44 days and presents as fever, 

edema, arthralgia, nausea, vomiting, pain and muscle weakness. 

Adverse effects; Allergic reactions and serum sickness reaction 

Storage — Store the freeze-dried preparation in a cool, dark place and avoid 

exposure to excessive heat. Store the liquid preparation at a temperature between 

2°C and 8°C. It should not be allowed to freeze. 

27.3 Vaccines 

Vaccines could be a live attenuated form of a virus (for example, rubella or measles) 

or bacteria(for example, BCG vaccine); an inactivated preparation of a virus (for 

example, influenza vaccine) or bacteria; an extract of or detoxified exotoxin 

produced by a micro-organism (for example, diphtheria toxoid). 

Contraindications and Precautions 

Recipients of any vaccine should be observed for an adverse reaction. Anaphylaxis 

though rare, can occur and epinephrine (adrenaline) must always be immediately 

available whenever immunization is given. If a serious adverse event (including 

anaphylaxis, collapse, shock, encephalitis, encephalopathy, or non-febrile 

convulsion) occurs following a dose of any vaccine, a subsequent dose should not be 

given. In the case of a severe reaction to Diphtheria, Pertussis, and Tetanus vaccine, 

the pertussis component should be omitted and the vaccination completed with 

Diphtheria and Tetanus vaccine. 

Immunization should be postponed in acute illness which may limit the response to 

immunization, but minor infections without fever or systemic upset are not 

contraindications. A definite reaction to a preceding dose is a definite 

contraindication. 

If alcohol or other antiseptics are used to wipe the injection site it must be allowed 
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to evaporate, otherwise in activation of a live vaccine may occur. 

Some viral vaccines contain small quantities of antibacterials such as polymyxinB or 

neomycin; such vaccines may need to be with held from individuals who are 

extremely sensitive to these antibacterials. Some vaccines are prepared using hens’ 

eggs and a history of anaphylaxis to egg ingestion is a contraindication to the use of 

such vaccines; caution is required if such vaccines are used in persons with less 

severe hypersensitivity toegg. 

When two live virus vaccines are required (and are not available as a combined 

preparation) they should be given either simultaneously at different sites using 

separate syringes or with an interval of at least 3 weeks. Live virus 

vaccinesshouldnormallybegiveneitheratleast2-3weeks before or at least 3 months 

after the administration of immunoglobulin. Live vaccines should not be routinely 

administered to pregnant women because of the possible harm to the fetus but where 

there is significant risk of exposure, the need for immunization may outweigh any 

possible risk to thefetus. 

Livev accines should not be givento any one with malignant disease such as 

leukaemiaor lymphomas or other tumours of the reticulo-endothelial system. Live 

vaccines should not be given to individuals with an impaired immune response 

caused by disease, radiotherapy or drug treatment (for example, high doses of 

corticosteroids). 

However, the WHO recommends that immune compromised individuals who are 

HIV-positive should, under certain circumstances, be given some live vaccines. 

Asymptomatic and symptomatic HIV-positive children and women of child-

bearing age should receive diphtheria, pertussis, tetanus, hepatitis B and oral 

poliomyelitis vaccines (included in the Expanded Programmeon Immunization 

(EPI). Because of the risk of early and severe measles infection, infants should 

receive an extra dose of measles vaccine at 6 months of age with the EPI dose as 
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soon after 9 months of age as possible. Individuals with symptomatic HIV infection 

must not be given either BCG or yellow fever vaccines. Measles, Mumps and 

Rubella Virus (MMR) vaccine should not be given to severely 

immunocompromized children with HIV infection. Individuals with 

asymptomatic HIV infection should only be given BCG or yellow fever vaccines 

where the prevalence of tuberculosis or yellow fever, respectively, is high. 

National policies on immunization of HIV-positive individuals may vary. 

Adverse Reactions: 

Local reactions including inflammation and lymphangitis may occur. Sterile abscess 

may develop at the injection 

site; fever, headache, malaise starting a few hour after injection and lasting for 1-2 

days may occur. Hypersensitivity reactions can occur including rarely, anaphylaxis. 

Vaccines for Universal Immunization: 

The WHO EPI currently recommends that all countries immunize against 

diphtheria, hepatitis B, measles, poliomyelitis, pertussis, tetanus and that countries 

with a high incidence of tuberculosis infections should immunize against 

tuberculosis. 

Immunization against yellow fever is recommended in endemic countries. Routine 

vaccination against Haemophilus influenza type b infection is also recommended in 

some countries. In geographical regions where the burden of disease is unclear, 

efforts should be made to evaluate the magnitude of the problem. 

ImmunisationschedulerecommendedbyWHO SchemeA 

Recommended in countries where perinatal transmission of hepatitis B virus is 

frequent (for example, countries in South - east Asia) 

Age 
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Vaccines 

Birth BCG; Poliomyelitis, oral (1st); Hepatitis B (1st) 

6weeks Diphtheria, pertussis, tetanus (1st); Haemophilus 

influenzae(type b)1(1st); Poliomyelitis, oral (2nd); 

Hepatitis B(2nd) 

10 weeks  Diphtheria, pertussis, tetanus (2nd); Haemophilus 

influenzae (type b)1 (2nd); Poliomyelitis, oral (3rd) 

14 weeks  Diphtheria, pertussis, tetanus (3rd); Haemophilus 

influenzae (type b)1 (3rd); Poliomyelitis, oral (4th); 

Hepatitis B (3rd) 

9 months  Yellow fever (in countries where yellow fever poses 

a risk); Measles 

 

Scheme B 

Recommended in countries where perinatal transmission of hepatitis B virus is less 

frequent (for example, countries insub-Saharan Africa) Schedule as SchemeA, but 

hepatitis B (1st) given at 6 weeks and hepatitis  B(2nd) given  at 10 weeks 

1Haemophilus influenzae (typeb). 

Vaccines for Specific Conditions: 

Industrial workers, health care professionals and other ‘at- risk’ populations 

require specific vaccination on prophylactic basis. 

InfluenzaVaccine: 

While most viruses are antigenically stable, the influenza viruses A and B 

(especially A) are constantly changing their antigenic structure as indicated by 
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changes in the haemagglutinins(H) and neuraminidases(N) on the surface of the 

viruses. It is essential that influenza vaccines in use contain the H and N components 

of the prevalent strain or strains. The changes are monitored and recommendations 

are made each year regarding the strains to be included in influenza vaccines for 

the following season. The recommended vaccine strains are grown on chick 

embryos and the vaccine is therefore contraindicated in individuals hypersensitive to 

egg. There are three forms of influenza vaccine; whole virion vaccine (not 

recommended for use in children because of the increased risk of severe febrile 

reactions),split-virion vaccine and surface-antigen vaccine. 

The vaccines will not control epidemics and they are recommended only for those at 

high risk. Annual immunization is recommended in the elderly and those of any age 

with diabetes mellitus, chronic heart disease, chronic renal failure, chronic 

respiratory disease including asthma, or immune suppression due to disease or drug 

treatment. 

Meningococcal Polysaccharide Vaccine: 

Meningococcal polysaccharide vaccine is effective against sero-groups A and C of 

Neisseria meningitides but infants 

respondlesswell than adults. Immunity to some meningococcal vaccines may be 

insufficient to confer adequate protection against infection in infants under about 2 

years of age and the minimum age recommended by manufacturers varies from 2 

months to 2 years. It is indicated for persons at risk of serogroupsA and C 

meningococcal disease in epidemics (where it must be administered early inthe 

course of the epidemic)or endemic areas and as an adjunct to chemoprophylaxis in 

close contacts of persons with the disease. It is indicated for visits of longer than 1 

month to areas of the world where risk of infection is high. 
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Mumps Vaccine: 

Mumps vaccine is used for active immunization against mumps. In some countries 

the single antigen vaccine is no longer available and a combined measles, mumps 

and rubella vaccine (MMR vaccine) is used for primary immunization. 

Rabies Vaccine (Inactivated): 

Rabies vaccine is used as part of the post-exposure treatment to prevent rabies in 

patients who have been bitten by rabid animals or animals suspected of being rabid. 

Treatment is dependent upon the individual’s immune status and upon the level of 

risk of rabies in the country concerned in certain circumstances such as patients with 

incomplete prophylaxis or unimmunized individuals passive immunization with 

rabies immunoglobulin may be indicated (see Rabies Immunoglobulin). Treatment 

should also include thorough wound cleansing. 

The vaccine is also used for pre-exposure prophylaxis against rabies in those at 

high risk such as laboratory workers, 1veterinary surgeons, animal handlers and 

health workers who are likely to come into close contact with infected animals or 

patients with rabies. Pre-exposure prophylaxis is also recommended for those 

living or travelling in enzootic areas who may be exposed to unusual risk. 

Rubella Vaccine: 

Rubella vaccine should be given to women of child-bearing age if they are 

seronegative to protect them from the risks of rubella in pregnancy. It should not be 

given in pregnancy and patients should be advised not to become pregnant within 

one month of vaccination. However, congenital rubella syndrome has not been 

reported following inadvertent immunization shortly before or during 

pregnancy. There is no evidence that the vaccine is teratogenic and routine 

termina-tion of pregnancy following inadvertent immunization should not be 
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recommended. There is no risk to a pregnant woman from contact with recently 
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vaccinated persons as the vaccine virus is not transmitted. 

The vaccine may contain traces of antibiotics and if so should not be used in 

individuals with hypersensitivity to them. In some countries the policy of protecting 

women of child- bearing age has been replaced by a policy of eliminating 

rubella in children. Rubella vaccine is a component of the MMR vaccine. 

Countries seeking to eliminate rubella should ensure that women of child-bearing 

age are immune and that over 80% of children are immunized. 

Typhoid Vaccine: 

Typhoid vaccine is used for active immunization against typhoid fever and 

immunization is advised for those travelling to endemic areas. The efficacy of the 

vaccine is not complete and the importance of maintaining scrupulous attention to 

food and water hygiene as well as personal hygiene must also be emphasized. 

Typhoid vaccine is available as a capsular polysaccharide injection. In children 

under 2 years the injection may show sub-optimal response. Immunization is also 

recommended for laboratory workers handling specimens from suspected cases. A 

live oral typhoid vaccine containing an attenuated strain of Salmonella typhi(Ty21a) 

may also be available. 

Yellow Fever Vaccine: 

Yellow fever is a viral haemorrhagic fever endemic in some countries of South 

America and Africa. The disease is transmitted by Haemagogus and Aedes mosquito 

bites. The vaccine is highly immunogenic and offers about 10 years protection. 

Over 92% of children develop protective antibodies. It is recommended that all 

countries in which yellow fever is endemic should incorporate this vaccine into their 

immunization Schedule. It is also used for travellers to endemicareas. 
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BCG Vaccine* 

Indications; Active immunisationagainst tuberculosis. 

Dosage form;Between  1x106and33x106CFU/ml Injection- (1 million units of 

BCG Strain/dose). 

Dose; Intradermal injection: Adult — 0.1 ml. Child — Over 3 months: 0.1 ml; 

Infant, up to 3 months: 0.05 ml. 

Contraindications; See introductory notes; generalized oedema; antimycobacterial 

treatment; HIV infection, febrile illness, burn patients; hypersensitivity. 

Precautions; Eczema, scabies-vaccine site must be lesion- free; severly 

immunocompromised patients; pregnancy (Appendix 10c). 

Adverse effects; See introductory notes; lymphadenitis and keloid formation; 

osteitis and localized necrotic ulceration; rarely, disseminated BCG infection in 

immunodeficient patients; rarely, anaphylaxis; bladder irritation, anorexia, weight 

loss. 

Diphtheria, Pertussis and Tetanus (DPT) Vaccine* 

Indications; Active immunisation against diphtheria, tetanus and pertussis. 

Dosage form; Injections—0.5ml/ampoule and 5ml/ vial. 

Dose;  Intramuscular injection: Child — Infant; 0.5 ml at 6, 10 and 14 weeks. 

Contraindications; See introductory notes and notes above; hypersensitivity, do not 

administer i.v., seizures, hypotension, hyporeactivity syndrome. 

Precautions; See introductory notes and notes above; in cases of severe reaction, 

the pertussis component should be omitted and the primary course of immunisation 

completed with diphtheria and tetanus vaccine; postpone vaccination if fever, 

acutedisease.
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Adverse effects; See introductory notes; tetanus component rarely, associated with 

peripheral neuropathy; pertussis component rarely, associated with convulsions and 

encephalopathy; induction, oedema. 

HaemophilusInfluenzae Type B Vaccine 

Indications; Active immunisation against influenza in individuals at risk. 

Dosage form Injection- 10 µg/vial. 

Dose;  Intramuscular or deep subcutaneous injection: 

Adult ; 0.5 ml as a single dose. 

Child; Over 13 years: 0.5 ml  asasingle dose. 3 to12 years: 0.5 ml with a second 

dose after  at least 4 weeks if child was not previously infected or vaccinated. 6 to35 

months; 0.25 ml repeated after at least 4 weeks if child was not previously infected 

orvaccinated. 

Precautions; Allergy to ranitidine; pregnancy (Appendix 10c). 

Adverse effects Soreness or redness at injection site; breathing problem; numbness 

in hand. 

Hepatitis A Vaccine  

Indications; Active immunisation against hepatitis A. 

Dosage form; Injections- vials 0.5 ml (80, 160, 360 and720 units), 1 ml (1440 

units). 

Dose; Intramuscular injection: Adult — 1440 Elisa units. Child — 360 or 720 

Elisa units in accordance with age. 6monthsto1year: 360Elisa units, upto18years: 

720 Elisa units. 

Contraindications — Thrombocytopenia; hypersensitivity. 
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Precautions — Haemodialysis, febrile illness; pregnancy (Appendix 10c).
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Adverse effects — Usually mild, include transient soreness, erythema, and 

induration at the injection site, fever, malaise, fatigue, headache, nausea, diarrhoea, 

and loss of appetite; arthralgia, myalgia and convulsions; anorexia. 

Hepatitis B Vaccine* 

ScheduleH 

Indications; Active immunisation against hepatitis B. 

Dosage form; Injections 2 ml/vial (10 µg/0.5 ml) 10µg/ml,10µg/2ml, 

10µg/5ml,10µg/10ml,100µg/10ml, andmultidosevial10ml/vial(20µg/ml). 

Dose; Intramuscular injection: Adult — Immunisation of unimmunised and high 

risk persons: 3dosesof1mlwithanintervalof1monthbetweenthe first and second dose 

and 5 months between the second and third doses. Child — Immunisationof 

children, Infant: 0.5 ml either (SchemeA) at birth and at 6and14weeks of age or 

(Scheme B)  at 6, 10 and 14 weeks of age. Immunisation of unimmunised and high 

risk children, over 15years:3dosesof1mlwithanintervalof1monthbetween the first 

and second dose and 5 months between the second and third doses. Under 15 

years; 0.5ml. 

Note: The vaccine should be given  in  the deltoid region in Adult and older 

children; anterolateral thigh is the preferred site in infants and young children; 

subcutaneous route is used for patients with thrombocytopenia or 

bleedingdisorders. 

Contraindications;See introductory notes; acute febrile illness. 

Precautions; See introductory notes; severely compromised cardiopulmonary 

status; pregnancy (Appendix 10c). 

Adverse effects; Seeintroductorynotes;abdominalpain and gastrointestinal 

disturbances; muscle and joint pain, dizziness and sleep disturbance; 
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occasionally cardiovascular effects; convulsions, neuropathy, meningitis, 

paralysis,syncope. 

Influenza Vaccine 

Indications; Active immunisation against influenza in individuals at risk. 

Dosage form(s); INJECTION 0.5 ml Pre-filled syringes ampoule. 

Dose; Intramuscular or deep subcutaneous injection: 

Adult — 0.5 ml as a single dose. 

Child — Over 13 years: 0.5 ml  asasingle dose. 3  to12years: 0.5 ml with a second 

dose after  at least 4 weeks if child was not previously infected or  vaccinated.  6  

to35 months: 0.25 ml repeated after at least 4 weeks if child was not previously 

infected or vaccinated. 

Contraindications;See introductory notes; whole virion vaccine not recommended 

in children; hypersensitivity to any antibiotic present in vaccine (consult 

literature); hypersensitivity to egg; thrombocytopenia, febrile illness. 

Precautions;See introductory notes; pregnancy (Appendix 11c), lactation. 

Adverse effects;See introductory notes; occasionally, severe febrile reactions-

particularly after whole virion vaccine in children; convulsions; thrombocytopenia, 

angioedema, neuritis; encephalomyelitis; urticaria. 

Japanese encephalitis vaccine (inactivated, adsorbed) 

1) Indications:  

Japanese encephalitis vaccine (JEV) is indicated for active immunisation against 

Japanese encephalitis in adults, adolescents, children and infants aged 2 months and 

older. 

I Japanese encephalitis vaccine should be considered for use in individuals at risk of 
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exposure through travel or in the course of their occupation. 

2) Dosage form:Suspension for injection. 

Clear liquid with a white precipitate. 

1 dose (0.5 ml) of Japanese encephalitis vaccine contains: 

Japanese encephalitis virus strain SA14-14-2 (inactivated)1,2 6 AU3 

Corresponding to a potency of ≤ 460 ng ED50 

3) Dose: 

The recommended dosage for adults, adolescents and children aged 3 years of age and 

older is a total of 2 injections of 0.5 ml each: 

 The first injection on Day 0  

 The second injection 28 days after the first injection (Day 28).  

Adults aged 18 to 65 years can also be vaccinated as follows: 

 The first injection on Day 0  

 The second injection 7 days after the first injection (Day 7).  

Babies and children aged 2 months to < 3 years of age  

The recommended dosage for babies and children aged 2 months to < 3 years is a total 

of 2 injections of 0.25 ml each:  

 The first injection on Day 0  

 The second injection 28 days after the first injection (Day 28).  

Make sure you and/or your child finish the complete vaccination course of 2 injections. 

The second injection should be given at least 1 week before you and/or your child will 

be at risk of exposure to JE virus. If not, you and/or your child may not be fully 
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protected against the disease. 

For adults, adolescents, children and infants aged 1 year and older a booster dose can be 

given within the second year (i.e. 12 - 24 months) after the first dose of the 

recommended primary immunization. In adults, a second booster can be given 10 years 

after the first booster. For elderly persons (≥65 years) the first booster dose may be 

given earlier. Your doctor will decide on the requirement and timing for booster doses. 

4) Administration  

Japanese encephalitis vaccine is injected into your or your child's upper arm muscle 

(deltoid muscle) by your doctor or a nurse. It must not be injected into a blood vessel. In 

case you and/or your child suffer from a bleeding disorder, your doctor may decide to 

administer the vaccine under the skin (subcutaneously).  

5) Contraindications:  

Hypersensitivity to the active substance or to any of the excipients listed in section 6.1 

or to the residues protaminesulphate, formaldehyde, bovine serum albumin, host cell 

DNA, sodium metabisulphite, host cell protein. 

Individuals who show hypersensitivity reactions after receiving the first dose of the 

vaccine should not be given the second dose. 

Administration must be postponed in persons with acute severe febrile conditions. 

6) Precaution:  

Under no circumstances should Japanese encephalitis vaccine be administered 

intravascularly. 

Japanese encephalitis vaccine must not be injected into a blood vessel.  

Primary immunization should be completed at least one week prior to potential exposure 

to JEV.
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7) Possible side effects 

 Very common (affects more than 1 user in 10):  

Headache, muscle pain, injection site pain, injection site tenderness, tiredness 

 Common (affects 1 to 10 users in 100):  

Nausea, influenza like illness, fever, other injection site reactions (e.g. redness, 

hardening, swelling, itching) 

 Uncommon (affects 1 to 10 users in 1,000):  

Vomiting, skin rash, changes in the lymph-nodes, migraine (throbbing headache, 

often accompanied by nausea and vomiting and sensitivity to light), dizziness, 

vertigo (spinning sensation), diarrhoea, belly pain, excessive sweating, itching, 

chills, general condition of feeling unwell, musculoskeletal stiffness, joint pain, 

weakness, abnormal laboratory liver test results (hepatic enzymes increased) 

 Rare (affects 1 to 10 users in 10,000):  

palpitations, rapid heartbeat, difficulty to breathe, abnormal sensation of skin (for 

example pins and needles), hives, skin redness, pain in leg or arm, platelet 

deficiency, nerve inflammation, limb swelling and ankle swelling, taste 

disturbance, swelling of eyelid. 

8) Storage: Store in a refrigerator (2°C - 8°C).Do not freeze.Store in the original 

package in order to protect from light. 

Measles Vaccine* 

Indications; Active immunisation against measles. 

Dosage form(s);Injection- 0.5mlampoulecontainingat least 1000 CCID50. 

Dose; Intramuscular or deep subcutaneous injection:
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Child — Forimmunisation of children against measles; Infant, at 9 months: 0.5 ml. 

Prophylaxis in susceptible children after exposure to measles; over 9 months: 0.5 ml 

within 72 h of contact. 

Contraindications;See introductory notes; hypersensitivity to any antibiotic present 

in vaccine (consult literature); hypersensitivity to egg or gelatin; respiratory tract 

infection, tuberculosis, AIDS. 

Precautions; See introductory notes; febrile seizures, cerebral injury, pregnancy 

(Appendix 10c), 

Adverse effects; See introductory notes; rashes sometimes accompanied by 

convulsions; rarely, encephalitis and thrombocytopenia; headache, pruritus, 

purpurea. 

Polio Vaccine* (OPV/IPV)  

Indications; Active immunisation against poliomyelitis. 

Dosage form; Injection- 0.5 ml/vial. 

Dose; Oral: Primary immunization of unimmunised adult: 3 doses each of 3 drops 

with an interval of at least 4 weeks between each dose. 

Reinforcing immunisation of unimmunised adult: 3 doses after 10 years of 

completion of primary course. 

Intramuscular injection: 2 booster doses of injection first before school entry and 

second at leaving school. Further booster doses may be required to adults at special 

risk of polio endemic areas. Child—Primary immunisation:3drops at birth and at 

6,10 and 14 weeks ofage. 

Reinforcing immunisation of children: 3 drops at least 3 years after completion of 

primary course and a further 3 drops at 15 to 19 years of age. 
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Contraindications; See introductory notes; primary immunodeficiency or 

immunosuppression; not to be taken with food which contains a preservative; 

hypersensitivity to any antibiotic present in vaccine (consult literature). 

Precautions;See introductory notes. 

Adverse effects; Rarely,vaccine-associatedpoliomyelitis in recipients of vaccine and 

contacts of recipients; paralytic poliomyelitis. 

Rabies Vaccine* 

Indications; Active immunisation against rabies; pre-exposure prophylaxis, post-

exposure treatment. 

Dosage form; Injections-1ml/vial and 1ml/ampoule containing 2.5 IU 

inactivated rabies antigen for reconstitution beforeuse. 

Dose; Intramuscular or deep subcutaneous injection: Adult — Immunisation 

against  rabies;  pre- exposure prophylaxis: 1ml on days 0, 7 and 28 with 

reinforcing doses 2 to 3 years for those at continued risk. 

Immunisation against rabies; post-exposure treatment (inunimmunised 

individuals): 5 doses of 1ml each on days 0, 3, 7, 14 and 28 (plus rabies 

immunoglobulin given on day 0). 

Immunisation against rabies; post-exposure treatment (in fully immunised 

individuals): 2 doses of 1 ml separated by 3 to 7 days. 

Child — Immunisation against rabies; pre-exposure prophylaxis: 1ml on days 0, 

7 and 28 with reinforcing doses 2 to 3years for those at continued risk. 

Immunisation against rabies; post-exposure treatment (inunimmunised 

individuals): 5 doses of 1ml on days 0, 3, 7, 14 and 28 (plus rabies immunoglobulin 

given on day 0). Immunisation against rabies; post-exposure treatment (in fully 

immunized individuals): 2 doses of 1ml separated by 3 to 7days.
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Contraindications; See introductory notes; febrile illness. 

Precautions; See introductory notes; acute illness; pregnancy (Appendix 10c). 

If schedule requires rabies vaccine and rabies immunoglobulin to be administered at 

the same time, they should be administered using separate syringes and separate 

sites. 

Adverse effects; See introductory notes; pain, erythema and induration at injection 

site; nausea, myalgia; hypersensitivity-less likely with vaccines from human 

sources; headache, fever. 

Rubella Vaccine 

Indications; Active immunisation against rubella in women of child-bearing age. 

Dosage form Injection- 0.5 ml vial containing 1000 CCID 50 of live virus 

particles. 

Dose; Intramuscular or deep subcutaneous injection: Adult — 0.5 ml as a single 

dose. 

Contraindications; See introductory notes; pregnancy (Appendix 11c) (see notes 

above); hypersensitivity to any antibiotic present in vaccine-consult manufacturer’s 

literature; hypersensitivity to egg. 

Precautions; See introductory notes; illness, infection, blood disorder. 

Adverse effects; See introductory notes; rash, lymphadenopathy; arthralgia and 

arthritis; rarely, thrombocytopenia, neurological symptoms; pharyngitis. 

Tetanus Vaccine* 

Indications; Active immunisation against tetanus and neonatal tetanus; wound 

management (tetanus-prone wounds and clean wounds). 
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Dosage form; Injection-0.5 ml ampoule.
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Dose; Intramuscular injection; Adult—Primary immunisation: 3 doses each of 

0.5ml with an interval of 4 weeks between each dose. 

Reinforcing immunisation: 2 doses each of 0.5 ml, the first dose; 10 years after 

completion of primary course and the second dose; after 10 years. 

Immunisation of women of Child—bearing age against tetanus: 3 primary doses 

each of 0.5 ml with an interval of not less than 4 weeks between the first and second 

doses and 6 months  between  the second  and  third  dose. 2 reinforcing doses 

each of 0.5 ml, the first dose; 1 year after completion of the primary course and the 

second dose; 1 yearlater. 

Unimmunisedpregnantwomen:2doseseachof0.5mlwith an interval of 4 weeks 

between each dose (second dose at least 2 weeks before delivery) and 1 dose during 

each of subsequent 3 pregnancies (max. 5doses). 

Intramuscular or deep subcutaneous injection 

Adult — Management of tetanus-prone wounds and clean wounds: 0.5 ml, the dose 

schedule being dependent upon the immune status of the patient and the level of 

contamination of the wound. 

Contraindications;See introductory notes and notes above; anaphylactic reaction, 

hypersensitivity. 

Precautions; See introductory notes and notes above; mild cold. 

If schedule requires tetanus vaccine and antitetanus immunoglobulin to be 

administered at the same time, they should be administered using separate syringes 

and separate sites, pregnancy (Appendix 10c). 

Adverse effects; See introductory notes; tetanus component rarely, associated with 

peripheral neuropathy; seizures, neurological disturbance, fever, loss of appetite. 
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Typhoid Vaccine 

Indications; Active immunisation against typhoid. 

Dosage form; Injections-30 µg/vial and 150 µg/vial. 

Dose — Oral: Adult — Each dose given on  days  0,  2  and 4  (total  of 3 doses), 

with reinforcing doses every year for travellers to disease-endemic countries and 

every 3 years for those living in disease-endemic areas. 

Child — Over 6 years: each dose given on days 0, 2 and 4 (total of 3 doses), with 

reinforcing doses every year for travellers to disease-endemic countries and every 3 

years for those living in disease-endemic areas. 

Intramuscular or deep subcutaneous injection: Adult— 0.5 ml, with reinforcing 

doses every 3 years for those at continued risk. Child— 0.5 ml, with reinforcing 

doses every 3 years for those at continuedrisk. 

Contraindications; See introductory notes; hypersensitivity. 

Precautions; See introductory notes and notes above; illness, infection, allergy, 

radiation therapy, interactions (Appendix 9d); pregnancy (Appendix 10c). 

Adverse effects; See introductory notes; anaphylactoid reaction; nausea; vomiting; 

fever; redness; itching; abdominal pain. 

Storage; Store at a temperature 2 to 8°C. When stored under these conditions may 

retain potency for 1 year. 

 

Varicella Vaccine 

Indications; Active immunisation against varicella in healthy subjects and their 

susceptible healthy close contacts from the age of 12 onwards. 

Dosage form; Injection- 0.5 mg/vial.
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Dose — Subcutaneous injection: Adult — 2 doses of 0.5 ml at  dose intervals of 

6  to 10 weeks. Child — Below 1 year: not  recommended;  1 to 12 years: 1 dose of 

0.5 ml; Above 12 years: 2 doses of 0.5 ml at dose intervals of 6 to 10 weeks. 

Contraindications; Contraindicated in pregnancy (avoid pregnancy for 3 months 

after vaccination, Appendix 10c). Itmustnotbegiven toindividuals with 

primaryoracquired immunodeficiency or to individuals receiving 

immunosuppressive therapy; leukaemia, tuberculosis, febrile illness, neoplastic 

diseases, respiratorydepression. 

Precautions; Blood or plasma transfused patients, leukaemia, blood dyscrasias, 

interactions (Appendix 9c). 

Adverse effects; Skin rashes; breathing difficulty; face and eye swelling. 

 

Yellow Fever Vaccine 

Indications; Active immunisation against yellow fever. 

Dosage form(s); Injection- 1000 IU/vial. 

Dose — Subcutaneous injection: Adult — Immunisation of travellers and others 

at risk against yellow fever; 0.5 ml. Child — Immunisation of travellers and others 

at risk against yellow fever; over  9 months:0.5 ml; Infant,  6 to 9 months: 0.5 ml 

only if risk of yellow fever is unavoidable. At 9 months of age: 0.5ml. 

Contraindications; See introductory notes; not recommended for infants under 6 

months of age; hypersensitivity to any antibiotic present in vaccine- consult 

manufacturer’s literature; hypersensitivity to egg; febrile illness, impaired immune 

response. 

Precautions; See introductory notes; acute illness.
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Adverse effects; See introductory notes; rarely, encephalitis, generally in infants under 9 

months; lymphangitis, myalgia; inflammation. 
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28. Muscle Relaxants 

 



 

 

28. Muscle Relaxants 

 

Themusclerelaxantsaremainlyoftwotypes -peripherally acting and centrally acting 

and are used along with general anaesthetics for carrying out surgical procedures 

and to control painful muscle spasms and spastic neurological conditions. 

The most common adverse effects of muscle relaxants are vision changes, such as 

double vision or blurred vision, dizziness, light headedness, drowsiness, dry mouth 

etc. 

Atracurium Besylate* 

Schedule H 

Indications; Used adjunctively in anaesthesia to facilitate endotracheal intubation 

and to provide skeletal muscle relaxation during surgery or mechanical ventilation. 

Dosage form; Injection- 2.5 and 5 ml ampoule (10 mg/ml). 

Dose; Intravenous injection: Adult and child — over 1 month: Surgery or 

intubation; 300 to 600 µg/kg body weight, maintenance by 100 to 200 µg as 

required. Intensive care;300 to 600 µg/kg body weight. Intravenous infusion: 

Adult and Child — 5 to 10 µg/kg body weight/ min (300 to 600 µg/kg/h). 

Contraindications; Hypersensitivity. 

Precautions; Allergic cross-reactivity between neuromuscular blocking agents 

has been reported; caution is advised in cases of hypersensitivity. Their activity is 

prolonged in patients with myasthenia gravis and in hypothermia, therefore 

lower doses are required. Non-depolarising muscle relaxants should be usedwith 

great care in those with other neu-romuscular disorders and those with fluid and 

electrolyte disturbances, as response is unpredictable. Resistance may develop in 

patients with burns who may require increased doses; low plasma cholinesterase 



 

 

activity in these patients requires dose titration for mivacurium, renal or hepatic 

dysfunction, sever electrolyte disturbance, smoking, pregnancy (Appendix 

10c), lactation, peripheral neuropathy, demyelinating lesions, den-ervations. 

Neonates, severe CVS disorder, severe electrolyte imbalance, respiratory 

insufficiency or pulmonary disease. 

Adverse effects; Skin flushing; hypotension, tachycardia; bronchospasm and very 

rarely; anaphylactoid reactions, acute myopathy have also been reported after 

prolonged use in intensive care; prolonged musculoskeletal block, wheezing or 

bronchial secretion, erythema, dyspnoea. 

Baclofen (Refer Page No. …) 

Schedule H 

Indications; Severe chronic spasticity. 

Dosage form(s); Tablets- 10 and 25 mg; Injections-20 ml ampoule (50 µg/ml). 

Dose; Oral: Adult—5to10mgthricedailyto25mgthricedailyMax. 100 mgdaily. 

Child— 0.75 to 2.0 mg/kg daily. Intrathecal: Adult — Screening dose: 50 µg 

administered into intrathecal space by barbotage over not less than 1 min, observe 

for 4 to 8 h. Increase dose by 25 µg not more often every 24 h until appropriate 

response is obtained or a max. dose of 100 µg is achieved. Non responders to 100 µg 

dose are not suitable for intrathecal baclofen therapy. For responders with response 

lasting > 8 to 12 h the screening dose can be given as 24 h infusion, if response 

lasted d” 8 to 12 h then a dose equivalent to twice the screening dose is given as 24 

h infusion. Child— Similar to that of adult except that the screening dose to be 

started initially is 25 µg. 

Contraindications;Hypersensitivity; active peptic ulcer disease. 

Precautions;Cerebrovascular disorder; epilepsy; severe psychotic disorder; 

respiratory depression; hepatic or renal impairment; elderly; pregnancy (Appendix 



 

 

10c), avoid sudden withdrawal; interactions (Appendices 9c, 9d). 

Adverse effects; Drowsiness; mental confusion; weakness; ataxia; rise in serum 

transaminases, sudden withdrawal after chronic use may cause hallucinations; 

tachycardia and seizures, respiratory or cardiovascular depression. 

Drotaverine 

Indications; Antispasmodic for pain and dysfunction caused by smooth muscle 

spasm- gastrointestinal and genitourinary tract; dysmenorrhoea 

Dosage forms;Tablet- 40mg,80mg;Injection- 40mg/ 2ml,40mg/ml;Suspension- 

10mg/5ml 

Dose; Adult- 40-80 mg 3 times daily; Child- 1-5 years: 20 mg 3 -4 times daily; 6-

12 year: 40 mg 3 times daily 

Contraindications; Porphyria, severe renal, hepatic, cardiac dysfunction, infants. 

Precautions; Heart, liver,kidneydisease, during pregnancy and breastfeeding, 

interactions (Appendix9c) 

Adverse effects; Headache, fainting, nausea, vomiting, vertigo, constipation, 

palpitation, dry mouth. 

Neostigmine*(ReferPageNo.…)  

Schedule H 

 

Indications; Myasthenia gravis; reversal of non-depolarizing neuromuscular block, 

postoperative urinary retention. 

Dosage forms;Tablets-15mg; Injection-1and5ml ampoule (0.5mg/ml).



 

 

Dose; Subcutaneous or intramuscular injection: Adult — Myasthenia gravis: as 

neostigmine metilsulfate; 0.5 to 2.5 mg as required, total daily dose 5 to 20 mg. 

Child—200to500µgas required.Neonate:50to250µg 30 min before feeds (not usually 

required beyond 8 weeks ofage). 

Contraindications; Recent intestinal or bladder surgery; mechanical intestinal or 

urinary tract obstruction; after suxamethonium; pneumonia; peritonitis. 

Precautions; Asthma; urinary tract infections; cardiovascular disease including 

arrhythmias (especially bradycardia, vagotonia, recent myocardial infarction or 

atrioventricular block); hyperthyroidism; hypotension; peptic ulcer; epilepsy; 

parkinsonism; renal impairment; lactation (Appendix 10b); pregnancy (Appendix 

10c); interactions (Appendix 9c). 

Adverse effects; Increased salivation, nausea and vomiting, abdominal 

cramps, diarrhoea; signs of overdosage include bronchoconstriction, 

increased bronchial secretions, lacrimation, excessive sweating, involuntary 

defecation and micturition, miosis, nystagmus, bradycardia, heart block, 

arrhythmias, hypotension, agitation,excessivedreaming,weaknesseventuallyleading 

to fasciculation and paralysis; thrombophlebitis; rash associated with bromide 

salt, anaphylaxis; dizziness; rash; frequenturination. 

 

Pancuronium 

Schedule H 

Indications; Adjunct to general anaesthesia tofacilitate tracheal intubation and to 

provide skeletal muscle relaxation during surgery ormechanical ventilation. 

Dosage form; Injection- 2 ml ampoule (2 mg/ml). 

Dose; Intravenous injection: Adult—Initially50to100µg/kgbodyweight,10to20µg/ 

kg body weight for maintenancedose. Neonates — 30 to 40 µg/kg body weight.



 

 

Contraindications; Anuria, reduced airway control, lactation. 

Precautions;Refer Atracurium; hypermagnesemia, hypercalcemia, hyperkalemia, 

hypoproteinemia; pregnancy (Appendix 10c). 

Adverseeffects; Skinflushing,hypotension,tachycardia, bronchospasm, anaphylactoid 

reactions, acute myopathy have also been reported after prolongeduse in intensive care. 

 

Pyridostigmine* (Refer Page No. …) 

 Schedule H 

Indications; Myasthenia gravis. 

Dosage form;Tablets- 30,60and180mg. 

Dose; Oral:Myasthenia gravis:Adult — initially 30 to 120 mg at suitable intervals 

throughout the day, gradually increased until desired response obtained, total daily 

dose within range 0.3 to 1.2g, taken at appropriate intervals whenmax. 

strengthrequired. 

Note: Doses above 450 mg daily not usually advisable in order to avoid 

acetylcholine receptor downregulation. 

Child—Upto6years:initially30mg.6to12yearsinitially 

60mg;dosemaybegraduallyincreased by15to30mg on dailybasis. 

Contraindications; Recent intestinal or bladder surgery; gastrointestinal or 

urinary tract obstruction; after suxamethonium; pneumonia; peritonitis. 

Precautions; Asthma; urinary tract infection; cardiovascular disease including 

arrhythmias (especially bradycardia or atrioventricular block); hyperthyroidism; 

hypotension; peptic ulcer; epilepsy; parkinsonism; renal impairment; pregnancy 

(Appendix 10c); lactation. 



 

 

Adverse effects; Muscarinic effects generallyweaker than with neostigmine: 



 

 

increased salivation, nausea, vomiting, abdominal cramps, diarrhoea; signs of 

overdosage include broncho-constriction, increased bronchial secretions, 

lacrimation, excessive sweating, involuntary defecation and micturition, miosis, 

nystag mus, bradycardia, heart block, arrhythmias, hypotension, agitation, 

excessive dreaming,weaknesseventuallyleadingtofasciculationand paralysis; 

thrombophlebitis; rash associated with bromide salt; diaphoresis, 

increasedperistalsis. 

Succinylcholine Chloride* 

ScheduleH 

Indications — Short-term muscle relaxation needed for surgical or diagnostic 

procedures; adjunct to general anesthesia, facilitate tracheal intubation. 

Dosage form;   Injection- 50, 100 and 500mg Vial(50 mg/ml). 

Dose; Intravenous injection: Initially1mg/kgbodyweight, maintenanceby0.5to1mg/ 

kgbodyweightevery5to10mininterval(max500mg). Intravenous infusion: 1 to 2 

mg/ml (0.1 to 0.2%), reduce infusion rate in child. 

Contraindications; Low levels of serum cholinesterase; myasthenia gravis; 

hypokalemia; glaucoma. 

Precautions; Severe burns, pregnancy (Appendix 10c), should not be administered 

until anaesthetic is fully effective, hepatic and renal failure, reduced plasma 

cholinesterase activity. 

Adverseeffects; Cardiacarrest,malignanthyperthermia, arrhythmia, increased 

intraocular pressure; jaw rigidity; musclepain. 

 

 



 

 

Vecuronium* 

ScheduleH 

Indications; As an adjunct to general anesthesia for muscle relaxation during 

surgery. 

Dosage form; Injection- 4mg, 10mg, 20mg. 

Dose; Adults — 0.08-0.1 mg/kg followed by a 0.01- 0.015mg / kg IV, 25 to 40 min 

later and then as frequently as required. To be administered in a facility where 

emergency drugs are available. 

Contraindications; Hypersensitivity, hepatic dysfunction. 

Precautions; Renal failure, anaphylactic reactions to other neuromuscular blocking 

agents, hepatic disease, severe obesity, neuromuscular disease, malignant 

hyperthermia, pregnancy, lactation, pediatric, geriatric, interactions (Appendix 9c). 

Adverse effects; Respiratory paralysis, prolonged apnoea, fall in blood pressure, 

cardiovascular collapse in hypovolemic patients, cardiac arrhythmias, precipitation 

ofasthma. 
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29.   OphthalmologicalPreparations 

Administration of Eye Preparations: 

Preparations for the eye should be sterile. Use of single-application containers is 

preferable; multiple-application preparations include antimicrobial preservatives and 

when used particular care should be taken to prevent contamination of the contents, 

including the avoidance of contact between the applicator and the eye or other 

surfaces. 

Eyedropsaregenerallyinstilledintothelowerconjunctival sac which is accessed by 

gently pulling down the lower eyelid to form a pocket into which one drop is 

instilled.The eye should be kept closed for as long as possible after application, 

preferably 1-2 min. A small amount of eye ointment is applied similarly; the 

ointment melts rapidly and blinking helps to spreadit. 

When two different eye drops are required at the same time, dilution 

andoverflowmayoccurwhenoneimmediately follows the other; an interval of 5 min 

should be allowed between the twoapplications. 

Systemic absorption, which may occur after topical application of eye drops, can 

be minimized by using the finger to compress the lacrimal sac at the medial canthus 

for at least one min after instillation of the drops. This helps block the passage 

of the drops through the naso-lacrimalduct. 

Performance of Skilled Tasks 

Application of eye preparations may cause blurring of vision which is generally 

transient; patients should be advised not to carry out skilled tasks such as operating 

machinery or driving until their vision has cleared. 

29.1 Antiglaucoma Drugs 

Glaucoma is normally associated with raised intra-ocular pressure and progressive 

damage to the optic nerve which may result in blindness. The most common 

condition is chronic open-angle glaucoma (chronic simple glaucoma) in which the 

intra-ocular pressure increases gradually and the condition is usually asymptomatic 

until well advanced. In contrast, angle-closure glaucoma (closed-angle glaucoma) 

usually occurs as an acute emergency resulting from a rapid rise in intra-ocular 

pressure; if treatment is delayed, vision may be lost.



 

 

Drugs used in the treatment of glaucoma lower the intra-

ocularpressurebyavarietyofmechanismsincluding reduction in secretion of aqueous 

humour by the ciliarybody, or increasing the outflow of the aqueous humour by 

opening of the trabecular network. Antiglaucomadrugs used include topical 

application of a beta-blocker, a miotic, or a sympathomimetic such as epinephrine; 

systemic administration of a carbonic anhydrase inhibitor may be used as anadjunct. 

Timololreduces the secretion of aqueous humour. A selective beta-blocker is 

usually the drug of choice for initial and maintenance treatment of chronic open-

angle glaucoma. If furtherreductioninintra-ocularpressureisrequiredamiotic, 

asympathomimeticorasystemiccarbonicanhydraseinhibitor may be used with timolol. In 

angle-closure glaucoma, timololshould be used with a mioticandnotalone. 

Since systemic absorption can occur, an ophthalmic beta-blocker should be used 

with caution in certain individuals. A miotic such as pilocarpine, through its 

parasympathomimetic action, contracts the iris sphincter muscle and the ciliary 

muscle, and opens the trabecular network. It is used in chronic open-angle glaucoma 

either alone or, if required, with a beta-blocker, epinephrine or a systemic carbonic 

anhydrase inhibitor. Pilocarpine is used with systemic acetazolamide in an acute 

attack of angle-closure glaucoma prior to surgery; however, it is notadvisable to use 

pilocarpine after surgery because of a risk of Posterior synechiaeformation. Systemic 

absorption of topically applied pilocarpine can occur producing muscarinic adverse 

effects. 

Acetazolamide,by inhibiting carbonicanhydraseintheeye, reduces the production of 

aqueous humour and so reduces intra-ocular pressure. It is used systemically as an 

adjunct in chronic open-angle glaucoma unresponsive to treatment with topically 

applied antiglaucomadrugs. Prolonged therapy with acetazolamide is not normally 

recommended, but if treatment is unavoidable complete blood count and plasma 

electrolyte concentration should be monitored. Acetazolamide is also used as 

part of emergency treatment for an acute attack of angle-closure glaucoma; however 

it should not be used in chronic angle closure glaucoma as it may mask deterioration 

of thecondition. 

Acetazolamide

Schedule H 



 

 

Indications; As an adjunct in the treatment of chronic open-angle glaucoma; 

secondary glaucoma; as part of pre-operative treatment of acute angle-closure 

glaucoma. 

Dosage forms; Tablet- 250 mg; Capsule-250 mg. 

Dose; Oral: Adult — 0.25 to 1g daily in divided doses. 

Contraindications; Hypersensitivity to sulfonamides; chronic angle-closure 

glaucoma (may mask deterioration); hypokalaemia, hyponatraemia, 

hyperchloraemic acidosis; renal impairment (Appendix 10d), severe hepatic 

impairment; renal hyperchloremic acidosis, addison’s disease. 

Precautions — Elderly; lactation; diabetes mellitus; pulmonary obstruction; 

monitor blood count and electrolytes if used for long periods; interactions 

(Appendices 9b, 9c); pregnancy (Appendix 10c); severe respiratory acidosis.May 

impair ability to perform skilled tasks, for example operating machinery, 

driving.May cause growth retardation in children receiving long term therapy 

Adverse effects — Nausea, vomiting, diarrhoea, taste disturbance; loss of appetite, 

paraesthesia, flushing, headache, dizziness, fatigue, irritability, depression; thirst, 

polyuria; reduced libido; metabolic acidosis and electrolyte disturbances on long-

term therapy; occasionally drowsiness, confusion, hearing disturbances, urticaria, 

melaena, glycosuria, haematuria; abnormal liver function; renal calculi, blood 

disorders including agranulocytosis and thrombocytopenia; rashes including 

Stevens– Johnson syndrome and toxic epidermal necrolysis; transient myopia 

reported; blood dyscrasias; crystalluria 

Betaxolol*     

 Schedule H 

Indications; Glaucoma. 

Dosage form; EYEDROPS 5ml (0.5%w/v). 

Dose; Instillation into the eye Adult:  1 to 2 drops, twice daily. Child — Not 

recommended. 

Contraindications; Systemicabsorptionmayfollowtopical application to the eyes, 

therefore they are contraindicated in patients with bradycardia, heartblock, 



 

 

oruncontrolled heart failure;hypersensitivity;Severe COPD 

Precautions; Avoid in asthma, poor cardiac reserve, hepatic impairment; not for 

injection; pregnancy (Appendix 10c). Diabetes, thyroid disease. Remove contact lens 

prior to administration and reinsert it after 15 min 

Adverse effects — Ocular stinging, burning, pain, itching, erythema, dry eyes and 

allergic reactions including anaphylaxis and blepharoconjunctivitis; occasionally 

corneal disorders have been reported; crusty taste,photophobia, corneal punctuate 

staining, decreased corneal sensitivity, keratitis, anisocoria; headache; sleep 

disturbances. 

Clonidine (Refer Page No. … and …) 

ScheduleH 

Indications;Long term treatment of glaucoma and ocular hypertension. 

Dosage form;Eye Drops- 0.125%, 0.2%, 0.25% and 0.5%w/v. 

Precautions — Patients with coronary in sufficiency; interactions (Appendices 9a, 

9c), pregnancy (Appendix 10c). 

Adverse effects;Systemic hypotension; sedation; syncope. 

 

Latanoprost 

ScheduleH 

Indications; Tolower intraocular pressure in open angle glaucoma or ocular 

hypertension. 

Dosage form;Eye Drops- 0.005% w/v.  

Dose; One drop once daily in the evening.  

Contraindications; Hypersensitivity. 

Precautions; Patients with a history of intraocular inflammation (iritis/uveitis) 

or active intraocular inflammation, with torn posterior lens capsule, brittle or 

severe asthma, inflammatory, angle closure or congenital glaucoma,pregnancy 

(Appendix10c),lactation, interactions (Appendix 9c).To be avoided in herpes simplex 

keratitis



 

 

Adverse effects; Conjunctivalhyperaemia, iris pigmentation; upper respiratory tract 

infection; cold, flu; darkening and thickening of eyelashes, eyelid skin darkening; 

intraocular inflammation, ocular irritation and pain; exacerbation of asthma; 

blepharitis. 

Physostigmine(Eserine) 

Schedule H 

Indications; Glaucoma in conjunction with other drugs and not alone (as it is very 

potent). 

Dosage form;Eye Drops- 5 ml (0.25%w/v). 

Dose;  Instillation into the eye: 

Adult — 1 to 2 drops, 4 to 5 times daily. 

Precautions;Care to be taken when administered into eye, pregnancy (Appendix 

10c). 

Adverse effects; Twitching lids, myopia, ocular and periorbital pain, cilliary and 

conjuctival congestion. 

Pilocarpine* 

ScheduleH 

Indications;Chronic open-angle glaucoma, ocular hypertension; emergency 

treatment of acute angle-closure glaucoma; to antagonize effects of mydriasis and 

cycloplegia following surgery or ophthalmoscopic examination; Accommodative 

esotropia. 

Dosage form; Eye Drops- 5 ml (2% w/v, 4%w/v). 

Dose; Instillation into the eye: 

Adult — Chronic open-angle  glaucoma  before surgery: 1 drop (2% or 4 %) up to 4 

timesdaily. 

Acute angle closure glaucoma before surgery: 1 drop (2%) 

every10minfor30to60min,then1dropevery1to3huntil intra-ocular pressuresubsides. 

Contraindications; Acute iritis, acute uveitis, anterioruveitis, some forms of 



 

 

secondary glaucoma; acute inflammation of anteriorsegment; not advisable 



 

 

afterangle-closuresurgery(riskofposteriorsynechiae). 

Precautions; Retinal disease, conjunctival or corneal damage; monitor intra-ocular 

pressure in chronic open- 

Angleglaucomaandinlong-termtreatment;cardiacdisease, hypertension; asthma; 

peptic ulceration; urinary-tract obstruction; Parkinson’s disease; stop 

treatment if symptoms of systemic toxicity develop; ulcer; hyperthyroidism; 

seizures.Remove contact lens prior to administration and reinsert it after 15 min. 

Causes difficulty with dark adaptation; may cause accommodation spasm. Do 

not carry out skilled tasks, for example operating machinery 

ordrivinguntilvisionisclear, pregnancy (Appendix11c). 

Adverse effects; Eye pain, blurred vision, ciliary spasm, lacrimation, myopia, 

Temporal headache; conjunctivalvascular congestion, superficial keratitis, vitreous 

haemorrhage and increased pupillary block; lens opacities have occurred following 

prolonged use; rarely, systemic effects including hypertension, tachycardia; 

bronchial spasm, pulmonary oedema; salivation; sweating; nausea, vomiting, 

diarrhoea; flushing, rhinitis, chills, middle ear disturbances. 

Timolol* 

Schedule H 



 

 

Indications; Ocular hypertension; chronic open-angle glaucoma, aphakic 

glaucoma, some secondaryglaucomas. 

Dosage forms; Drops- 5 ml (0.2 % w/v, 0.25% and 0.5%w/v); Gel- (0.5%, 5 ml). 

Dose; Instillation into the eye:  Adult — 1 drop (0.25% or 0.5%) twice daily. 

Contraindications; Uncontrolled heart failure, bradycardia, heart block; asthma, 

obstructive airways disease; hypersensitivity. 

Precautions; Older people (risk of keratitis); if used in angle-closure glaucoma, use 

with a miotic, and not alone; interactions (Appendix 9c); pregnancy (Appendix 

10c).Diabetes, myasthenia gravis, thyroid disease. 

Adverse effects;Stinging, burning, pain, itching, erythema, transient dryness, 

allergic blepharitis, transientconjunctivitis, keratitis, decreased corneal sensitivity, 

diplopia, ptosis; systemic effects; particularly on the pulmonary, cardiovascular and 

central nervous systems, may follow absorption; blurred vision; tinnitus. 

29.2 Anti-Infective Drugs 

Blepharitis, conjunctivitis and keratitis are common acute infections of the eye and 

can be treated topically. However, in some cases, for example, in gonococcal 

conjunctivitis, both topical and systemic anti-infective treatment may be necessary. 

Blepharitis and conjunctivitis are often caused bystaphylococcus, while 

keratitisandendophthalmitismay be bacterial, viral or fungal. Bacterial blepharitis is 

treated with an antibacterial eye ointment or drops. Although most cases of acute 

bacterial conjunctivitis may resolve spontaneously, anti-infective treatment 

shortens the infectious process and  preventscomplications. Acute infective 

conjunctivitis is treated with antibacterial eye drops  bydayand  eye ointment 

applied at night.  A poor response may indicate viral or allergic conjunctivitis. 

Keratitis requires immediate specialist treatment.Gentamicinisabroad-

spectrumbactericidalaminoglycoside antibiotic with particular activity against 



 

 

Pseudomonas aeruginosa, Neisseria gonorrhea and other bacteria that may be 

implicated in blepharitisor conjunctivitis. Topical application may lead to systemic 

absorption and possible adverseeffects. 

Silver nitrate is a topical anti-infective. Its antibacterial activity is attributed to 

precipitation of bacterial proteins by silver ions. It is available in 1% ophthalmic 

solutions and is used for prophylaxis of gonococcalophthalmianeonatorum. 

Tetracycline is a broad spectrum antibiotic with activity against many Gram-positive 

and Gram-negative bacteria including N. gonorrhoea, and most chlamydia, 

rickettsia,mycoplasma and spirochetes. Ophthalmic tetracycline is used in 

blepharitis, conjunctivitis, and keratitis produced by susceptible bacteria. 

Tetracycline is also used in the treatment of trachoma caused by Chlamydia 

trachomatis and in the prophylaxis of neonatal conjunctivitis 

(ophthalmianeonatorum)caused by N. gonorrhea and C.trachomatis. 

Acyclovir* (Refer Page No. …) 

ScheduleH 

Indications; TreatmentofHerpessimplexkeratitis;long term suppression of skin 

infections in Herpes simplex as well as mucous membrane, prophylaxis in 

immunocompromised patients; Herpes zostertreatment. 

Dosage forms; Ointment- 5g (3% w/w); Drops- 5 ml (3% w/w). 

Dose; Herpes simplex keratitis;Adult— apply 3% w/w ointment 5 times daily for 3 

days. 

Contraindications;Hypersensitivity. 

Precautions; Maintain adequate hydration (especially with infusion or high doses); 

monitor neutrophil count at leasttwiceweeklyinneonates;renal impairment(Appendix 

10d); lactation (Appendix10b);pregnancy(Appendix10c); not to be applied on 



 

 

mucousmembrane. 

Adverse effects; Nausea, vomiting, abdominal pain, diarrhoea, headache, fatigue, 

rash, urticaria, pruritus, photosensitivity; very rarely, hepatitis, jaundice; dyspnoea; 

neurological reactions (including dizziness, confusion, hallucinations, convulsions 

and drowsiness); acute renal failure; anaemia, thrombocytopenia and leucopenia; on 

intravenous infusion; severe local inflammation (sometimes leading to ulceration), 

and very rarely, agitation, tremors; psychosis and fever; increase in blood urea and 

creatinine, encephalopathy; seizures; anorexia, tremors. 

Chloramphenicol* (Refer Page No. …) 

Schedule H 

Indications;Susceptible bacterial infection; corneal ulcers, intraocular infection, 

keratoconjuctivitssicca. 

Dosage forms; Ointment- (1%w/w); Drops- (1%w/v, 0.5% w/v); Suspension- 125 

mg/5 ml. 

Dose; Doses instilled into affected eye 3 to 4 times daily. Ointment at night, 

preferably at bed time. 

Contraindications; Pregnancy(Appendix10c),lactation (Appendix 10b), 

porphyria;hypersensitivity. 

Precautions; Avoid repeated courses and prolonged treatment; reduce doses in 

hepatic impairment (Appendix 10a); renal impairment; blood counts required before 

and periodically during treatment; monitor plasma chloramphenicol concentration in 

neonates; interactions: (Appendix 9c).cyanosis, abdominal distention , vasomotor 

collapse 

Adverse effects — Blood disorders including reversible and irreversible aplastic 

anaemia (with reports of resulting leukaemia); peripheral neuritis, optic neuritis; 



 

 

headache; depression; urticaria, erythema multiforme; nausea, vomiting, diarrhoea; 

stomatitis, glossitis, dry mouth; nocturnal haemoglobinuria; grey syndrome 

(abdominal distension, pallid cyanosis, circulatory collapse) may follow excessive 

doses in neonates with immature hepatic metabolism. 

Ciprofloxacin* (Refer Page No. …) 

 

Schedule H 

Indications; Bacterial infections of eye. 

Dosage forms; Tablets — 250, 500 and 750 mg; Injection—100 ml 

infusion(20mg/10ml); Ointment— 5g(0.3%w/w); Drops—5and10ml(0.3%w/v). 

Dose; Adult and child — above 12 years: Instill 2 to 3 drops in affected eye 3 to 4 

times daily to start with thereafter reduce slowly as infection subsides. Applyabout 

0.5cmribbonofointmentinlowerconjuctivalsacfor3to4 times daily.Reduce as 

infectionsubsides. 

Contraindications; Epilepsy and hypersensitivity to quinolones. 

Precautions; It should be used with caution in patients with a history of epilepsy or 

conditions that predispose to seizures; in G-6-PD deficiency; myasthenia gravis (risk 

of exacerbation); in renal impairment (Appendix 10d); 

pregnancy(Appendix10c),duringlactation(Appendix10b), and in children or 

adolescents. Exposure to excessive sunlight should be avoided (discontinue if 

photosensitivity occurs). Avoid excessive alkalinity of urine and ensure adequate 

fluid intake (risk of crystalluria); interactions (Appendix 9c); paediatricuse.Corneal 

healing may be delayed, risk of superinfection-  fungal/bacterial, avoid wearing contact 

lens during the treatment duration 

Adverse effects; Nausea, vomiting, dyspepsia, abdominal pain, diarrhea 

(rarely, antibiotic-associated colitis); headache; dizziness; sleep disorders; rash 



 

 

(rarely, Stevens–Johnson syndrome and toxic epidermal necrolysis) and 

pruritus. Less frequent side-effects include anorexia, increase in blood urea and 

creatinine; drowsiness, restlessness, asthenia, depression, confusion, 

hallucinations, convulsions, tremor, paraesthesia, hypoaesthesia; 

photosensitivity, hypersensitivity reactions including fever, urticaria, angioedema, 

arthralgia, myalgia, and anaphylaxis; blood disorders (including eosinophilia, 

leucopenia, thrombocytopenia); disturbances in vision, taste, hearing and smell. 

Other side-effects that have been reported include haemolyticanaemia, renal 

failure, interstitial nephritis, and hepatic dysfunction (including hepatitis and 

cholestatic jaundice). The drug should be discontinued if psychiatric, 

neurological or hypersensitivity reactions (including severe rash) occur. 

Ophthalmic solution:local burning, discomfort, corneal ulcers, lid oedema, 

corneal infiltration. Ointment: discomfort, keratopathy, blurred vision, corneal 

staining, epitheliopathy, photophobia.Eye deposits (reversible) 

Storage Ointment: Store protected from light at a temperature not exceeding 30°C. 

Drops: Store protected from light. 

Gentamicin* (Refer Page No. …) 

Schedule H 

Indications; Blepharitis; bacterial conjunctivitis; keratitis, corneal ulcers. 

Dosage forms; Ointment- (1% w/w); Drops- 5 ml (0.3% w/v). 

Dose; Instillation into the eye: Mild to moderate infections;Adult — 1 drop every 

2 h, reducing frequency as infection is controlled, then continue for 48 h after healing 

iscomplete. 

Contraindications; Hypersensitivity to aminoglycoside group of antibiotics. 

Precautions; Prolongedusemayleadtoskinsensitization and emergence of resistant 



 

 

organisms including fungi; discontinue if purulent discharge, inflammation or 

exacerbation of pain; ophthalmic ointment may retard corneal healing, renal 

impairment (Appendix 10d), interactions (Appendix 9c); pregnancy (Appendix 

10c).Local use if cause redness/irritation, discontinue the treatment, not recommended 

for long term therapy, should not be used for prophylaxis of ophthalmianeonatorum. 

Adverse effects; Burning; stinging; itching; dermatitis; conjuctival epithelial 

defects;conjuctival hyperemia; thrombocytopenic purpurea; hallucination. 

 

Miconazole* (Refer Page No. …) 

Indications;Fungal infections of eye. 

Schedule H 

Dosage formDrops-5 and 10 ml (1% w/v). 

Dose; Fungalinfectionofeye:AdultandChild—instill 2to3 drops 3to4 times a 

dayininfectedeyeorasrequired. 

Contraindications;Hypersensitivity. 

Precautions; Contact with eyes and mucous membranes should be avoided, 

pregnancy (Appendix 10c). 

Adverse effects; Occasional local irritation and hypersensitivity reactions include 

mild burning sensation, erythema; pruritus and itching. Treatment should be 

discontinued if these are severe. 

Oxytetracycline 

Schedule H 

Indications; Infectionscausedbysusceptiblepathogens, uncomplicated gonorrhoea, 

external bacterial infections of the eye, acnevulgaris.



 

 

Dosage forms—Capsules — 250 and 500 mg. Injection—

50mg/mland125mg/ml.Ophthalmic Ointment—1%w/w. 

Dose; Oral: Infections caused by susceptible pathogens: Adult — 

250 to 500 mg 4 times daily. Max. 4g daily.Child — above 8 years: 25 to 50 mg/kg 

daily in 4 divided doses. Therapy should be continued for at least 24 to 48 h after 

symptoms and fever have subsided. Uncomplicated gonorrhoea: Adult — Initially 

1.5  g, followed by 0.5  g  4 times daily upto a total of 9 g per treatment course. 

Acne vulgaris:Adult—250to500mgtwicedaily. 

Intramuscular: Infections caused by susceptible pathogens;Adult —250 mg once 

daily.Child— above 8 years: 15 to 25 mg/kg daily in 2 to 3 divided doses, max. 250 

mg.Ophthalmic:External bacterial infections of the eye: Adult— Apply the 

ointment 2 to 3 times daily. 

Contraindications; Hypersensitivity to tetracyclines, children below 8 years, renal 

impairment, pregnancy (Appendix 10c), lactation. 

Precautions; Hepatic impairment, myasthenia gravis, porphyria, elderly, 

interactions (Appendices 9b, 9c). 

Adverse effects — GI disturbances, abdominal pain, headache, anorexia, 

toothdiscolouration, allergicreactions, photosensitivity, blurred vision, 

nephrotoxicity, stinging of the eye, intracranial hypertension, blooddyscrasias. 

Povidone* (Refer Page No. …)  

Sulphacetamide* 

Schedule H 

Indications;Sulphonamide sensitive infections of eye; blepharitis, conjuctivits, 

vaginosis. 

Dosage form;Drops- 10 ml (10, 20 and 30% w/v).



 

 

Dose; Instill2to3dropsininfectedeye4to5timesaday or asrequired. 

Contraindications; Renal failure; cornealinfection. 

Precautions; Pregnancy (Appendix 10c),lactation. 

Adverse effects; Corneal plaques, erythema multiforme, blurred vision, stinging on 

application. 

Tetracycline(ReferPageNo…) 

Schedule H 

Indications; Superficial bacterial infection of the eye; masstreatment of 

trachomainendemicareas; prophylaxis of neonatal conjunctivitis 

(ophthalmianeonatorum) due to Neisseria gonorrhoea or Chlamydiatrachomatis. 

Dosage forms; Ointment- 1%w/w;Capsule- 250and 500mg. 

Dose; Application to the eye:  

Superficial bacterial infection: Adult — 1 application of ointment, 3 to 4 times 

daily.Trachoma,intermittenttreatment:1applicationofointment into each eye either 

twice daily for 5 days or once daily for 10 days, every month for 6 consecutive 

months each year, repeated asnecessary. 

Trachoma, continuous intensive treatment: 1 application of ointment into each eye 

twice daily for at least 6weeks.Child — over  8years: Superficial bacterial 

infection:  1 application of ointment 3 to 4 timesdaily.Prophylaxis of neonatal 

conjunctivitis; newborn at birth after cleansing eyes with sterile gauze: 1 application 

of ointment into each eye; close eyelids and massage gently to aid spread 

ofointment. 

Trachoma,intermittenttreatment:1applicationofointment into each eye either twice 

daily for 5 days or once daily for 10 days, every month for 6 consecutive months each 



 

 

year, repeated asnecessary.Trachoma, continuous intensive treatment: 1 application 

of ointment into each eye twice daily for at least 6weeks. 

Contraindications; Hypersensitivity to tetracycline group of antibiotics. 

Precautions; Prolonged use may lead to overgrowth of non- susceptible organisms; 

lactation (Appendix 10b); interactions (Appendix 09d); pregnancy (Appendix 10c). 

Adverse effects — Rash; stinging; burning. 

Anti-InflammatoryDrugs 

Ophthalmic corticosteroids should only be used under super-vision of an 

ophthalmologist as inappropriate use may lead to blindness. Dangers include the 

development of glaucoma and cataracts, and the aggravation of a simple herpes 

simplex epithelial lesion into an extensive corneal ulcer and subsequent permanent 

corneal scarring, with possibledamagetovisionandevenlossoftheeye. 

Corticosteroids suchasprednisoloneareusefulinthe treatment of inflammatory 

conditions including uveitis and scleritis. They are also used for reducing 

postoperative ocularinflammation. Before administration of anophthalmic 

corticosteroid, the possibility of bacterial, viral or fungal infection should be 

excluded. Treatment should be the lowest effective dose for the shortest possible 

time; if long- termtherapy(morethan6weeks)isunavoidable,withdrawal of an 

ophthalmic corticosteroid should be gradual to avoid relapse. 

Prednisolone* (Refer Page No. .., …and …) 

Schedule H 

Indications; Short-term local treatment ofinflammation of the eye; malignant 

disease; inflammatory and allergic reactions. 

Dosage forms; Tablets- 5, 10, 20, 30 and 40 mg; Drops- 5 ml (1% w/v); Syrup-  5 



 

 

mg/5ml, 15mg/5ml. 

Dose; 1-2 dropsto be instilled into affected eye 3 to 4 times daily. Ointment at night, 

preferably at bed time. 

Contraindications; Undiagnosed ‘redeye’ caused by herpetic keratitis; glaucoma; 

viral diseases of cornea and conjunctiva.untreated ocular infection 

Precautions; Cataract, corneal thinning, corneal or conjunctival infection; 

discontinue treatment if no improvement within 7 days; risk of adrenal suppression 

after prolonged use in infants; hepatic impairment 

(Appendix 10a); lactation (Appendix 10b); interactions (Appendices 9c, 9d); 

pregnancy (Appendix 10c). 

Adverse effects;Secondary ocular infection; impaired corneal healing (due to 

corneal thinning), optic nerve damage, cataract; glaucoma, mydriasis, ptosis, 

epithelial punctate keratitis, delayed hypersensitivity reactions including burning, 

stinging. 

 

29.4 Local Anaesthetics 

Topical local anaestheticsare employed for simple ophthalmological 

procedures and for short operative procedures involving the cornea and 

conjunctiva. Tetracaine, available in 0.5% ophthalmic solution, provides a rapid 

local anaesthesia which lasts for 15 min or more. 

Tetracaine* 

Indications; Short-acting local anaesthesia of cornea and conjunctiva. 

Dosage form;Drops (0.5 and 1% w/v). 



 

 

Dose;  Instillation into the eye:Instill 2 to 3 drops every 15 to 20 min till the 

desired effect is achieved.Adult & Child — 1 drop. 

Contraindications; Hypersensitivity to ester-type local anaesthetics; eye 

inflammation or infection. 

Precautions; Avoid prolonged use (cause of severe keratitis, permanent corneal 

opacification, scarring, delayed corneal healing); protect eye from dust and bacterial 

contamination until sensation fully restored; not to be applied on highly vascular 

surface; pregnancy (Appendix 10c). 

Adverse effects — Burning, stinging, redness; rarely, allergic reactions may occur; 

twitching; nystagmus; numbness of tongue; convulsions. 

29.5 Mydriatics 

Antimuscarinics, by blocking the cholinergic effects of acetylcholine, paralyse the 

pupillary constrictor muscles causing dilation of the pupil (mydriasis) and paralyse 

the ciliary muscles resulting in paralysis of accommodation (cycloplegia). 

Mydriasis may precipitate acute angle-closure glaucoma particularly in elderly or 

far-sighted patients. In patients with dark iridic pigmentation, higher concentrations 

of mydriatic drugs are usually required and care should be taken to avoid 

overdosing. 

Atropine is a long-acting antimuscarinicused for cycloplegicrefraction 

procedures, particularly in children. It is also used to immobilize the 

ciliarymuscleandirisand to prevent formation of posterior synechiaein the treatment 

of inflammatory eye disorders such as iritisand uveitis. 

Atropine* (Refer Page No. … and …) 

Schedule H 



 

 

Indications — Iritis, uveitis; cycloplegic refraction procedures; iridocyclitis.



 

 

Availability; Drops 5 ml (1% w/v). 

Dose; Instillation into the eye: Cycloplegicrefraction:Adult—

1drop(1%)twicedailyfor 1 to 2 days before  procedure or  a  single application  of 1 

drop (1%), 1 h beforeprocedure.Iritis and uveitis: 1 drop (0.5 to 1%) up to 4 times 

daily.Cycloplegic refraction: Child — 3 months to 1 year: 0.1%; 1 to 5 years: 0.1 to 

0.5%; Over 5 years: 0.5 to 1.0%. 1 drop twice daily for 1 to 3 days before procedure 

with a further dose given 1 h before procedure.Iritis and uveitis: 1 drop (0.5 to 1% 

w/v) up to 3 times daily. 

Contraindications; Angle-closure glaucoma; pregnancy (Appendix 10c). 

Precautions; May precipitate acute attack of angle- closure glaucoma, particularly 

in the elderlyor far-sighted; risk of systemic effects  with  eye drops in infants  under  

3 months-eye ointmentpreferred. 

May cause sensitivity to light and blurred vision. Do not carry out skilled tasks, for 

example operating machinery or driving, until vision is clear, lactation (Appendix 

10b); interactions (Appendix 9a). 

Adverse effects — Transient stinging and raised intra- ocular pressure; on 

prolonged administration, local irritation, hyperaemia, oedema and conjunctivitis 

may occur; contact dermatitis; systemic toxicity may occur in the very young and 

the elderly; blurred vision, dry mouth, photophobia. 

Epinephrine* (Refer Page No. ..) 

Schedule H 

Indications; Chronic open-angle glaucoma, ocular hypertension. 

Dosage forms; Drops- 0.25 ml (2% w/v), 5 ml (5% w/v);Ointment- 3g. 

Dose;1 to 2 drops in affected eye, every 4 to 6 h. 

Contraindications; Angle closure glaucoma, unless an iridectomy has 



 

 

beencarriedout;occlusivevasculardisease. 

Precautions; Hypertension, heart disease, aneurysm, arrhythmias, tachycardia; 

hyperthyroidism; cerebral arteriosclerosis;  diabetes  mellitus; 

elderly,interactions(Appendix 9c); pregnancy (Appendix 10c); lactation (Appendix 

10b). 

Adverse effects;Stinging, blurred vision, photophobia, eye pain, 

conjunctivalhyperaemia, headache or browache; occasionally, conjunctival 

sensitization and local skin reactions; after prolonged use conjunctival 

pigmentation andmacularoedemainaphakia;systemicadversereactions are rare 

following topical use at normal dosage but tachycardia, hypertension, arrhythmia, 

dizziness, sweating may occur; dyspnoea,weakness. 

Homatropine* 

Indications;Todilate pupil and paralyze ciliary muscle for fundusexamination. 

Dosage form;Drops 5 ml (2% w/v). 

Dose; Adult — 1 to 2 drops in each eye till the desired effect is achieved. 

Child — 1 to 2 drops in each eye till the desired effect is achieved. 

Contraindications; Narrow angle glaucoma, tendency for glaucoma. 

Precautions; Darkly pigmented iris is more resistant to pupillary dilatation and 

caution should be exercised to avoid overdosage. Mydriasis can precipitate acute 

angle- closure glaucoma in a few patients, usually aged over 60 years and 

hypermetropic (long-sighted), who are predisposed to the condition because of a 

shallow anterior chamber; glaucoma, check intraocular pressure before use; 

pregnancy (Appendix 10c). 

Adverse effects;Ocular side-effects of mydriatics and cycloplegics include transient 

stinging and raised intra- ocular pressure; on prolonged administration, local 



 

 

irritation, hyperaemia, oedemaand conjunctivitis canoccur. 

Contact dermatitis can occur with the antimuscarinicmydriatic drugs, especially 

atropine. Systemic side-effects of atropine and cyclopentolate can occur in the 

young and the old; posterior synechia, headache, drowsiness, loss of taste, 

photophobia, brow ache, lacrimation. 

 

Phenylephrine* 

ScheduleH 

Indications; Used in cough syrups, hypotension; mydriaticforeyeconditions; 

uveitis,wideangleglaucoma, refraction, ophthalmoscopicexaminations. 

Dosage form;Drops- 5 ml (5% w/v). 

Dose;1 to 2 drops in affected eye, every 4 to 6 h. 

Contraindications; Hypertension (monitor blood pressure and rate of flow 

frequently); pregnancy (Appendix 10c); narrow angle glaucoma. 

Precautions;Coronary, mesenteric, or peripheral vascular thrombosis; following 

myocardial infarction, Prinzmetal’s variant angina; hyperthyroidism, diabetes 

mellitus; hypoxia or hypercapnia; uncorrected hypovolaemia; elderly; extravasation 

at injection site may cause necrosis; infants. 

Adverse effects;Headache, hypertension, bradycardia, arrhythmias, 

peripheralischaemia. 

29.6 Ocular Decongestant Xylometazoline 

Schedule H 

Indications — Nasal congestion, conjunctival decongestant. 

Dosage form; Drops- 10and15ml(0.05to0.1%w/v).



 

 

Dose;Instill 3 to 4 drops every 3 to 4 h or as required. 

Contraindications; Narrow angle glaucoma, atrophic rhinitis, vasomotor rhinitis. 

Precautions; Avoidexcessive or prolonged use; caution in infants under 3 months 

(no good evidence of value-if irritation occurs, might narrow nasal passage); infants 

and cardiac patients; pregnancy (Appendix 10c). 

Adverseeffects—Local irritation,nausea,headache;after excessive use tolerance with 

diminished effect, rebound congestion; cardiovascular effects also reported; dryness 

of eye and nose, rhinitismedicamentose. 
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 Anti anxiety Agents and Drugs Used in Sleep Disorders  

Antidepressants  

Antipsychotics  

Drugs for Bipolar Disorders 

Drugs Used for Obsessive- Compulsive Disorders and Panic Attacks 
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30. PsychotherapeuticDrugs 

 

Drugs Used in Treatment of Psychiatric Disorders 

• Drugs used for anxiety and sleepdisorders 

• Antidepressants 

• Antipsychotics 

• Drugs for BipolarDisorders 

• Drugs used for obsessive compulsivedisorder 

Antianxiety Agents and Drugs Used in Sleep Disorders 

If benzodiazepines are used for longer periods, withdrawal should be gradual by 

reduction of the dose over a  period of weeks or months, abrupt discontinuation may 

produce symptoms. Patients are to be warned regarding cautions in driving and 

operating machinery during use of benzodiazepines. Occasionally, 

benzodiazepines may have a paradoxical effect of increase in hostility and 

aggression. This may range from increased talkativeness and excitement to 

aggressive behavior. 

When a SSRI is being used for treatment of an anxiety disorder, it should be started 

in a low dose, because SSRIs tend to increase anxiety in the initial period of their 

use. When a SSRI is to be stopped, it should be tapered gradually over a periods of 

weeks, as abrupt stoppage may lead to discontinuation symptoms which may 

resemble to symptoms of anxietydisorder. 

Drugs used for treatment of insomnia are also called hypnotics. A sedative drug 

decreases activity, controls excitement and calms the recipient, whereas, a hypnotic 

drug produces drowsiness and facilitates the onset and maintenance of a sleep state 



 

 

that resembles natural sleep. Benzodiazepines have a sedative and hypnotic action, 

and hence can be used for treatment of insomnia. Zolpidemisa non-benzodiazepine 

hypnotic, used for treatment of insomnia. 

Hypnotics and sedatives may increase reaction time and impair judgment, and so 

affect ability to drive or operate machinery. Therefore, patients being prescribed these 

drugs should be warned that their ability to drive or operate 

Machinery may be impaired. Patients on these drugs should not take alcohol, 

because these increase the effect of alcohol. 

Alprazolam* 

Schedule H 

Indications; Generalised anxiety disorder and other anxiety disorders; short-term 

treatment of anxiety and insomnia;  panic attacks;  premenstrual dysphoric disorder 

Dosage from; Tablets 0.25, 0.5 and 1 mg. 

Dose; Oral; Adult — 0.25 to 0.5 mg 2 to 3 times a day for generalized anxiety 

disorder; may be increased to 1.5-2 mg per day in some cases; 0.25-0.5 mg at 

bedtime for insomnia,; dose titration  1mg/day every 3-4 days for panic attacks. 

Child — Not recommended. 

Contraindications; Respiratory depression; marked neuromuscular respiratory 

weakness including unstable myasthenia gravis; acute pulmonary insufficiency; 

sleep apnoea syndrome; severe hepatic impairment; should not be used alone in 

depression or in anxiety with depression; avoid injections containing benzyl alcohol 

in neonates; hypersensitivity. Acute narrow angle glaucoma, concurrent use of 

ketolitraconazole or CYP3A4 

Precautions;Respiratory disease; muscle weakness and myasthenia gravis; history 

of drug or alcohol abuse; severe personality disorders; pregnancy, lactation; reduce 



 

 

dose in elderly, debilitated, and in hepatic and renal impairment; avoid prolonged 

use (and abrupt withdrawal thereafter); drowsiness may affect performance of 

skilled tasks (e.g. driving); effects of alcoholenhanced.Tolerance or 

psychological/Physical dependence 

Adverse Effects; Drowsiness and lightheadedness on the next day; confusion and 

ataxia (especially in the elderly); dizziness; slurred speech; amnesia; dependence; 

paradoxical increase in aggression; hyperexcitability; muscle weakness; 

occasionally: headache, vertigo, hypotension, salivation changes and dry mouth; 

gastro-intestinal disturbances, visual disturbances, tremor, changes in libido, 

incontinence, urinary retention; skin reactions; rarely apnoea and insomnia; rarely 

hallucination, and hypotension. Life threatening side effects: Respiratory 

depression, especially when taken with alcohol or other CNS depressants in 

overdose; rarely hepatic and renal dysfunction; bloody scrasias. 

Diazepam* (Refer Page No. ---, ---- and ---) 

Schedule H 

Indications; Generalised anxiety disorder and other anxiety disorders; short-term 

treatment of anxiety and insomnia; acute agitation; skeletal muscles spasm; 

athetosis, status epilepticus, recurrent seizures; febrile convulsions, acute alcohol 

withdrawal; delirium tremens; premedication; restless leg syndrome(RLS). 

Dosage forms; Tablets 2,2.5,5and10mg;Capsules 2 mg, 5 mg, 10 and 15 mg; 

Suspension 2 mg / 5ml; Rectal Solution 2  mg/  2.5 ml, 5  mg  /  10 ml; Injection 

5 mg/ ml, 10mg/2 ml, 10 mg / ml. 

Dose; Oral: Adult- Anxiety and agitation: 2-5 mg 2-3 times daily, increased if 

necessary to 10 to15 mg daily in divided doses (higher doses may be required in 

delirium tremens); Insomnia: 5 to 15mg at bed time. Child-Oral 1-2.5mg, 3 or 4 

times daily (Not for use under 6months). Elderly or debilitated-Half the adult dose.



 

 

Contraindications; Respiratory depression; acute pulmonary insufficiency sleep 

apnoea; severe hepatic impairment; myasthenia gravis; hypersensitivity. 

Precautions; Respiratory disease; muscle weakness; history of alcohol or drug 

abuse; marked personality disorder; lactation; reduce dose in elderly or debilitated 

and in hepatic impairment (avoid if severe); renal impairment; avoid prolonged use 

and abrupt withdrawal; porphyria; pregnancy; least amount of drug should be given 

in patients with severe depression or suicidal tendencies. May impair ability to 

perform skilled tasks, for example operating machinery, driving. 

Adverse Effects; Drowsiness and lightheadedness the next day; confusion and 

ataxia (especially in the elderly); amnesia; dizziness; slurred speech; 

dependence; paradoxical increase in aggression; muscle weakness; occasionally 

headache, vertigo, salivation changes, gastrointestinal disturbances, visual 

disturbances, tremor, changes in libido, incontinence, urinary retention ; skin 

reactions; raised liver enzymes; reduces reflexes; jaundice; psychological 

dependence; physiological dependence, respiratory arrest. Rarely hallucination and 

hypotension. Life threatening side effects: Respiratory depression, especially 

when taken with alcohol or other CNS depressants in overdose; rarely hepatic 

and renal dysfunction; blood dyscrasias. 

Clonazepam (Refer Page No. -----) 

Schedule H 

Indications—Panic disorder with or without agoraphobia, generalized anxiety 

disorder, other anxiety disorders, insomnia, acute mania (adjunctive), absence 

seizures, myoclonic seizures, akinetic seizures, subcortical myoclonus, adjuvant 

treatment of refractory epilepsy. 



 

 

Dosage form(s); Tablets 0.25,0.5,1 and 2mg;0.25,0.5,1and2mgDT;0.25,0.5mg 

(ODT) Injection 1mg/ml 

Dose; Panic disorder, anxiety disorders: Adult- Initial dose 0.25-0.50 mg 2-3 

times a day; can be gradually increased to 1-4 mg per day over 7-14 days, if 

required; usual maintenance dose 1 mg/day, maximum dose 4 mg/ day. 

Seizure disorder 

Adult — 0.5 - 5 mg thrice daily, initial dose should not exceed 1.5 mg/day, increased 

by 0.5 mg every 3 days until desired effect is reached, slow titration is 

recommended. Maintenance dose 4-8 mg daily; maximum dose 20 mg daily. 

Infants and child—Initial dose 0.01-0.03mg/kg/day(not to exceed 0.05 mg/kg/day) 

given in 2-3 divided doses. Maintenancedose0.1-0.2mg/kg/dayin3divideddoses. 

Contraindications; Hypersensitivity to benzodiazepines, acute pulmonary 

insufficiency. 

Precautions; Neonates, chronic pulmonary insufficiency, hepatic and renal 

dysfunction, porphyria, elderly, pregnancy, lactation; avoid suddenwithdrawal. 

Adverse Effects; Sedation and fatigue; depression; confusion and ataxia 

(especially in the elderly); amnesia; dizziness; slurred speech; hyper excit ability; 

hyper salivation and dry mouth; rarely hallucination and hypotension.Life 

threateningsideeffects:Respiratorydepression,especially when taken with alcohol 

or other CNS depressants in overdose; rare hepatic and renal dysfunction; blood 

dyscrasias. 

Lorazepam (Refer Page No. …) 

Schedule H 

Indications; Generalised anxiety disorder, panic disorder, other anxiety disorders, 

acute agitation; skeletal muscle spasm; status epilepticus; acute alcohol 



 

 

withdrawal; delirium tremens; premedication; catatonia 

Dosage form(s): Tablets 1, 2 mg plain; 3 mg Mouth dissolving; Injection 2 ml 

ampoule (2 mg/ml) 

Dose; Oral; Adult—Initially1-2mg2to3timesaday, may be increased upto 4-6 

mg/day, if required; maximum dose generally 10 mg/day; 1-2 mg at bed time for 

insomnia. Elderly or debilitated patients —Initial dosage of 1 to 2 mg/day in 

divided doses. 

Status epilepticus—Injection: Initial 4mg IV administered slowly; may be 

administered again after 10-15minutes. 

Catatonia — Initially 1-2 mg; can repeat in 3 hours and then again in another 3 

hours if necessary. 

Contraindications; Respiratory depression; acute pulmonary insufficiency sleep 

apnoea; severe hepatic impairment; hypersensitivity (similar to other 

benzodiazepines) 

Precautions; Hepatic dysfunction; impaired ability to drive or operate machinery 

(similar to other benzodiazepines) 

Adverse Effects; Drowsiness dizziness; weakness; blurred vision; vertigo (similar to 

other benzodiazepines) 

 

Nitrazepam 

Indications; Insomnia       

Schedule H 

 

Dosage form(s): Tablets 5 and 10mg; Capsules 5 and 10mg.



 

 

Dose; Oral; Adult- Insomnia: 5 to 10 mg at bedtime. Elderly or debilitated-Half 

the adult dose. 

Contraindications: Respiratory depression; acute pulmonary insufficiency sleep 

apnoea; severe hepatic impairment; myasthenia gravis; hypersensitivity. 

Precautions: Respiratory disease; muscle weakness; history of alcohol or drug 

abuse; marked personality disorder; lactation; reduce dose in elderly or debilitated 

and in hepatic impairment (avoid if severe); renal impairment; avoid prolonged use 

and abrupt withdrawal; porphyria; pregnancy; liver function test to be done, least 

amount of drug should be given in patients with severe depression or suicidal 

tendencies. Drowsiness may persist next day and affect performance of skilled tasks 

like driving or operating machinery; enhances the effect of alcohol 

Adverse Effects; Drowsiness and lightheadedness the next day; confusion and ataxia 

(especially in the elderly); amnesia; dizziness; slurred speech; dependence; 

paradoxical increase in aggression; muscle weakness; occasionally headache, 

vertigo, salivation changes, gastrointestinal disturbances, visual disturbances, 

tremor, changes in libido, incontinence, urinary retention ; skin reactions; raised liver 

enzymes; reduces reflexes; jaundice; psychological dependence; physiological 

dependence, respiratory arrest, rarely hallucination and hypotension; palpitation and 

hypotension. Life threatening side effects: Respiratory depression, especially 

when taken with alcohol or other CNS depressants in overdose; rarely hepatic 

and renal dysfunction; blood dyscrasias 

 

Zolpidem 

Schedule H 

Indications; Short term management of insomnia. 



 

 

Dosage form: Tablets 5 and 10 mg plain; 6.25 and 12.5 mg CR.



 

 

Dose; Oral;  

Adult — 5-10 mg immediately before bed time, maximum 10 mg/day, controlled 

releasetablets12.5mg immediately before bed time.Elderly — 5 mg before bed time. 

Contraindications; Obstructive sleep apnoea, acute or severe respiratory 

depression, marked neuromuscular respiratory weakness; severe hepatic 

insufficiency. 

Precautions; Myasthenia gravis; depression; hazardous occupations requiring 

complete mental alertness or motor coordination such as operating machine 

ryordrivingamotor vehicle; compromised respiratory function; pregnancy, lactation. 

Adverse Effects; Sedation, dizziness, dose dependent amnesia, nervousness, 

,nocturnal restlessness, nightmares, confusion, memory disturbance, withdrawal 

effects, CNS- depressant effects, ataxia, confusion, diplopia, euphoria; hepatitis; 

anaphylactic reactions, diarrhoea, nausea, headache; hyper excitability 

(paradoxical excitement);rarely hallucinations. Life threatening side effects- 

respiratory depression, rareangioedema; palpitation, chest discomfort, skin rash. 

30.2 Antidepressants 

Depression is a disorder of major public health importance, in terms of its suffering, 

dysfunction, morbidity, physical, social and mental deterioration and economic 

burden. In India, the estimated prevalence of depression has been reported to be up 

to 5%. 

The group includes tricyclic antidepressants (TCAs), selective serotonin reuptake 

inhibitors (SSRI), serotonin norepinephrine reuptake inhibitors (SNRI) and 

monoamine oxidase inhibitors. Antidepressants are indicated for treatment of 

moderate to severe depression. Mild depression is generally treated with non- 

pharmacological interventions like supportive psychotherapy cognitive behavior 

therapyorothersimilar approaches.



 

 

Response to antidepressants therapy is usually delayed with a lag period of upto two 

weeks. It may take about 5-6 weeks for significant improvement. Antidepressants 

relieve symptoms of depression but do not treat the underlying cause. 

Patients should be reviewed every 1 to 2 weeks at the start of treatment. Treatment 

should be continued for at least  4 weeks(6weeksintheelderly)before considering 

whether to change to another antidepressant due to lack of efficacy. In the case of a 

partial response, treatment may be continued for a further 2 weeks (elderly patients 

may take longer to respond). Remission usually occurs after 3 to 12 months. 

Treatment at full therapeutic dose should be continued for at least 4 to 6 months after 

resolution of symptoms (about 12 months in the elderly). Treatment should not be 

withdrawn prematurely otherwise symptoms are likely to recur. It is important to use 

doses that are sufficiently high for effective treatment, but not so high as to cause 

toxic effects. Low doses should be used for initial treatment in the elderly. The use of 

more than one antidepressant at a time is not recommended since this does not 

enhance effectiveness and may result in enhanced adverse effects or interactions. 

In patients with history of multiple episodes of depression, treatment may be required 

for longer time, which may go up to 2 years or even longer. When antidepressants are 

to be stopped following recovery, antidepressants are to be gradually tapered over a 

period of 2-3 months (6 months in patients who have been on long-term 

maintenance treatment). About one third of patients may not show satisfactory 

response to the first antidepressant that is prescribed. Dose of the drug may need to 

be increased in such cases, or one may need to switch to another antidepressant or 

use augmentation strategies. 

SSRIs are the treatment of first choice for depression because of good safety 

profile, less troublesome side effects and convenience of administration. SSRIs 

are well tolerated compared with the older TCAs. If a patient fails to respond to one 

SSRI, another SSRI can be used. Various SSRIs differ from each other in their half 



 

 

life and have minor differences in side effect profile. Newer dual reuptake inhibitors 

(SNRIs) such as venlafaxine and duloxetine tend to be tolerated less well than 

SSRIs but better than TCAs. A flexible approach is usually required to find the right 

drug for a particular patient. 

SSRIs characteristically cause gastrointestinal symptoms like nausea, vomiting, 

gastric distress and acidity, sleep disturbances, dizziness, sexual dysfunction like 

erectile dysfunction, delayed ejaculation and anorgasmia, hypersensitivity reactions 

including rash (may be a sign of an impending serious systemic reaction and 

discontinuation should be considered). Other adverse effects include hyponatraemia 

and bleeding tendency. SSRIs are less sedating and have fewer anticholinergic 

(antimuscarinic) and cardiotoxic effects than tricyclic antidepressants, and are safer 

in overdose than the older tricyclic compounds. SSRIs can cause serotonin syndrome 

in patients taking MAO-inhibitors. A combined use of SSRIs and NSAIDs increases 

the risk of gastrointestinal adverse effects. 

TCAs can be divided into those with more or less sedative effects. Those with 

sedative properties include amitriptyline and those with less sedative effects include 

imipramine. TCAs are especially effective in severe depression. Adverse effects of 

TCAs include anticholinergic (more correctly anti muscarinic) symptoms of dry 

mouth, blurred vision, constipation and urinary retention. Arrhythmias and heart 

block can occur. Limited quantities of TCAs should be prescribed at any one time, 

especially in patients with suicidal tendencies, because these are dangerous in 

overdose. 

All antidepressant drugs can cause discontinuation symptoms, if abruptly, 

especially those with short half-lives. Antidepressant treatment in the initial period 

of therapy has been associated with an increased risk of suicidal thoughts and acts, 

particularly adolescents and young adults. During early weeks of treatment 

patients should be warned of this potential adverse effect.



 

 

Amitriptyline* 

Schedule H 

 

Indications; Moderate to severe depression, migraine prophylaxis; tension type 

headache, neuropathic /chronic pain, fibromyalgia; Bulimia nervosa 

Dosage form; Tablets 10, 25and 75 mg 

Dose; Oral; Adult — Initially 50-75 mg daily in divided doses or as a single dose at 

bed time, increased gradually as necessary to150 to 225mg daily; prophylaxis of 

migraine:10-75mg at night; dose to be reduced to about half in the elderly.Child — 

Under 16 years; not recommended. 

Contraindications; Recent myocardial infarction, arrhythmias (especially heart 

block); manic phase in bipolar disorder; severe liver disease; children; porphyria; 

glaucoma, prostatic hypertrophy, patients on MAO inhibitors. 

Precautions; Cardiac disease; history of epilepsy; lactation; elderly; hepatic 

impairment; thyroid disease; pheochromocytoma; bipolar disorder (may 

precipitate switch to mania), psychoses (may aggravate psychotic symptoms); 

angle-closure glaucoma; history of urinary retention; concurrent electroconvulsive 

therapy; avoid abrupt withdrawal; anaesthesia (increased risk of arrhythmias and 

hypotension); pregnancy; pre-existing haematological disorder, abrupt 

disorientation. May impair ability to perform skilled tasks; high rate of fatality in 

overdose.increased risk of suicidal thinking behavior in children, adolescent/young adult 

(18-24yrs) with major depressive disorders (MDD)  

 

Adverse Effects; Sedation; dry mouth; stomatitis; blurred vision (disturbance of 

accommodation, increased intraocular pressure); constipation; nausea; difficulty in 

micturition; cardiovascular adverse effects particularly with high dosage including 



 

 

ECG changes, arrhythmias, postural hypotension, tachycardia, syncope; sweating, 

tremor, rash and hypersensitivity reactions (urticaria, photosensitivity); behavioural 

disturbances; may precipitate hypomania or Mania in bipolar disorder, confusion 

(particularly in elderly), interference with sexual function, blood sugar changes; 

increased appetite and weight gain (occasional weight loss); endocrine adverse 

effects such as testicular enlargement, gynaecomastia and galactorrhoea; 

convulsions (reduce seizure threshold), movement disorders and dyskinesias, 

fever, agranulocytosis, leukopenia, eosinophilia, purpura, thrombocytopenia, 

hyponatraemia (may be due to inappropriate antidiuretic hormone secretion); 

abnormal liver function test. 

Imipramine 

Schedule H 

Indications;Major depression, anxiety disorders; chronic pain; nocturnal enuresis; 

insomnia. 

Dosage form(s); Tablets: 25 and 75 mg; Capsules: 75 mg. 

Dose; Oral; Adult — Initially 50-75 mg daily in divided doses or as a single dose at 

bed time, increased gradually as necessary to150 to 225 mg daily;dose to be reduced 

in elderly. Child—<6years: not recommended; Enuresis:6-12 years: 25 mg at bed 

time, >12 years: 50 mg at bedtime. 

Contraindications;Recent myocardial infarction, arrhythmias (particularly heart 

block, liver disease; epilepsy, manic phase of bipolar disorder, narrow angle 

glaucoma, patients on MAO inhibitors, hypersensitivity. 

Precautions; Cardiac disease (particularly with arrhythmias), history of 

epilepsy, pregnancy, lactation, elderly, hepatic impairment, thyroid disease, 

pheochromocytoma, history of mania, psychoses (may aggravate psychotic 

symptoms), susceptibility to angle-closure glaucoma, history of urinary retention, 



 

 

concurrent electroconvulsive therapy; if possible avoid abrupt withdrawal; 

anaesthesia (increased risk of arrhythmias and hypotension) porphyria; 

hypersensitivity. Drowsiness may affect performance of skilled tasks (e.g. driving); 

enhances effects of alcohol. 

Adverse Effects; Dry mouth, sedation, blurred vision (disturbance of 

accommodation, increased intraocular pressure), constipation, nausea, difficulty 

with micturition; cardiovascular side effects (such as ECG changes, arrhythmias, 

postural  hypotension, tachycardia, syncope( particularly with high doses); sweating, 

tremor, rashes and hypersensitivity reactions (including urticaria, 

photosensitivity), behavioural disturbances (particularly children), hypomania or 

mania, confusion or delirium (particularly elderly), headache, interference with 

sexual function, blood sugar changes; increase appetite and weight gain 

(occasionally weight loss); endocrine side- effects such as testicular enlargement, 

gynaecomastia, galactorrhoea; convulsions (lowers seizure threshold), movement 

disorders and dyskinesias, dysarthria, paraesthesia, taste disturbances, 

tinnitus, fever, agranulocytosis, leucopenia, eosinophilia, purpura, 

thrombocytopenia, hyponatraemia, abnormal liver function tests (jaundice); 

impairment of memory, cutaneous vasculitis. 

Escitalopram 

Indications; Major depressive disorder, generalised anxiety disorder, obsessive 

compulsive disorder, panic disorder, social anxiety disorder, post traumatic stress 

disorder, premenstrual dysphoricdisorder 

Dosage form; Tablets 5,10and20mg. 

Dose; Oral; Initially 10 mg once daily, can be increased to 20mg/ day after 4-5 

weeks, if response is inadequate. Maximum dose- 20 mg daily. In elderly and in 

patients with anxiety disorders, start with 5 mg per day.



 

 

Contraindications; Manic phase of bipolar disorder 

Precautions; History of panic disorder or seizure disorder, renal impairment, 

hepatic impairment, concomitant use of escitalopram with other SSRIs, SNRIs or 

tryptophan, pregnancy, bipolar disorder 

Adverse Effects; Insomnia (causes somnolence in some cases), nausea, diarrhoea, 

constipation, delayed ejaculation, erectile dysfunction, decreased sexual desire, 

sweating, rare bleeding, hyponatremia, seizure; switch to mania in bipolar disorder, 

headache, flu like syndrome 

Fluoxetine 

Schedule H 

Indications; Major depression (including paediatric depression); obsessive-

compulsive disorder (in both adult and paediatric populations); bulimia nervosa; 

anorexia nervosa; panic disorder and premenstrual dysphoric disorder 

Dosage form(s); Tablets 10, 20, 40 and 60 mg Capsules 10, 20, 40 and 60 mg 

Dose;Oral; 20 mg/day initially in morning after breakfast; can be increased to 40 

mg/day after 4-5 weeks, if response is inadequate (maximum dose 80mg).Usual 

dose in depression:20-40mg. Usual dose in obsessive compulsive disorder: 20-80mg 

Contraindications; Manic phase of bipolar disorder; patients on MAO inhibitors; 

hypersensitivity. 

Precautions; Should be used with caution in patients with epilepsy, cardiac disease, 

diabetes mellitus, susceptibility to angle-closure glaucoma, history of mania or 

bleeding disorders (especially gastro intestinal bleeding), use with other drugs that 

increase the risk of bleeding, hepatic impairment, renal impairment, pregnancy, 

and lactation; patients with suicidal risk; risk of suicidal behaviour is possibly 

higher in young adults, calling for close monitoring of those receiving SSRIs. To be 



 

 

used with caution in those receiving concurrent electroconvulsive therapy 

(prolonged seizures reported with fluoxetine). SSRIs may also impair performance 

of skilled tasks 

Adverse Effects; Gastrointestinal side effects (dose- related and fairly common-

include nausea, vomiting, dyspepsia, abdominal pain, diarrhoea, constipation), 

anorexia with weight loss (increased appetite and weight gain also reported); 

nervousness, anxiety, headache, insomnia, tremor, sexual dysfunction, asthenia, 

hypersensitivity reactions including rash (consider discontinuation-may be sign 

of impending serious systemic reaction, possibly associated with vasculitis), 

urticaria, angioedema, anaphylaxis, arthralgia, myalgia and photosensitivity; 

other side-effects include dry mouth, hallucinations, drowsiness, convulsions, 

galactorrhoea, urinary retention, sweating, hypomania or mania, movement disorders 

and dyskinesias, visual disturbances, hyponatraemia; serum sickness, elevation of 

liver enzymes. 

Mirtazapine 

Schedule H 

Indications; Major depressive disorder, chronic tension type headache 

Dosage form(s); Tablets 7.5, 15, 30, 45 mg; Orodispersible Tablets 7.5, 15, 30 

mg 

Dose; Oral; Initial 15 mg/day in the evening; increase after 4-5 weeks if response is 

minimal or partial; maximum dose 45 mg/day. 

Contraindications; Severe hepatic and renal impairment, patients on MAO 

inhibitors, hypersensitivity, 

Precautions; Elderly, children and adolescents under 18 years of age (increases 

suicidal ideas), history of epilepsy, cardiac illness, history of agranulocytosis, 

pregnancy (limited experience),lactation (secreted in milk), elderly, hepatic 



 

 

impairment, history of mania, abrupt discontinuation, drowsiness may affect 

performance of skilled tasks (e.g. driving); effects of alcohol enhanced. 

Adverse Effects; Dizziness, blurred vision, sedation, somnolence, malaise, 

increased appetite, weight gain, dry mouth, constipation, hypotension, joint and 

muscle pain are common. Less common side effects that tend to occur more often at 

higher doses include restlessness, irritability, aggression, apathy, anhedonia, 

difficulty swallowing, shallow breathing, decreased body temperature, pupil 

constriction, nocturnal emissions, spontaneous orgasms, impaired balance, restless 

legs syndrome, and vivid dreams. Rare side effects include allergic reaction, edema, 

fainting, seizures, bone marrow suppression, myelody splasia, and agranulocytosis, 

suicidal behaviour, angle closure glaucoma 

 

Sertraline 

Schedule H 

Indications; Major depressive disorder, generalised anxiety disorder, obsessive 

compulsive disorder, panic disorder, social anxiety disorder, post traumatic stress 

disorder, premenstrual dysphoric disorder. 

Dosage form; Tablets 25, 50, and 100 mg 

Dose; Oral; 50 mg/day initially, which can be gradually increased to 100 mg after 2-

3 weeks; If response is inadequate after 4-5 weeks, dose can be further increased 

(max 200mg). 

Contraindications; Should not be used if the patient enters a manic phase; patients 

on MAO inhibitors; hypersensitivity. 

Precautions; Bipolar disorder; bleeding disorders (especially gastrointestinal 

bleeding), use with other drugs that increase the risk of bleeding, hepatic impairment, 

renal impairment, pregnancy and lactation; abrupt discontinuation to be avoided, 



 

 

history of akathisia and hyponatremia; patients with suicidal risk, especially 

adolescents and young adults. 

Adverse Effects; Gastro-intestinal adverse effects like nausea, vomiting, dyspepsia, 

abdominal pain, diarrhoea, constipation, anorexia, weight loss (increased appetite 

and weight gain also reported); headache, dizziness, insomnia, hypersomnia, dry 

mouth, nervousness, anxiety, tremor, asthenia, hallucinations, drowsiness, 

convulsions, galactorrhoea, sexual dysfunction, delayed ejaculation, urinary 

retention, sweating, may precipitate hypomania or mania in patients with bipolar 

disorder, dyskinesias, visual disturbances, hyponatraemia; elevation of liver enzymes 

hypersensitivity, suicidal risk especially in the first month of treatment. Risk of 

suicidal behaviour is possibly higher in young adults, calling for close monitoring of 

those receiving SSRIs. SSRIs may also impair performance of skilled tasks. 

Venlafaxine 

Schedule H 

Indications; Major depressive disorder, generalised anxiety disorder 

Dosage form(s); Tablets 37.5, 75 mg; Tablets (SR) 75, 150 mg 

Dose; Oral; 37.5 mg twice a day initially, increased to 150 mg/day in  2 weeks in 

increments of 37.5 mg every 7 days; usual therapeutic dose 150-225 mg/day; Full 

dose in ER preparation can be given as a single dose in morning or evening, 

depending on tolerability (max dose 375 mg). 

Contraindications; Manic phase of bipolar disorder; uncontrolled narrow angle 

closure glaucoma, patients on MAO inhibitors, hypersensitivity. 

Precautions; History of seizures, cardiac disease and hypertension, mania, bleeding 

disorders (especially gastrointestinal bleeding), patients on other drugs that increase 

the risk of bleeding, hepatic impairment, renal impairment, pregnancy, lactation; 

abrupt discontinuation to be avoided; history of akathisia and hyponatremia.



 

 

Adverse Effects; Gastrointestinal adverse effects like nausea, vomiting, dyspepsia, 

abdominal pain, diarrhoea, constipation, anorexia with weight loss and 

hypersensitivity; dizziness, insomnia, hypersomnia, dry mouth, nervousness, anxiety, 

headache, tremor, asthenia, hallucinations, drowsiness, convulsions, galactorrhoea, 

sexual dysfunction, urinary retention, sweating, may precipitate hypomania or mania 

in patients with bipolar disorder, visual disturbances, hyponatraemia; elevation of 

liver enzymes. 

Higher-dose venlafaxine therapy is associated with an increased risk of sustained 

elevation of blood pressure. 

Venlafaxine carries maximum chances of discontinuation syndrome among all 

antidepressants. Abrupt discontinuation characterized by gastrointestinal 

disturbances, headache, dizziness, paraesthesias, tremors, and sleep disturbance. 

30.3 Antipsychotics 

Antipsychotics are drugs used for pharmacological management of schizophrenia 

and other psychotic disorders. Antipsychotics are mainly classified into typical or the 

first generation antipsychotics (FGAs) and atypical or the second generation 

antipsychotics (SGAs). FGAs are further classified into phenothiazines(for 

example chlorpromazine), butyrophenones (for example 

haloperidol),thioxanthenes (for example flupenthixol), and others. SGAs include 

olanzapine, risperidone, ziprasidone, quetiapine, paliperidone, clozapine, 

aripiprazole and others. Antipsychotics are effective in both acute and 

maintenance treatment of schizophrenia and other psychotic disorders. All 

antipsychotics have been shown to have nearly equivalent efficacy, though some 

patients may respond better to one particular drug. This individual response means 

that there is no clear first-line antipsychotic suitable for all. Various antipsychotics 

differ from each other in their pharmacology, kinetics, side effect profile and 



 

 

tolerability. There is no convincing evidence to support any advantage for SGAs 



 

 

over FGAs. As a class, SGAs have a lower propensity for extrapyramidal side 

effects (EPS), but this advantage is offset by a higher propensity for metabolic side-

effects. In patients whose symptoms do not responded adequately to sequential trials 

of adequate dose of two or more antipsychotic drugs for an adequate duration, 

clozapine is indicated. 

Treatment of schizophrenia and other psychotic disorders includes acute phase 

treatment and maintenance phase. 

Acute Phase Treatment: 

Antipsychotics are effective in diminishing most of the symptoms of 

schizophrenia, though the effect is most marked on positive symptoms (delusions, 

hallucinations, excitement, and disorganized behaviour). Antipsychotics are less 

effective in control of negative symptoms like social withdrawal, psychomotor 

retardation and affective flattening. Positive symptoms start responding within the 

first week of treatment, but it may take few weeks to months for complete 

improvement to occur depending on the severity and duration of illness. Acute 

phase treatment may continue for about 3 months. Remission of positive 

symptomsisgenerallyachievedin70%ofthecases.Efficacy is relatively less in case of 

other symptom groups e.g. negative symptoms or disorganization, though these 

symptoms also improve to some degree. 

Maintenance Therapy 

Long-term treatment in patients with a definite diagnosis of schizophrenia is 

necessary to prevent relapses and development of chronicity. For acute psychotic 

disorders or mania, treatment needs to be continued for about 6 months after 

remission of the symptoms. The lowest possible dose of antipsychotic drug that will 

prevent major exacerbations of florid symptoms is used for maintenance or long-term 

management. Too rapid a dose reduction should be avoided. Intramuscular depot 



 

 

preparations such as fluphenazine decanoate may be used as an alternative to oral 

maintenance therapy especially when compliance with oral treatment is unreliable. 

Stress may sometimes precipitate exacerbations of illness in patients on 

maintenance drug therapy. Withdrawal of maintenance drug treatment requires 

careful monitoring, since it is not possible to predict the course of the disease and the 

patient may suffer are lapse if treatment is withdraw nearly. Further, the need for 

continuation of treatment may not be evident on withdrawal of treatment, because 

relapse may be delayed for several weeks. 

Treatment of schizophrenia may need to be continued for a long period, which may 

vary from 2-3 years, depending on the duration of illness. In some cases, it may 

continue lifelong. 

Adverse Effects 

Both FGAs and SGAs are associated with a number of adverse effects. These include 

weight gain, dyslipidaemia, hyperprolactinaemia, sexual dysfunction, extrapyramidal 

symptoms (EPS), anticholinergic effects, sedation and postural hypotension. The 

exact profile of the side effects is drug-specific. FGAs are more commonly associated 

with anticholinergic side effects and EPS, whereas SGAs have more of metabolic 

side effects. 

Side effects are a common reason for treatment discontinuation. Patients may not 

report side effects spontaneously. Therefore, the therapist also needs to screen for 

them. Systematic enquiry along with a physical examination and appropriate 

biochemical tests is the only way to assess accurately the presence and severity of the 

side effects. 

Extrapyramidal symptoms consist of parkinsonism- type symptoms, acute dystonia, 

akathisia, tardive dyskinesia and neuroleptic malignant syndrome. Parkinsonian 

syndrome consists of tremors, rigidity, bradykinesia, shuffling gait and 



 

 

parkinsonian facies, and may be seen after few days of treatment. Acute dystonia 

(tonic spasm of a group of muscles of neck, eyes or extremities) may occur after few 

hours to days of starting the treatment. Akathisia is characterised by motor 

restlessness, in which a person is unable to sit still at one pace and feels comforted by 

moving extremities and walking around. It is also seen after few days of treatment. It 

may sometimes look like an exacerbation of the condition being treated. Tardive 

dyskinesia is usually characterised by orofacial dyskinesia, which usually occurs after 

many months to years of use of antipsychotics. Parkinsonian symptoms are 

usually reversible on withdrawal of the drug and may be suppressed by 

anticholinergic (antimuscarinic) drugs. Antiparkinsonian medication like 

trihexyphenidyl2-8 mg/day in divided doses is used for treatment of drug-induced 

parkinsonism. 

Tardive dyskinesia is usually associated with long-term treatment and high dosage of 

an antipsychotic, particularly in elderly patients. There is no established treatment for 

tardive dyskinesia, which may be irreversible on withdrawing therapy. Withdrawal of 

antipsychotics at the earliest signs of tardive dyskinesia may halt its full 

development. Treatment of all patients on antipsychotics must be carefully and 

regularly monitored. 

Neuroleptic malignant syndrome (NMS) is an emergency condition, associated with 

use of antipsychotics. It is characterised by hyperthermia, fluctuating levels of 

consciousness, muscular rigidity, and autonomic dysfunction with pallor, 

tachycardia, labile blood pressure, sweating and urinary incontinence, and raised 

CPK levels. It is a rare adverse effect of antipsychotics and is potentially fatal, if not 

treated. It is more commonly seen with FGAs like haloperidol, though there are 

also reports of its occurrence with some SGAs like risperidone. NMS is managed 

by discontinuing the antipsychotic, correcting fluid and electrolyte defects, and 

medications like bromocriptine and dantrolene.



 

 

Chlorpromazine 

Schedule H 

Indications; Schizophrenia and other psychotic disorders, mania, psychomotor 

agitation and violent behaviour, intractable hiccups. 

Dosage form(s); Tablets 25, 50 and 100 mg; Syrup 60 ml (25 mg/5 ml); Injection 2 

ml ampoule (25 mg/ml). 

Dose; Oral; Adult — Schizophrenia and other psychoses, mania, psychomotor 

agitation, violent behaviour: initially 200-300 mg/day in 2-3 divided doses gradually 

increased to 300-400 mg/day (usual maintenance dose) Maximum dose – 

1000mg/day. Dose of 25-50 mg 2-3 times a day for intractable hicupps and vomiting. 

Elderly or debilitated — one-third to one-half the adult dose. 

For acute excitement oragitation—25to50mgdeepI/M 6 to 8h. 

Contraindications; Impaired consciousness due to CNS depression; bone-marrow 

depression; pheochromocytoma; epilepsy, narrow angle glaucoma, Parkinson’s disease;. 

concomitant use of other CNS depressants 

Precautions; Cardiovascular and cerebrovascular disorders, respiratory disease, 

parkinsonism, epilepsy, acute infections, pregnancy, lactation, renal and hepatic 

impairment, history of jaundice, leukopenia; hypothyroidism, myasthenia gravis, 

prostatic hypertrophy, angle-closure glaucoma; elderly; avoid abrupt withdrawal; 

patients should remain supine and the blood pressure monitored for 30 minutes 

after intramuscular injection; extreme heat, alcohol withdrawal, peptic ulcer. May 

impair ability to perform skilled tasks, for example operating machinery, driving. 

Adverse Effects; Sedation; anticholinergic symptoms including dry mouth, 

constipation blurred vision, difficulty in micturition; hypotension; extrapyramidal 

symptoms; tardive dyskinesia on long term use; hypothermia, drowsiness, 



 

 

apathy, pallor, nightmares, dizziness, excitement, headache, confusion, 



 

 

depression; more rarely, agitation; EEG changes; convulsions; nasal congestion; 

tachycardia and arrhythmias; ECG changes; respiratory depression; menstrual 

disturbances, galactorrhoea, gynaecomastia, impotence, weight gain; 

sensitivity reactions such as agranulocytosis, leukopenia, haemolyticanaemia, 

photosensitization, contact sensitization and rashes, jaundice and alterations in 

liver function; neuroleptic malignant syndrome; lupus erythematosuslike syndrome; 

with prolonged high dosage, corneal and lens opacities, and purplish pigmentation of 

the skin, cornea andretina;intramuscularinjectionmaybepainfulandcausehypotension 

and tachycardia and nodule formation; seizures, hyperprolactinemia, 

ocularcomplication 

Trifluoperazine 

ScheduleH 

Indications; Schizophreniaandotherpsychoticdisorders 

Dosage form; Tablets 1, 5, 10 mg 

Dose; Oral; 

Schizophrenia and Psychosis: 

Adult and child over 12 years — Initially 10-15 mg in 2-3 divided doses; can be 

increased to 15-30 mg/day after 1-2 weeks depending on response. 

Elderly — Half the adult dose 

Contraindications; Hypersensitivity to phenothiazines; bone marrow depression; 

liver disease; blood dyscrasias; pre-existing CNS depression and coma; 

pheochromocytoma. 

Precautions; Myasthenia gravis; renal and hepatic impairment; benign prostatic 

hyperplasia; glaucoma; epilepsy; exposure to extreme heat or phosphorous 

insecticides; peptic ulcer, Parkinson’s disease, interactions (Appendix 10a), 



 

 

pregnancy. 

Adverse Effects; Extrapyramidal symptoms; anticholinergic side effects, dry mouth; 

constipation; urinary retention; blurred vision; postural hypotension.; sedation; skin 

rash; priapism; galactorrhea; amenorrhea; dizziness; tardive dyskinesia on long term 

use; neuroleptic malignant syndrome; jaundice; agranulocytosis; seizure; increased 

risk of cerebrovascular events in elderly patients with dementia related psychosis; 

hyperglycemia/hypoglycemia, tremor, skin discoloration 

 

Haloperidol 

Schedule H 

Indications; Schizophrenia and other psychotic disorders, mania, psychomotor 

agitation and violent behaviour; tic and tourette’s disorder 

Dosage form(s); Tablets—0.25mg;1.5,5,10and20mg; Liquid 30 ml (1mg/ml) – 

Injection 1 ml ampoule (5mg/ml) 

Dose; Oral; Adult — Schizophrenia and other psychoses, mania, psychomotor 

agitation and violent behaviour: 5-10 mg/ day in two divided doses, may be increased 

to 10-20 mg/ day, if required. 

Tic and Tourette disorder—0.25-0.50mg 2–3times a day 

Elderly or debilitated—Half to one third of the adult dose. 

Child—25to50g/kg daily in 2 divided doses (max.10mg daily). 

Intramuscular injection 

Adult — Acute psychotic conditions: 5 to 10 mg I/M, may 

berepeatedafter6to8hoursaccordingtoresponse; Patient to be shifted to oral 

medication, once receptive



 

 

Elderly or debilitated — Half the adult dose. 

Child — Not recommended. 

Contraindications; Impaired consciousness due to CNS depression; bone-marrow 

depression; pheochromocytoma; porphyria; basal ganglia disease; parkinsonism, 

thyrotoxicosis, cardiac arrhythmia, depression, angle-closure glaucoma; bradycardia 

Precautions; Cardiovascular and cerebrovascular disorders; respiratory disease; 

parkinsonism; epilepsy; acute infections; pregnancy, lactation; renal and hepatic 

impairment, history of jaundice; leukopenia (blood count required if unexplained 

fever or infection); hypothyroidism, myasthenia gravis, prostatic hypertrophy, angle-

closure glaucoma; subarachnoid haemorrhage and metabolic disturbances such as 

hypokalaemia, hypocalcaemia, or hypomagnesaemia; elderly (particularly in very 

hot or very cold weather); children and adolescents; avoid abrupt withdrawal; 

patients should remain supine and the blood pressure monitored for 30min after 

intramuscular injection; photo sensitisation, peptic ulcers; may impair ability to 

perform skilled tasks, for example operating machinery, driving; QTc prolongation, 

increase risk of sudden death, esophageal dysmotility 

 

AdverseEffects; As for Chlorpromazine (see above),but less sedating and fewer 

hypotensive and anticholinergic symptoms; pigmentation and photosensitivity 

reactions rare; extrapyramidal symptoms are more common and severe, particularly 

acute dystonia and akathisia; tardive dyskinesia on long term use; neuroleptic 

malignant syndrome; rarely weight loss, hypoglycaemia, inappropriate antidiuretic 

hormone secretion. 

 

 



 

 

Fluphenazine decanoate 

Schedule H 

Indications; Schizophrenia and other psychotic disorders; used in patients, 

where adherence can’t be maintained to oral medication or the patient prefers adepot 

medication 

Dosage form; Fluphenazine decanoate depot Injection1 ml ampoule (25 mg/ml), 

oilybase 

Dose;Initialdose12.5mgdeepI/M,inglutealmuscle,to be administered in jig jag 

manner; repeated after 4-7 days; Subsequently 25 mg deep I/M every 2-3 weeks; may 

be increased to 50-75 mg every 2-3weeks. 

Contraindications; Impaired consciousness due to CNS depression; bone-marrow 

depression; pheochromocytoma; porphyria; basal ganglia disease; parkinsonism, 

thyrotoxicosis, cardiac arrhythmia, depression, close angle glaucoma; bradycardia 

Precautions; Cardiovascular and cerebrovascular disorders; respiratory disease; 

parkinsonism; epilepsy; acute infections; pregnancy, lactation; renal and hepatic 

impairment, history of jaundice; leukopenia (blood count required if unexplained 

fever or infection); hypothyroidism, myasthenia gravis, prostatic hypertrophy, angle-

closure glaucoma; also subarachnoid haemorrhage and metabolic disturbances such 

as hypokalaemia, hypocalcaemia, or hypomagnesaemia; elderly (particularly in very 

hot or very cold weather); children and adolescents; avoid abrupt withdrawal; 

patients should remain supine and the blood 

Pressure monitored for30minafterintramuscularinjection; photosensitisation, peptic 

ulcers; may impair ability to perform skilled tasks, for example operating 

machinery, driving. 

 



 

 

Adverse Effects—As for Chlorpromazine(see above),but less sedating and fewer 

hypotensive and anticholinergic symptoms; pigmentation and photosensitivity 

reactions rare; extrapyramidal symptoms are more common and severe, particularly 

acute dystonia and akathisia; tardive dyskinesia on long term use; neuroleptic 

malignant syndrome; rarely, weight loss, hypoglycaemia, inappropriate antidiuretic 

hormone secretion. 

 

Olanzapine 

Schedule H 

Indications; Schizophrenia and other psychotic disorders, mania/ mixed episode, 

psychomotor agitation and violent behavior 

Dosage form(s); Tablets 2.5, 5, 7.5, 10, 15 and 20 mg. Injection 5 mg/ml (2 ml 

ampoule) 

Dose; Oral 

Schizophrenia: initial 5-10 mg at bedtime, usual dose is 10-20 mg. Acute manic 

episodes: 10-20 mg/day. 

Agitation: 5-10 mg orally, may be repeated after 2-4 hours. 

Intramuscular injection 

Initial dose 10 mg; second injection of 5-10 mg may be administered4-6hours after 

first injection; maximum daily dose of olanzapine is 20mg, with no more than 3 

injections per 24hours. 

Contraindications; Close angle glaucoma, unstable medical condition (e.g. acute 

myocardial infarction, unstable angina pectoris, severe hypotension, bradycardia, 

sick sinus syndrome) hypersensitivity, breast feeding



 

 

Precautions; Impaired renal, hepatic and cardiovascular function; prostatic 

hypertrophy; paralytic ileus; parkinsonism; blood dyscrasias; myelosupression; 

seizures; dementia; pregnancy 

Adverse Effects; Sedation, postural hypotension, dizziness, constipation, 

increased appetite, weight gain, obesity, akathisia, fatigue, tremors, oedema, 

antimuscarinic effects, hallucination, bradycardia, hypotension, urinary 

incontinence, photosensitivity, eosinophilia,; hypercholesterolemia, 

hyperglycemia, metabolic syndrome, iatrogenic diabetes mellitus, exacerbation of 

Parkinson’s disease, hyperprolactinemia; rarely seizures, leucopenia and rash. 

Risperidone  

Schedule H 

Indications; Schizophrenia and other psychotic disorders, mania; psychomotor 

agitation and violent behaviour; agitation; autism-related irritability. 

Dosage form(s); Tablets 0.5,1,2,3 and 4 mg. Orally Disintegrating tablets 0.5,1 

and 2mg. Liquid 1mg/ml; Long-acting depot microsphere formulation for deep 

intramuscular administration 25 mg vial/kit 

Dose; Oral; Schizophrenia, psychosis and mania–to start with1-2mg/ day, can be 

increased to 2-6 mg/day in increments of 1-2mg/day; Usual therapeutic dose 4-

6mg/day; maximum dose 8 mg/day. Children and elderly-0.5-2.0mg/day 

Intramuscular injection (depot) 

25 mg deep I/M every 2 weeks; can be increased to 50 mg fortnightly, if required. 

Contraindications; Unstable medical condition (e.g. acute myocardial infarction, 

unstable angina pectoris, severe hypotension, bradycardia, sick sinus syndrome) 

hypersensitivity, breast feeding 



 

 

Precautions; Impaired renal, hepatic and cardiovascular function; prostratic 

hypertrophy; paralytic ileus; parkinsonism; blood dyscrasias; myelosupression; 

seizures; dementia; pregnancy 

Adverse Effects; Dose dependent extrapyramidial side effects, postural hypotension, 

drowsiness, dizziness, nausea, vomiting, diarrhea, constipation, weight gain, 

agitation, insomnia, akathesia, tremors, urinary incontinence, dyspnea, arthralgia, 

myalgia, abnormal vision, rash, hypoaesthesia, impaired concentration, 

hyperprolactinemia (with galactorrhoea, menstrual disturbances, gynaecomastia), 

sexual dysfunction, blood diosrders; oedema, increased appetite, diabetes, 

dyslipaedemia;, bradycardia. 

30.4 Drugs for Bipolar Disorder 

Bipolar disorders are episodic disorders characterised by episodes of mania and 

depression or of mania alone. The illness is very disabling and is responsible for the 

loss of more disability-adjusted life-years primarily because of its early onset and 

chronicity across the life span. Bipolar disorders have a prevalence of about 1%. 

Treatment of bipolar disorders has to take in account of three stages: treatment of the 

acute episode, continuation phase and prophylaxis to prevent further episodes. 

Treatment is aimed at resolution from the episode with the goal of achieving 

remission, defined as a complete return to baseline level of functioning and a virtual 

lack of symptoms. Even following complete resolution of the symptoms, patients 

remain at risk of relapse (following remission of a depressive episode, patients may 

remain at particularly high risk of relapse for a period up to 6 months; this phase of 

treatment is also referred to as continuation phase of treatment). After 

successfully completing the acute phase of treatment, patients enter the 

maintenance phase. Maintenance phase  includes continuation treatment and 

prophylaxis phase. The primary goal of treatment is to optimize protection against 

recurrence of depressive, manic, hypomanic or mixed episodes. In addition, attention 



 

 

needs to be devoted to maximizing patient’s functioning and minimizing sub 

threshold  symptoms  and  adverse effects oftreatment. 

Acute treatment 

Manic or mixed episodes: The first-line pharmacological treatment for manic or 

mixed episodes is the initiation of either valproate or antipsychotic or lithium plus 

an antipsychotic or valproate plus an antipsychotic. Valporoate has an advantage 

of immediate onset of action, whereas with lithium, onset may be delayed upto 2 

weeks. For less ill patients, monotherapy with valproate, lithium or an antipsychotic 

such as olanzapine may be sufficient. Short-term adjunctive treatment with a 

benzodiazepine like lorazepam or clonazepam may also be helpful. For mixed 

episodes, valproate may be preferred over lithium. Atypical antipsychotics are 

preferred over typical antipsychotics because of their more benign side effect profile, 

with most of the evidence supporting the use of olanzapine or risperidone. 

Alternatives include carbamazepine or oxcarbazepine in lieu of lithium 

orvalproate. 

For patients who, despite receiving maintenance medication treatment, experience a 

manic or mixed episode (i.e., a “breakthrough” episode), the first-line intervention 

should be to optimize the dose of medication. Introduction or resumption of an 

antipsychotic is sometimes necessary. Severely ill or agitated patients may also 

require short-term adjunctive treatment with a benzodiazepine. When first- line 

medication treatment at optimal doses fails to control symptoms, recommended 

treatment options include addition of another first-line medication (lithium or 

valproate). Alternative treatment options include adding carbamazepine or 

oxcarbazepine to the first line medication, adding an antipsychotic if not already 

prescribed, or changing from one antipsychotic to another. Clozapine may be 

particularly effective in the treatment of refractory illness. Manic or mixed episodes 

with psychotic features usually require treatment with an antipsychotic medication.



 

 

Depressive episodes: In depressive episodes occurring in bipolar disorder, 

antidepressants should never be given without a cover of a mood stabiliser. If a 

patient is already on a mood stabiliser, its dose should be optimized. If depression is 

severe, one may add venlafaxine or one of the SSRIs in addition to the mood 

stabiliser. Another approach is to start either lithium or lamotrigine. Recent studies 

have found a strong evidence for efficacy of olanzapine-fluoxetine combination, 

quetiapine and lamotrigine for acute treatment of depression in patients with bipolar 

I disorder. In patients with life-threatening inanition, suicidality, or psychosis, 

electroconvulsive therapy (ECT) also represents a reasonable alternative. ECT is 

also a potential treatment for severe depression during pregnancy. Psychological 

treatments like interpersonal therapy and cognitive behavior therapy may also be 

useful when added to pharmacotherapy. For patients who, despite receiving 

maintenance medication treatment, suffer a breakthrough depressive episode, the 

first-line intervention should be to optimize the dose of maintenance medication. 

When an acute depressive episode of bipolar disorder does not respond to first-line 

medication treatment at optimal doses, next steps include changing mood stabilizer 

or the antidepressant. For patients with severe or treatment- resistant depression 

or depression with psychotic or catatonic features, ECT may be considered. 

Depressive episodes with psychotic features usually require adjunctive treatment with 

anantipsychotic medication. 

Rapid cycling 

Rapid cycling refers to the occurrence of four or more episodes of mania, hypomania 

or depression within a single year. The episodes are demarcated either by partial or 

full remission for at least 2 months or a switch to an episode of opposite polarity 

(e.g., from a major depressive to a manic episode).The initial intervention in patients 

who experience rapid cycling is to identify and treat medical conditions, such as 

hypothyroidism or drug or alcohol use, that may contribute to cycling. Certain 



 

 

medications, particularly antidepressants, may also contribute to rapid cycling and 

should be tapered if possible. Valproate and carbamazepine have got specific efficacy 

in cases of rapidcycling. 

Maintenance treatment 

Maintenance treatment is indicated in bipolar disorder considering high rate of 

recurrences of episodes of mania or depression. The medications with the best 

empirical evidence to support their use in maintenance treatment include lithium and 

valproate. Possible alternatives include carbamazepine or oxcarbazepine. 

Lamotrigine, another mood stabilizer has got specific efficacy in bipolar 

depression. For patients treated with an antipsychotic medication during the 

preceding acute episode, the need for ongoing antipsychotic treatment should be 

reassessed upon entering maintenance treatment. Antipsychotics should not be 

discontinued if there are persisting psychotic symptoms. In some cases, 

maintenance therapy with atypicalantipsychoticsmaybehelpful.Duringmaintenance 

phase of treatment, psychosocial interventions should also be undertaken with focus 

on maintaining treatment adherence, lifestyle changes, and early detection of 

prodromal symptoms and interpersonal difficulties, if any. Patients, who continue to 

experience sub threshold symptoms or breakthrough mood episodes, may require 

the addition of another maintenance medication, an atypical antipsychotic, or an 

antidepressant. 

Lithium prophylaxis should only be undertaken under specialist care. Long-term 

lithium therapy has been associated with thyroid dysfunction and mild cognitive 

and memory impairment. Patients should continue the prophylactic treatment for 

longer than 3 to 5 years only if benefit persists. If lithium is to be discontinued, the 

dose should be reduced gradually over a period of few months and patients should 

be warned of possible relapses if discontinued abruptly. Lithium has a narrow 

therapeutic/ toxic ratio, and regular monitoring of serum levels is required.



 

 

A serum level of 0.6-1.0 mmol/l is generally considered necessary for therapeutic 

effect and 0.4-0.8 mmol/l for prophylactic effect. Blood samples for estimation are 

taken 12 hours after the preceding dose. 

Long term maintenance is indicated if there have been two or more episodes in 

bipolar disorder. Long-term drug treatment needs to be given for at least 2 years 

after an episode of bipolar disorder, and up to 5 years if the person has risk factors for 

relapse, such as a history of frequent relapses or severe psychotic episodes, comorbid 

substance misuse, ongoing stressful life events, poor social support or family history 

of bipolardisorder. 

Carbamazepine* (Refer Page No. -----) 

Schedule H 

Indications; Acute mania or mixed episode; prophylaxis of bipolar disorder; seizure 

disorder; impulse control disorder, trigeminal neuralgia. 

Dosage forms; Tablets 100, 200 and 400mg plain; CR Tablets-

200,400mg;100mg(DT) Syrup100mg/5ml. 

Dose; Oral; Adult—Initially 200-400mg in 2-3 divided doses, increased to 600-800 

mg/day in 2-3 divided doses over 4-7 days. Maximum dose 1200mg/day. Usual 

maintenance range 600 to 800mg daily. Trigeminal neuralgia: initially 100mg twice 

daily, maintenance dose is400-800mg/day. CR preparations can be given twice aday. 

Contraindications; Atrioventricular conduction abnormalities; history of bone-

marrow depression; porphyria; hypersensitivity. 

Precautions; Hepatic impairment; renal impairment; cardiac disease; skin reactions; 

history of blood disorders (blood counts before and during treatment); glaucoma; 

lactation; avoid sudden withdrawal; interactions; pregnancy; patients on 

anticoagulants. Patients or their caretakers should be told how to recognize signs of 

blood, liver or skin disorders, and advised to seek immediate medical attention if 



 

 

symptoms such as fever, sore throat, rash, mouth ulcers, bruising or bleeding 

develop. Fall in leukocytes count, if severe, progressive and associated with clinical 

symptoms requires withdrawal (if necessary under cover of suitable alternative). May 

impair ability to perform skilled tasks, for example operating machinery, driving. 

Adverse Effects; Dizziness; drowsiness; headache; ataxia; blurredvision; 

diplopia;gastrointestinalintolerance including nausea and vomiting, anorexia, 

abdominal pain, dry mouth, diarrhea or constipation; commonly, mild transient 

generalized erythematous rash (withdraw, if worsensoris accompanied by 

othersymptoms);leukopenia and other blood disorders (including thrombocytopenia, 

agranulocytosis and aplastic anaemia); cholestatic jaundice, hepatitis, 

hyponatraemia, confusion and agitation in elderly; Lifethreatening- 

agranulocytosis, aplasticanemia, thrombocytopenia, hepatic failure, exfoliative 

dermatitis (e.g., Stevens-Johnson syndrome), and pancreatitis(rare). Other rare side 

effects include systemic hypersensitivity reactions, cardiac conduction disturbances, 

psychiatric symptoms (including sporadic cases of psychosis), and very rarely, renal 

effects (including renal failure, oliguria, hematuria, and proteinuria). 

Lithium Carbonate 

Schedule H 

Indications; Treatment of mania and bipolar depression, prophylaxis of bipolar 

disorder; as augmentation agent in resistant depression. 

Dosage forms; Tablets 300mg; CR Tablets:400 and 450mg 

Dose; Oral; Adult —Treatment of mania: start with 300-600mg per day, to be 

increased to 900 mg/ day over next 4-5 days; Usual therapeutic dose 600 to 1500 

mg/day; Prophylactic dose 600-1200mg/day. 



 

 

Elderly — About half the dose in adults. 

Dose is titrated as per serum lithium levels. Therapeutic range 

0.6-1.0mmol/l and prophylactic range 0.4-0.8mmol/l. 

Contraindications; Renal impairment; severe cardiovascular disease; severe  

dehydration; hyponatremia 

Precautions; Measure serum lithium concentration about 5 days after starting 

treatment, then weekly until stabilized, then at least every 3 months; monitor thyroid 

function every 6-12 months; monitor renal function every 6-12 months; maintain 

adequate fluid and sodium intake; reduce dose or discontinue in diarrhoea, 

vomiting, fever and intercurrent infection (especially if associated with 

profuse sweating); lactation; pregnancy; elderly (reduce dose); diuretic treatment, 

myasthenia gravis; surgery; if possible, avoid abrupt withdrawal; Patients should 

maintain adequate fluid intake and should avoid dietary changes which may reduce 

or increase sodium intake. Patients should be advised to seek medical attention if 

symptoms of hypothyroidism (for example, feeling cold, lethargy) develop (women 

are at greaterrisk). 

Adverse Effects; Gastrointestinal disturbances (nausea, vomiting, gastric distress, 

pain abdomen); fine tremor, renal impairment(particularly impaired urinary 

concentration and polyuria); polydipsia, weight gain and oedema (may respond to 

dose reduction); hyperparathyroidism and hypercalcaemia; goitre, raised 

antidiuretic hormone concentration, hypothyroidism, hypokalaemia, ECG 

changes, exacerbation of psoriasis and kidney changes may occur; sinus 

bradycardia, leukocytosis, glycosuria. Signs of intoxication include blurred vision, 

muscle weakness, increasing gastrointestinal disturbances (anorexia, vomiting, 

diarrhoea); neurological disturbances (mild drowsiness and sluggishness, increasing 

to giddiness withataxia, coarse tremor, lack of co-ordination, dysarthria) and require 



 

 

withdrawal of treatment; Serum concentrations above 2 mmol/litre associated with 

hyper reflexia and hyperextension of the limbs; convulsions; toxic psychoses; 

syncope; renal failure; circulatory failure; coma; occasionallydeath 

Valproic acid and Sodium valproate 

Schedule H 

Indications; Acute mania or mixed episode; prophylaxis of bipolar disorder; seizure 

disorder; impulse control disorder; borderline personality disorder; migraine 

prophylaxis. 

Availability; DIVALPROEX-Tablets125mg, 250mg, 500mg,750 mg and1g; Syrup-

250mg/5ml.Valproicacid- 200 mg, 300mg, 500mg Injection (sodium valproate) 

(100mg/ml and 250mg/ml) Valproic Acid Oral Solution 200 mg / 5 ml; Sodium 

Valproate Tablets100mg, 200mg 

Dose; Oral; Starting dose for mania or epilepsy is15mg/kg in 2 divided doses (once 

daily for extended release) 

Adult—Acute mania (severe):initial1000mg/day, may be increased gradually to the 

maximum dose, 60mg/kg per day; usual dose in acute manic excitement 1-2gm/day. 

Acutemania (mild to moderate): Initial 250-500mgthefirst day, and then titrate 

upwards as tolerated. 

Migraine: Initial 500mg/day, maximum recommended dose 1000mg/day 

Epilepsy: Initial 10-15mg/kg per day; increase by 5-10mg/ kg per week; maximum 

dose generally 60mg/kg perday. 

Contraindications; Pancreatitis, serious liver disease, urea cycle disorder; 

thrombocytopenia; hypersensitivity. 

Precautions; Hepatotoxicity (symptoms require immediate attention: malaise, 



 

 

weakness, lethargy, facial edema, anorexia, vomiting, yellowing of skin and eyes); 

pancreatitis;renalimpairment;sedationinelderly(increase slowly); thrombocytopenia; 

leucopenia; development of hyperammonemic encephalopathy and (neural tube 

screening); lactation; avoid sudden withdrawal; interactions; pregnancy. May 

impair ability to perform skilled tasks, for example operating machinery,driving. 

Adverse Effects; Dizziness; drowsiness; headache; ataxia; blurredvision; 

diplopia;gastrointestinalintolerance including nausea and vomiting, anorexia, 

abdominal pain, dyspepsia, diarrhea or constipation; alopecia; polycystic ovaries 

(controversial); hyper androgenism; hyperinsulinemia(controversial); benign 

hepatic transaminase elevation; leukopenia and thrombocytopenia; cholestatic 

jaundice, hepatitis, hyponatraemia, confusion and agitation in elderly; Life 

threatening- hepatic failure; pancreatitis; thrombocytopenia(rare). 

 

30.5 Drugs Used for Obsessive Compulsive Disorders 

Obsessive-compulsive disorder (OCD) is characterized by obsessions and /or 

compulsions. Obsessions are repetitive intrusive thoughts, doubts, images, impulses, 

which are considered absurd and irrational by the person, and are anxiety provoking. 

The thoughts are considered by the person as his own and the person makes active 

attempts to resist but does not succeed, leading to further increase in distress. 

Compulsions are motor counterpart of the obsession and may involve repeated 

physical or mental activity. The illness is treated with a combination of 

pharmacological, behavioural and psychological treatments. Antidepressants 

such as selective serotonin reuptake inhibitors (SSRIs) and clomipramine are used 

for treatment. Initial effects are generally seen after 4 to 6 weeks of treatment, 

although 8 to 16 weeks are usually needed to obtain maximal therapeutic benefit. 

Treatment may need to be continued for a long time, which may even go to 2-3 



 

 

years. Behaviour therapy is used concurrently with pharmacological treatment and 

has sustaining benefits. Usually higher dose of antidepressants are required for 

treatment of OCD, as compared to depression. Benzodiazepines may be used to 

relieve anxiety symptoms in initial part of treatment ofOCD. 

Clomipramine 

Schedule H 

Indications; Obsessive-compulsive disorder; panic disorder 

Availability; Tablets 10, 25, 50 and 75 mg. 

Dose; Oral; Adult — Initially 25-50 mg daily, usually at bedtime increased 

gradually in increments of 25 mg every 3-4 days over 10-14 days to 100 to 150 mg 

daily (maximum dose generally 250 mg/day) in divided dose. 

Elderly — Half the adult dose. 

Contraindications; Recent myocardial infarction, arrhythmias(especially heart 

block); manic phase in bipolar disorders; severe liver disease; children; porphyria; 

narrow angle glaucoma urinaryretention. 

Precautions; Cardiac disease (see contraindications above), history of epilepsy; 

lactation; pregnancy; elderly; hepatic impairment; thyroid disease; 

pheochromocytoma; history of mania, psychoses (may aggravate psychotic; 

symptoms); angle-closure glaucoma, history of urinary retention; concurrent 

electroconvulsive therapy; avoid abrupt withdrawal; anaesthesia (increased risk of 

arrhythmias and hypotension); decreased urine output, breathing problem. May 

impair ability to perform skilled tasks, for example operating machinery, driving. 

Adverse Effects; Sedation; dry mouth; blurred vision (disturbance of 

accommodation, increased intra-ocular pressure); constipation; nausea; difficulty in 

micturition; cardiovascular adverse effects particularly with high dosage 



 

 

including ECG changes, arrhythmias, postural hypotension, tachycardia, syncope; 

sweating, tremor, rash and hypersensitivity reactions (urticaria, photosensitivity); 

behavioural disturbances; confusion (particularly in elderly), interference with 

sexual function, blood sugar changes; increased appetite and weight gain (occasional 

weight loss); endocrine adverse effects such as testicular enlargement, 

gynaecomastia and galactorrhoea; convulsions, movement disorders and 

dyskinesias, fever, agranulocytosis, leukopenia, eosinophilia, purpura, 

thrombocytopenia, hyponatraemia (may be due to inappropriate antidiuretic 

hormone secretion); abnormal liver function test; extra pyramidal syndrome, bone 

marrow depression, hypertension, stroke. Escitalopram(refer to antidepressant 

section of psychotherapeutics drug) Fluoxetine (refer to antidepressant section of 

psychotherapeutics drug) Sertraline (refer to antidepressant section of 

psychotherapeutics drug) 

30.6 Drugs Used in Treatment of Substance Use Disorders 

As per ICD-10 – (WHO,1992) Mental and Behavioural Disorders due to 

Psychoactive Substance Use encompass acute intoxication, harmful use, dependence 

syndrome, withdrawal state, withdrawal state with delirium,psychotic disorder and 

amnesic syndrome. For a particular substance these conditions may be grouped 

together as, for example, alcohol disorders, cannabis use disorders, stimulant use 

disorders. Psychoactive substance use disorders are defined as being of clinical 

relevance; the term ‘psychoactive substance use problems’ is a broader one, which 

includes conditions and events not necessarily of clinical relevance. Policies which 

influence the levels and patterns of substance use and related harm can significantly 

reduce the public health problems attributable to substance use, and interventions at 

the health care system level can work towards the restoration of health in affected 

individuals. The therapy for substance use disorders can be categorized based on long 

term pharmacotherapy and short term pharmacotherapy as mentioned below:



 

 

A. Maintenance therapy (Long term pharmacotherapy) 

1. Tobaccousedisorders: Nicotine (Nicotine replacement therapy-NRT) 

2. Opioid usedisorders 

a) Agonists : Buprenorphine (Higher strength), Methadone, Morphine 

sulphate 

b) Antagonists :Naltrexone 

3. Alcohol usedisorders 

a) Drugs used as deterrents: Disulfiram 

4. Drugs used as anti-cravingagents 

a) Alcoholuse disorders : Acamprosate, Baclofen, Naltrexone 

b) Nicotine use disorders : Varenicline, Bupropion 

B. Drugs used in detoxification (Short term pharmacotherapy) 

1. Opioid use disorders : Clonidine, Codeine, Buprenorphine (0.2 mg and 

0.4 mg),Diazepam 

2. Alcohol use disorders : Lorazepam, Diazepam, Chlordiazepoxide 

C. Nicotine use disorders :Nicotine 

 

Acamprosate 

Schedule H 

Indications; Anti-craving agent in alcohol use disorders. 

Dosage form; Capsules 333 mg. 

Dose; Oral; Adult — 60 kg: 666 mg 3 times/day; <60 kg: 666 mg at breakfast, 333 

mg at midday and 333 mg at night. 



 

 

Contraindications; Renal failure.



 

 

Precautions; Monitor renal function. Monitor for signs of depression/suicidal 

tendency. 

Adverse effects; Palpitation, syncope, insomnia, asthenia, anxiety, depression, 

decreased libido, amnesia, tremor, vasodilatation, hypertension, pruritis, sweating, 

taste perversion, increased appetite, acute kidney failure, weight gain, myalgia. 

Drug Interactions; Naltrexone may increase acamprosate levels. 

 

Baclofen (Refer Page No. -----) 

Schedule H 

Indications; Anti-craving agent for alcohol use disorders. 

Dosage forms; Tablets 10mg, 25mg, 50mg capsules Extended 

release 20mg,30mg,40mg 

Dose; Oral; Initially 5mg 3times daily.After3days, increase to 30mg/ day. 

Contraindications; Active peptic ulcer disease, 

hypersensitivity. 

Precautions; Avoid sudden withdrawal. 

Adverse effects; Sedation, ataxia, headache, confusion, hallucinations, GI 

symptoms. Respiratory or CV depression, seizures. 

Drug interactions; CNS depressants and alcohol may potentiate CNS effects. 

Hypotensive effect may be increased with anti-hypertensives. 

Buprenorphine (Higher strength) 

(Currently available only through specialised de-addiction centres recognised by the 

government) 

Schedule H 



 

 

Indications — Agonist maintenance therapy in adult patients with long refractory 

course of opioid usedisorders. 

Dosage forms; Tablets—2mg,8mg sublingual tablets. Injection — 0.3 mg/ml 

Dose; Sublingual. Initial dose 2-4 mg. Dose increments every day by 2 mg/ 

day.Optimaloutcomesondailydosesof4-12mg.Maximum recommended dose 32 

mgdaily. 

Contraindications; Previous history of severe side effects, severe respiratory or 

hepatic insufficiency, acute alcoholism, convulsive disorders, head injuries, increased 

intracranial pressure. 

Precautions; Hepatic or renal disease, pregnancy, lactation.May precipitate 

withdrawal symptoms in opioid users.Significant risk of overdose when it is 

combined with other sedative drugs. Neonates of women exposed to buprenorphine 

should be monitored for neonatal abstinence syndrome or any other adverse events. 

Adverse effects; Headache, sedation, nausea, insomnia, dizziness, miosis, urinary 

retention, vomiting, constipation, confusion, dry mouth, diaphoresis, 

withdrawalsyndrome. 

Drug Interactions; In combination with other sedative drugs (eg: alcohol, 

benzodiazepines) can result in respiratory sedation, coma and death. 

Naltrexone can precipitate opioid withdrawal. 

Being a partial agonist, can precipitate opioid withdrawal in patients with high levels 

of opioid use. 



 

 

 

Bupropion

Schedule H 

Indications; Anti-craving agent in nicotine use disorders. 

Dosage form; Tablets150mg plain; 150mg,300mg S.R. 

 Dose; Oral.Initially start with 150 mg once daily increased to 150 mg twice daily 

after 4-8 days. Quit date kept at least 2 weeks after starting medications. 

Discontinue if abstinence not achieved in 3 months. 

In elderly: 150 mg daily. 

Contraindications; Epilepsy; hypersensitivity. 

Precautions; History of seizures, bipolar disorders; MI or unstable heart disease. 

Adverse effects; Nausea, dry mouth, constipation, jaundice; suicidal behaviours; 

thirst; tremors; myalgia, arthralgia; facial oedema; seizures, skin rash, Stevens- 

Johnson syndrome. 

Drug interactions; Neuroleptics, lithium and TCAs, benzodiazepine, alcohol 

accentuate the lowering of seizure threshold. Increased risk of toxicity when used 

with ritonavir. Acute toxicity symptoms with MAO- inhibitors. 

Chlordiazepoxide 

Schedule H 

Indications; Detoxification in alcohol use disorders. 

Dosage form;Tablets 10 mg, 25 mg. 

Dose; 25-100 mg in divided doses titrated according to the severity of the 

withdrawal. Dose tapered gradually over a week. Maximum dose up to 300 mg 

daily. 



 

 

 

Contraindications; Patients with markedneuromuscular respiratory weakness; 

hypersensitivity tobenzodiazepines; chronic psychosis; porphyria; pregnancy 

andlactation. 

Precautions; Elderly and debilitated patients.Liver or kidney dysfunction. 

Adverse effects; Impairs psychomotor performance, aggression, sedation; blood 

dyscrasias, jaundice, hepatic dysfunction, hypoplastic or haemolyticanaemia (rare). 

Drug interaction; concentration. Potentiates action of major neuroleptics. 

Clonidine (ReferPageNo.--- and----)  

Schedule H 

Indications; Autonomic hyperarousal during opioid and alcohol withdrawal. 

Dosage form; Tablets 100 mcg, 150 mcg. 

Dose; Oral; Initially 100-200 mcg 4 times daily gradually tapered and stoppedover7-

8days. If weight >90 kg, start with2 00mcg 4 times daily. Doses up to 1.2 mg/ day 

have been used initially. 

Contraindications; Hypersensitivity, avoid in pregnancy and lactation. 

Precautions; Withdraw slowly Cerebrovascular disease, ischemic heart disease, 

Renal impairment, operatingheavy machinery. Occlusive peripheral vascular 

disorders, history of depression. 

Adverse effects; Dry mouth, drowsiness, constipation, urinary retention; dry, 

itching, burning sensation in the eye; orthostatic hypotension.Transient hypertension 

or profound hypotension, respiratory depression. 

 

Drug interactions; Hypotension potentiated by diuretics and vasodilators. May 

enhance toxicity due to digitalis, lithium. May antagonise oral hypoglycemics.



 

 

 

Codeine* (Refer Page No. ---, --- and ----) 

Schedule H 

Indications; Detoxification in opioid use disorders. 

Dosage form; Tablets 10 mg, 15 mg, 30 mg. 

Dose; Oral; Initially 10-30 mg every 4 hours. Gradually increase according to the 

severity of withdrawal symptoms. Maximum dose up to 240 mg daily. 

Renal or hepatic impairment: Dose adjustment may be needed. 

Contraindications; Acute alcoholism, convulsive disorders, head injuries, 

comatose patients, raised intracranial pressure. 

Precautions; Hypothyroidism, adrenocortical insufficiency; impaired hepatic or 

renal function, prostatic hyperplasia, myasthenia gravis. 

Adverse effects; Nausea, vomiting, ureteric or biliary spasms, urinary retention; dry 

mouth, orthostatic hypotension; raised intracranial pressure, muscle rigidity. 

Drug interactions; Enhanced depressant effects with alcohol, anaesthetics, 

anxiolytics, hypnotics, TCAs, antipsychotics. 

Diazepam* (Refer Page No. ---, --- and ---) 

Schedule H 

Indications; Detoxification in alcohol, opioid, benzodiazepine use disorders. 

Dosage form; Tablets 2 mg, 5 mg, 10 mg. Injections 5 mg/mL. 

Dose; Oral or parenteral (iv); 5-20 mg 3 times daily titrated according to the 

severity of the withdrawal. For severe alcohol withdrawal, loading dose also can be 

used where 10 mg is administered every 1 hour until patient is sedated or until there 

are no withdrawal symptoms.



 

 

 

Contraindications; Severe hepatic impairment, hypersensitivity, myasthenia 

gravis, preexisting CNS depression or coma, acute narrow angle glaucoma; 

lactation. 

Precautions; Organic cerebral changes, elderly, psychotic patients, epileptics, 

impaired gag reflux, obese patients. Abrupt withdrawal or large dose reduction may 

cause rebound or withdrawal symptoms. 

Adverse effects; Fatigue, drowsiness, ataxia, vertigo, confusion, depression, GI 

disturbances, muscle weakness, visual disturbances, changes in libido, pain and 

thrombophlebitis at injection site (IV). 

Drug interactions; Decreased levels with phenytoin, carbamazepine and 

phenobarbital. Reversible deterioration of parkinsonism with levodopa. 

Combination with lithium may produce hypothermia. 

Disulfiram 

Schedule H 

Indications; Alcohol users seeking to remain abstinent from alcohol. 

Dosage form; Tablets 250 mg 

Dose; Oral. maintenance dose of 250 mg. 

Contraindications; Hypersensitivity, CVS diseases, peripheral neuropathy, 

psychosis. 

Precautions; Clearly seeking abstinence. Liver function and blood tests should be 

monitored regularly. 

Adverse Effects; Drowsiness, fatigue, metallic or garlic taste in the mouth, optic 

neuritis, peripheral neuritis, impotence, acne form eruptions, cholestatic and 

fulminant hepatitis.Respiratorydepression,CVScollapse,myocardial infarction, acute 



 

 

 

CHF, convulsions, suddendeath. 

Drug Interactions; Enhances anticoagulant effects of phenytoin and coumarin. 

Tricyclic antidepressants exacerbate symptoms of disulfiram alcohol reaction. 

Prothrombin time may be prolonged. Neurotoxicity in patients taking isoniazid with 

disulfiram. 

Disulfiram-alcohol interaction: Intense flushing of neck and face accompanied by 

heat and sweating, tachycardia, palpitation, dyspnoea, dizziness, headache, HTN 

initially and then hypotension, GI disturbances, exhaustion, convulsions and 

cardiopulmonaryarrest. 

 

Lorazepam (Refer Page No. --) 

Schedule H 

Indications; Detoxification in alcohol, opioid, benzodiazepine use disorders. 

Dosage form; Tablets1mg, 2mg Injections1mg/ mL 

Dose; Oral or parenteral (iv); 1-4 mg 3-4 times daily titrated according to the 

severity of the withdrawal. Dose gradually tapered over a week. 

Contraindications; Severe hepatic or renal impairment, respiratory depression, 

acute narrow-angle glaucoma; lactation. 

Precautions; Myasthenia gravis; elderly or debilitated patients. 

Adverse effects; Drowsiness, dizziness, confusion; blurred vision; nausea; 

weakness; unsteadiness, respiratory depression. 

Drug interactions; Potentiation of CNS depression produced by other CNS 

depressants. 



 

 

 

Methadone 

(Currently available only through specialised de-addiction centres recognised by the 

government) 

Indications; Agonist maintenance therapy in adult patients with long refractory 

course. 

Dosage form; Syrup: 5 mg/ml; 2 mg/ 5 ml linctus. 

Dose;  Oral. 20-120 mg/day; Initially 10 to 20 mg and increased as necessary by 5 to 

10 mg daily and by no more than 30 mg in any seven day period. 

Contraindications; Acute respiratory depression, acute bronchial asthma, acute 

alcoholism, raised intracranial pressure or head injury. 

Precautions; CV disease, hepatic impairment, electrolyte abnormalities, concomitant 

use of QT prolonging drug. 

Adverse effects; Nausea, vomiting, constipation, anorexia, abdominal pain, 

drowsiness, respiratory depression, hypotension, bradycardia, euphoria, headache, 

urinary retention, QT prolongation. 

Drug interactions; Increased clearance with antiretrovirals like abacavir, 

amprenavir, efavirenz, nelfinavir, nevirapine. Decreased clearance and possibly 

increased toxicity with CYP3A4 inhibitors like ketoconazole, voriconazole, 

sertraline, fluvoxamine. 

 

Morphine sulphate (Refer Page No. --- and ----) 

Schedule H 

Indications; Agonist maintenance therapy in adult patients with long refractory 

course of opioid usedisorders.



 

 

 

Dosage form; Tablets 10 mg, 30 mg, 60 mg 

Dose; Oral. Usual dose range 60-240 mg. Initial dose 10-30 mg. 

Contraindications; Respiratory depression, acute or severe asthma, paralytic ileus, 

obstructive airway disease, acute liver disease. 

Precautions; Elderly, hypothyroidism, renal and liver disease, head injury, 

intracranial lesions, prostatic hyperplasia, myasthenia gravis. 

Adverse effects; Convulsions; nausea, vomiting, dry mouth, constipation; urinary 

retention; headache, vertigo; blurred vision, miosis; lightheadedness; sweating; 

dysphoria; euphoria. 

Drug interactions; May potentiate effects of TCAs, increased risk of serotonin 

syndrome with serotonergic drugs, risk of cardiac arrhythmias with QT prolonging 

drugs. Increased CNS depression with other CNS depressants, alcohol. Risk of 

severe hypotension with MAO Inhibitors. 

Naltrexone 

Schedule H 

Indications; Opioid users seeking to remain abstinent from opioids. Anti-craving 

agent in alcohol use disorders. 

Dosage form; Tablets — 50 mg. 

Dose; Oral; Opioid users: Treatment should not be attempted unless free of opioids 

for at least 7 to 10 days. 

Alternative dose schedules: 50 mg orally on week days and 100 mg orally on 

Saturday; or 100 mg orally every other day; or 150 mg orally every thirdday. 

Contraindications; Patients with acute hepatitis or liver failure, patients receiving 

opioid analgesics, patients with current physiologic opioid dependence, any 

individualwho has failed the naloxone challenge test or has a positive urine screen 



 

 

 

for opioids, previoushypersensitivity. 

Precautions; Potential risk of fatal overdose when attempted to overcome the 

blockade with large amounts of exogenous opioids.Women who are pregnant or 

breast feeding. 

Adverse effects; Insomnia, loss of energy, anxiety, abdominal pain, nausea, 

vomiting. 

Drug interactions; Antagonizes the effects of opioid- containing medicines, such as 

cough and cold remedies, anti-diarrheal preparations and opioid analgesics. 

Nicotine 

Nicotine chewing gum  

Transdermal nicotine 

Indications; Used as substitution agent in tobacco use disorders 

Dosage form; Nicotine Chewing Gum 2 mg,  4 mg. 

Transdermal Patches 10 sq cm (17.5 mg), 20 sq cm (35 mg), 30 sq cm (52.5 mg). 

Dose;Chewing gum; Individuals smoking 20 cigarettes or less daily: Initially use 

2-mg piece for approx. 30 minutes; 

Individuals smoking more than 20 cigarettes daily or needing more than 15 pieces of 

2 mg gum daily: Use 4mg strength;Review treatment if abstinence not achieved 

within 9 months. 

Transdermal Patch 

Adult — 30 sq cm patch once daily.The size of patch may be adjusted according to 

individual response. 



 

 

 

Contraindications; Non- smokers, child & occasional smokers, recent 

cerebrovascular accident, acute MI, unstable or worsening angina pectoris (for 

chewing gums). 

Precautions; Uncontrolled hyperthyroidism, diabetes mellitus, pheochromocytoma; 

oral preparations: oesophagitis, gastritis, peptic ulcers; skin disorders (patches should 

not be placed on broken skin); hepatic impairment; renal impairment. Caution when 

used during lactation. 

Adverse effects; Influenza-like symptoms, dry mouth, rash, palpitation, 

rarelyatrialfibrillation;skinreactionswith patches; with gum: mouth ulceration, 

increased salivation, hiccups, throatirritation. 

DrugInteractions; Nicotine increases the haemodynamic &AV blocking effects of 

adenosine. Smoking cessation may increase the levels of various drugs eg: 

theophyllines, imipramine, oxazepam, pentazocine, some - blockers; monitor for 

increasedtoxicity. 

Varenicline 

Indications; Anticraving agent in patients with nicotine use disorders. 

Dosage form;Tablet 0.5 mg, 1 mg. 

Dose; Oral; Initial dose: 0.5 mg once daily for the 1st 3 days, followed by 0.5 mg 

twice daily for the next 4 days. Maintenance (weeks 2-12): 1 mg bid. Initiate dose 1-

2 weeks prior to target quit date. Usual treatment duration: 12 weeks. May continue 

for another 12 weeks to reduce relapse. 

Contraindications; Hypersensitivity. 

Precautions; Monitor for signs of suicidal ideation or behaviour, or changes in 

behaviour. Not recommended for use in children <18 yr. Pregnancy, lactation. 



 

 

 

Adverse effects; Nausea, dizziness, somnolence, increased appetite and GI 



 

 

 

disturbances including vomiting, constipation and flatulence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

31. Solutions Correcting Water, Electrolyte and Acid Base Disturbances 

 Oral  

 Parenteral  

Miscellaneous 

   



 

 

31. Solutions Correcting Water, Electrolyte and Acid Base 

Disturbances 

 

Oral 

OralRehydrationSalts*(ReferPageNo.…) 

Parenteral 

Solutions of electrolytes are given intravenously, to meet normal fluid and 

electrolyte requirements or to replenish substantial deficits or continuing losses, 

when the patient is vomiting and is unable to take adequate amounts by mouth. 

Sodium, potassium, chloride, magnesium, phosphate, and water depletion can occur 

singly and in combination with or without disturbances of acid-base balance. 

Isotonic solutions may be infused safely into a peripheral vein. More concentrated 

solutions, for example 20% glucose, are best given through an indwelling catheter 

positioned in a large vein. 

Sodium chloride in isotonic solution provides the most important extracellular 

ions in near physiological concentrations and is indicated in sodium depletion 

which may arise from conditions such as gastroenteritis, diabetic ketoacidosis, ileus 

and ascites. In a severe deficit of from 4 to 8 litres, 2 to 3 litres of isotonic sodium 

chloride may be given over 2 to 3 h; thereafter infusion can usually be at a slower 

rate. 

Excessive administration should be avoided; the jugular venous pressure should be 

assessed; the bases of the lungs should be examined for crepitations, and in elderly 

or seriously ill patients it is often helpful to monitor the right atrial (central) 

venouspressure. 



 

 

Chronichyponatraemiashouldideallybemanagedbyfluid restriction. However, if 



 

 

sodium chloride is required, the deficit should be corrected slowly to avoid risk of 

osmotic demyelination syndrome; the rise in plasma-sodium concentration should 

be limited to no more than 10 mmol/litre in 24h. 

The more physiologically appropriate compound solution of sodium lactate can be 

used instead of isotonic sodium chloride solution during surgery 

orintheinitialmanagement of the injured orwounded. 

Sodium chloride and glucose solutions are indicated when 

thereiscombinedwaterandsodiumdepletion.A1:1mixture of isotonic sodium chloride 

and 5% glucose allows some of the water (free of sodium) to enter body cells which 

suffer most from dehydration while the sodium salt with a volume of water 

determined by the normal plasma Na+ remains extra-cellular. Combined sodium, 

potassium, chloride, and water depletion may occur, for example, with severe 

diarrhoea or persistent vomiting; replacement is carried out 

withsodiumchlorideintravenousinfusion0.9% and glucose intravenous infusion 5% 

with potassium as appropriate. 

Glucose solutions (5%) are mainly used to replace water deficits and should be 

given alone when there is no significant loss of electrolytes. 

Glucose solutions are also given in regimens with calcium, bicarbonate, and insulin 

for the emergency treatment of hyperkalaemia. They are also given, after correction 

of hyperglycaemia, during treatment of diabetic ketoacidosis, when they must be 

accompanied by continuing insulin infusion. 

If glucose or sugar cannot be given orally to treat hypoglycaemia, glucose 50% may 

be given intravenously into a large vein through a large-gauge needle; this 

concentration is very irritant on extravasation and it is also viscous and difficult to 

administer. Larger volumes of less concentrated glucose solutions (10% or 20%) 

can be used as alternatives and are less irritant.



 

 

Sodium hydrogen carbonate (sodium bicarbonate) is used to control severe 

metabolic acidosis (as in renal failure). Since this condition is usually attended 

by sodium depletion, it is reasonable to correct this first by the administration of 

isotonic sodium chloride intravenous infusion, provided the kidneys are not 

primarily affected and the degree of acidosis is not so severe as to impair renal 

function. In these circumstances, isotonic sodium chloride alone is usually effective 

as it restores the ability of the kidneys to generate bicarbonate. In renal acidosis or 

inseveremetabolicacidosisofanyorigin,forexampleblood pH <7.1, sodium hydrogen 

carbonate (1.4%) may be infused with isotonic sodium chloride when the acidosis 

remains unresponsive to correction of anoxia or fluid depletion;atotal 

volumeofupto6litres(4litresofsodium chloride and 2 litres of sodium hydrogen 

carbonate) may be necessary in the adult. In severe shock due for example to cardiac 

arrest, metabolic acidosis may develop without sodium depletion; in these 

circumstances sodium hydrogen carbonate is best given in a small volume of 

hypertonic solution(forexample50mlof8.4%solutionintravenously); plasma pH 

should bemonitored. 

Sodium hydrogen carbonate is also used in the emergency management of 

hyperkalaemia. 

Intravenouspotassiumchlorideinsodiumchlorideinfusion is the initial treatment for 

the correction of severe hypokalaemia when sufficient potassium cannot be taken 

by mouth. Potassium chloride concentrate may be added to sodium chloride 0.9% 

infusion, thoroughly mixed and given slowly over 2 to 3 h with specialist advice and 

ECG monitoring in difficultcases. 

Repeated measurements of plasma potassium are necessary to determine whether 

further infusions are required and to avoid the development of hyperkalaemia which 

is especially likely to occur in renal impairment. 



 

 

Initial potassium replacement therapy should not involve glucose infusions because 



 

 

glucose may cause a further decrease in the plasma-potassium concentration. 

 

Glucose* 

Indications; Fluid replacement without significant electrolyte deficit; treatment of 

hypoglycaemia; varicose veins. 

Dosage form; Injection-Infusion250ml,500mland1L (5%w/v);i.v. 

solution10and20ml(5%w/v)100mland 500 ml(25% w/v). 

Dose; Intravenous infusion: Fluid replacement; AdultandChild—Determined on 

thebasisofclinicaland wherever possible, electrolytemonitoring. Treatment of 

hypoglycaemia; Infusion of 50% glucose solution into a large vein. Adult — 25 ml. 

Contraindications; Anuria; thiamine deficiency; trauma; intracranial haemorrhage; 

haemodilution; acute ischaemic shock; hypophosphatemia; sepsis. 

Precautions; Diabetes mellitus (may require additional insulin); mannitol fluid 

balance. 

Adverse effects;Glucose injections, especially if hypertonic, may have a low pH 

and cause venous irritation and thrombophlebitis; fluid and electrolyte disturbances; 

oedema or water intoxication (on prolonged administration or rapid infusion of large 

volumes of isotonic solutions); hyperglycaemia (on prolonged administration of 

hypertonic solutions); an aphylactoid reaction. 

Glucose + Sodium Chloride* 

Indications; Fluid and extracellular volume depletion with excess diuresis; 

gastroenteritis. 

Dosage form(s); Injection- 250, 450, 500 ml and 1 L. (Dextrose 5% and sodium 

chloride 0.9%).



 

 

Dose; Intravenous infusion: Fluid replacement;Adult and Child— determined on 

the basis of clinical and wherever possible, electrolyte monitoring. 

Precautions; Restrict intake in impaired renal function; cardiac failure, 

hypertension, peripheral and pulmonary oedema; toxaemia of pregnancy. 

Adverse effects; Administrationoflargedosesmaygive rise tooedema. 

Hypertonic Saline 

Indications; Used in increased intracranial pressure (ICP) with hypovolemia/shock 

and renal failure and hyponatremia. 

Dosage form(s);3% w/v solution 

Dose;Initialdose:4ml/kgatarateof15mincanbegiven in case of impendingherniation. 

Continuous infusion of 3% NaCl ranging between 0.1 and 1.0 ml/kg/h 

(Administered on a sliding scale if ICP monitoring available to maintain ICP <20). 

Precautions; Ifserumosmalarity>320-mannitoloflittle use may be harmful, given 

along with mannitol if no response in 3 to 6 h, monitor serumsodium levels. 

Adverse effects; Hyperchloremic metabolic acidosis; acute renal failure; 

subarachnoid hemorrhage; central pontine myelinosis; coagulopathies disorder; 

pulmonary edema; congestive heart failure due to overload; 

hypokalemia;hemolysis;phlebitis;reboundcerebraledema. 

 

Potassium Chloride* 

Indications; Electrolyte imbalance; hypokalaemia. 

Dosage form; Injection- 10 ml ampoule (11.2% w/v). 

Dose;  Slow Intravenous infusion: Electrolyte imbalance; Adult and Child — 

depending on the deficit or the daily maintenance requirements.



 

 

Contraindications; Plasma–potassium concentrations above 5m mol/litre; 

chronicrenal failure; systemic acidosis; acute dehydration; adrenalinsufficiency. 

Precautions; For intravenous infusion the concentration of solution should not 

usually exceed 3.2g (43 mmol)/litre; specialist advice and ECG monitoring (see 

notes above); renal impairment; interactions (Appendix 10d); pregnancy (Appendix 

11c); acute alkalosis, paediatric use. 

Adverse effects; Cardiac toxicity on rapid infusion; nausea, vomiting, flatulence, 

diarrhoea. 

 

Ringer Lactate (Compound Sodium Lactate)* 

Indications; Indicated for replacement of extracellular losses of fluid and 

electrolytes. 

Dosage form;IntravenousInfusions-250ml,500mland 1000 ml (Sodium chloride 

0.6% w/v, sodium lactate0.31% w/v, potassium chloride 0.04% w/v and calcium 

chloride 0.024% v/v and 0.027% w/v of lactic acid (equivalent to 0.32% of 

sodiumlactate) 

Dose; IV infusion. Dose depends on age, weight and clinical status of the patient. 

Contraindications; Severe metabolic acidosis or alkalosis, severe liver diseases 

or anoxic states which affect lactate metabolism. Lactic acidosis. 

Precautions; Increased lactate levels or impaired lactate utilization, hepatic 

insufficiency, hypercalcemia, hyperkalaemia renal impairment, hypervolemia, 

congestive heart failure, impending or frank cardiac decompensation, granulomatous 

diseases. Pediatrics age group, neonates and infants less than 

6monthsofageandgeriatricpatients, pregnancy, interactions (Appendix10c). 



 

 

Adverse effects; Allergic reactions or an aphylactoid symptoms such as localized or 

generalized urticaria and pruritis; periorbital, facial, and/or laryngeal edema; 

coughing, sneezing, and/or difficulty with breathing. Excessive administration may 

cause metabolic alkalosis. 

Sodium Bicarbonate* 

Indications; Metabolic acidosis; cardiopulmonary resuscitation; hyperkalaemia; 

muscle spasm. 

Dosage form(s); Injection- 10 ml ampoule (1.4% w/v), (8.4% w/v). 

Dose ; Slow intravenous infusion: Metabolic acidosis: Adult and Child— a 

strong solution (upto8.4%),anamountappropriatetothebodybasedeficit. Continuous 

intravenous infusion:Adult and Child — a weaker solution (up to 1.4%), an 

amount appropriate to the body base deficit. 

Contraindications; Metabolic or respiratory alkalosis, hypocalcaemia, 

hypochlorhydria; hypoventilation; hypoosmolarity. 

Precautions; Restrict intake in impaired renal function, cardiac failure, 

hypertension, peripheral and pulmonary oedema, toxaemia of pregnancy (Appendix 

11c); monitor electrolytes and acid-base status; stomach disorder; allergies. 

Adverse effects; Excessive administration may cause hypokalaemia and metabolic 

alkalosis, especially in renal impairment; large doses may give rise to sodium 

accumulation and oedema seizures; lactic acidosis; pulmonary oedema; 

hyperventilation. 

 

SodiumChloride 

Indications; Electrolyte and fluid replacement; hyponatremia; diabetic 

ketoacidosis; leg cramps; poisoning.



 

 

Dosage forms; Injection 250 and 500ml (0.9% Solution); 

NasalDrops5ml(0.9%w/v).N/2andN/5Salinealso available 

Dose; Intravenous infusion; Fluid and electrolyte replacement: Adult and Child 

— determined on the basis of clinical and wherever possible, electrolyte monitoring. 

Contraindications; Hypertension; liver cirrhosis; ischaemic heart disease; 

nephrotic syndrome; congestive heart failure. 

Precautions; Restrict intake in impaired renal function; cardiac failure, 

hypertension; peripheral and pulmonary oedema; toxaemia of pregnancy; 

interactions (Appendix 10d). 

Adverseeffects;Administrationoflargedosesmaygive rise to sodium accumulation 

and oedema; vomiting; intraocularcoagulopathy. 

 

SodiumLactate 

Indications;Perioperative fluid and electrolyte replacement; hypovolaemic 

shock; metabolic acidosis; peritonealdialysis. 

Dosage form(s); Injections- 250, 500 ml and 1L(1.87% w/v). 

Dose; Intravenous infusion: Fluid and electrolyte replacement or hypovolaemic 

shock: Adult and Child— determined on the basis of clinicaland wherever possible, 

electrolyte monitoring. Common adult dose is 1 to 3litre/day. 

Contraindications; Metabolic or respiratory alkalosis; hypocal-caemia or 

hypochlorhydria; hypernatremia. 

Precautions; Restrict intake in impaired renal function; cardiac failure, 

hypertension; peripheral and pulmonary oedema; toxaemia of pregnancy; 

corticosteroid therapy; shock; hypoxemia. 



 

 

Adverse effects; Excessive administration may cause metabolicalkalosis; 



 

 

administrationoflargedosesmaygive rise to oedema; tissue necrosis; 

hypernatremia; hypervolemia; reaction at injectionsite. 

Water for Injection* 

Indications; In preparations intended for parenteral administration and in other 

sterile preparations. 

Dosage form;Ampoule 1, 5 and 10 ml. 

 

31.3 Miscellaneous  

Glycerol (Glycerin)* 

Indications; Used in increased intracranial pressure and hydrocephalus. 

Dosage form;10% w/v solution 

Dose; Oral: 0.5 to 1.5 g/kg every 6 to 8 hourly. Intravenous: 0.5 to 1.0 g/kg every 

4 to 6 h; do not exceed 0.2 to 1.0 g/kg/h. Administer as a 10% solution every 4 h. 

Contraindications; Renal failure. 

Precautions; Preparation should not be greater than 10%, intravenous preparations 

should be administered slowly to prevent haemolysis.  

Adverse effects; Haemolysis, haemoglobinuria; renal failure; hyperosmolar coma; 

much frequent and severe rebound effect; hyperglycemia. 
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32. Vitamins, Minerals and Antianaemic Drugs 

 

Vitamins and Minerals 

Vitamins: 

Vitamins are used for the prevention and treatment of specificdeficiency states or 

when the diet is known to be inadequate. Most vitamins are comparatively non-

toxic but prolonged administration of high doses of retinol(vitamin A), 

ergocalciferol (vitamin D 2) and pyridoxine (vitamin B6) may have severe adverse 

effects. 

Retinol (vitamin A) is a fat-soluble substance stored in body organs, principally 

the liver. Periodic high-dose supplementation is intended to protect against vitamin 

A deficiency which is associated with ocular defects particularly 

xerophthalmia(includingnightblindnesswhich may progress to severe eye lesions 

and blindness), and an increased susceptibility to infections, particularly measles 

and diarrhoea. Universal vitamin A distribution involves the periodic administration 

of supplemental doses to all preschool-age children with priority given to age 

groups, 6 months to 3 years, or regions at greatest risk. All mothers in high-risk 

regions should also receive a high dose of vitamin A within 8 weeks ofdelivery. 

Since vitamin A is associated with a teratogeniceffect it should be given in smaller 

doses (no more than 10,000 units/day) to women of child-bearing age. It is also 

used in the treatment of active xerophthalmia. Doses of vitamin A shouldbeadmin-

isteredorallyimmediatelyupondiagnosis of xerophthalmia and thereafter patients 

with acute corneal lesions should be referred to a hospital on an emergency basis. In 

women of child-bearing age there is a need to balancethepossibleteratogeniceffects 

of vitamin A should they be pregnant with the serious consequences of 

xerophthalmia. Where there are severe signsofxerophthalmia high dose 



 

 

treatment as for  patients  over 1 year should be given. When less severe symptoms 

are present (for example night blindness) a much lower doseis recommended. 

Vitamin A therapy should also be given during epidemics of measles to 

reducecomplications. 

Vitamin B is composed of widely differing substances whichare, 

forconvenience,classedas‘vitaminBcomplex’. Thiamine (vitamin B1) is used orally 

for deficiency due to to inadequate dietary intake. Severe deficiency may result 

in‘beri-beri’.Chronic dry ‘beri-beri’ is characterized by peripheral neuropathy, 

muscle wasting and weakness, and paralysis; wet ‘beri-beri’ is characterized by 

cardiac failure and oedema. Wernicke-Korsakoff syndrome (demyelination of the 

CNS) may develop in severe deficiency. Riboflavin (vitamin B2) deficiency may 

result  from  reduceddietaryintake  orreduced  absorption  due  to  liverdisease, 

alcoholism, chronic infection or probenecidtherapy. It may also occur in association 

with other  deficiencystates suchas pellagra. Pyridoxine (vitamin B6) deficiency is 

rare as the vitamin is widely distributed  in  foods, butdeficiencymayoccur during 

isoniazid therapy and is characterized by peripheralneuritis. High 

dosesaregiveninsomemetabolic disorders, such as hyperoxaluriaand it is also used 

in sideroblasticanaemia. Nicotinicacid inhibits the synthesis of cholesterol and 

triglyceride and is used in some hyperlipidaemias.Nicotinic acid and 

nicotinamideareused to prevent and treat nicotinic acid deficiency (pellagra). 

Nicotinamide is generally preferred as it does not cause 

vasodilation.Hydroxocobalaminis the form of vitamin B12 used to treat vitamin 

B12 deficiency due to dietary deficiency or malabsorption (see chapter 13.1). 

Folicacid is essential for the synthesis of DNA and certain proteins. 

DeficiencyoffolicacidorvitaminB12isassociated with megaloblasticanaemia. Folic 

acid should not beusedin undiagnosed megaloblasticanaemia unless vitamin B1 Is 



 

 

administered concurrently, otherwise neuropathy may be precipitated (see chapter 

13.1). Supplementation with folicacid500µgdailyisrecommendedforwomenofchild- 

bearing potential in order to reduce theriskofseriousneural tube defects in 

theiroffspring. 

Ascorbic acid (vitamin C) is used for the prevention and treatment of scurvy. 

Claims that ascorbic acid is of value in the treatment of common colds are 

unsubstantiated. 

The term vitamin D covers a range of compounds including ergocalciferol (vitamin 

D2) and cholecalciferol(vitamin D3). 

These two compounds are equipotent and either can be used to prevent and treat 

rickets. 

Simple deficiency of vitamin D occurs in those who have an inadequate dietary 

intake or who fail to produce enoughcholecalciferol(vitaminD3)intheirskinfromthe 

precursor 7-dehydrocholesterol  in response  toultravioletlight. 

Vitamin K isnecessaryfortheproductionofbloodclotting factors. 

Minerals 

Calcium gluconate:Calciumsupplementsareusuallyonly required where dietary 

calcium intake is deficient. This dietary requirement varies with 

ageandisrelativelygreater in childhood, pregnancy and lactation due to an increased 

demand, and in old age, due to impaired absorption. In osteoporosis, a calcium 

intake which is double the recommended daily amount reduces the rate of bone 

loss. In hypocalcaemictetany calcium gluconate must be given 

parenterallybutplasmacalciummustbemonitored.Calcium gluconate is also used in 

cardiacresuscitation. 



 

 

Iodine is among the body’s essential trace elements. The 

recommendedintakeofiodineis150µgdaily(200µgdaily in pregnant and lactation 

women); in children the recommended intake of iodine is 50 µg daily forinfants 

under 1 year, 90 µg daily for children aged 2-6 years, and 

120µgdailyforchildrenaged7-12years.Deficiencycauses endemic goitre and results 

in endemic cretinism (characterizedbydeaf-mutism,intellectualdeficit,spasticity 

and sometimes hypothyroidism), impaired mental function in children and adults 

and an increased inci-denceof still- births and perinatal and infant mortality. Iodine 

andiodides may suppress neonatal thyroid function and in general iodine 

compounds should be avoided in pregnancy. Where 

itisessentialtopreventneonatalgoitreandcretinism,iodine should not be witheld from 

pregnant women. Control of iodine deficiency largely depends upon salt iodization 

with potassium iodide or potassium iodate and through dietary diversification. In 

areas where iodine deficiency disorders are moderate to severe, iodized oil given 

either before or at any stage of pregnancy is found to bebeneficial. 

Ascorbic Acid (Vitamin C)* 

Indications; Prevention and treatment of scurvy. 

Dosage form(s); Tablets- 100 and 500 mg; Drop- 100 mg/ml;Injection- 5 ml 

ampoule (100 mg/ml) 

Dose;Oral: Adult and Child — Prophylaxis of scurvy: 25 to 75 mg daily. 

Treatment of scurvy: 0.5 to 1.5g/day. 

Contraindications; Hyperoxaluria. 

Precautions; Acetylsalicylic acid hypersensitivity; G-6-PDdeficiency; large doses 

may cause renal calcium oxalate calculi; pregnancy (Appendix 10c). 



 

 

Adverse effects; Gastrointestinal disturbances reported with large doses; failure of 

conception; kidney oxalate stones. 

Calcium Carbonate* 

Indications; Calcium supplementation; treatment ofhypocalcaemia. 

Dosage forms; Tablet — 250, 500, 625mg, 1g. 

Dose; Oral: Adult — 500 to 1500mg per day; maximum 8g per day. Pregnant 

women: 500 to 1000mg per day; maximum 3.5g per day., Adult — 2.5g to 17g per 

day based on requirement. 

Contraindications; Hypercalcemia, hyperthyroidism, hypercalciuria, 

nephrolithiasis, Zollinger-Ellisonsyndrome. 

Precautions; Kidney disease, kidney stoneoranyallergy, pre-existing cardiac 

arrhythmias, diarrhoea, malabsorption or diseases associated with elevated vitamin D 

concentrations such as sarcoidosis, interactions (Appendix 9c). 

Adverse effects; Constipation, loss of appetite, flatulence, nausea, 

abdominalpain,diarrhoea,kidneystone, kidney failure hypercalcaemiaand metabolic 

acidosisetc. 

Calcium Carbonate + Vitamin D3 

Indications; Prevention and treatment of osteoporosis and osteomalacia, 

nutritional supplement. 

Dosage forms; Tablet-Vitamin D3 250 IU + Calcium 500mg Suspension-

200ml(Calcium100mg+VitaminD3 200 IU/5 ml). 

Dose;  Oral: Adult — Calcium 1000 to 1300 mg daily, Vitamin D3 200 to 800 IU 

daily 



 

 

Contraindications; Hypersensitivity to any of the components, hypercalcaemia 

and/or hypercalciuria, nephrolithiasis, hypervitaminosis. 

Precautions; Renal impairment, impaired calcium absorption in achlorhydria, 

risk of hypercalcaemiaand hypercalciuria in hypoparathyroid patients receiving 

high dosesofvitaminD;interactions (Appendix 9c); pregnancy (Appendix 10c). 

Adverse effects; Constipation, flatulence, nausea, abdominal pain and diarrhoea; 

pruritus, rash and urticaria. 

Calcium Gluconate* 

Indications; Hypocalcaemictetany; cardiopulmonary bypass. 

Dosage forms; Tablets— 250 and 500 mg; Injection — 10 ml (1g/10 ml). 

Dose; Slow intravenous injection and continuous intravenous infusion: 

Hypocalcaemic tetany;Adult — 1g (2.2 mmol) by slow intravenous injection, 

followed by continuous intravenous infusion of about 4g (8.8 mmol) daily. 

Contraindications; Conditions associated with hypercalcaemia and 

hypercalciuria (forexamplesomeforms of malignantdisease). 

Precautions; Monitor plasma–calcium concentration; renal impairment; 

interactions (Appendix 9c); diarrhoea, parathyroid disease; stomach trouble. 

Adverse effects; Mild gastrointestinal disturbances; bradycardia, arrhythmias, 

hypotension; irritation at injection site; soft tissue calcification; nephrocalcinosis, 

renal calculi. 

 

 

 



 

 

Cholecalciferol  

Schedule-                                                              

Indications; For the treatment of osteoporosis in post-menopausal women, for 

osteoporosis and for the treatment of Vitamin D3 deficiency. 

Dosage form; 250 IU & 70 mcg, orally disintegrating strips 2000 IU 

Dose;   Oral:  Nutritional deficiency; Adult: 10 mcg (400 units) daily. May also be 

given via IM inj.  

Oral;  Deficiency due to malabsorption states or liver diseases; Adult: Up to 1 mg (40 

000 units) daily. May also be given via IM inj.  

Oral; Hypocalcaemia caused by hypoparathyroidism  Adult: Up to 5 mg (200 000 

units) daily. May also be given via IM inj. 

Contraindications;  Hypercalcaemia. Evidence of vitamin D toxicity. 

Precautions; Excessive intake may lead to development of hyperphosphataemia or 

hypercalcaemia. Infants, renal impairment or calculi, heart disease. Monitor plasma 

phosphate & calcium level. Pregnancy, lactation. 

Adverse effects; Calcinosis, Constipation, Diarrhoea, Hypervitaminosis, Nausea, 

Pruritus, Rash, Urticaria, Hyperphosphataemia or hypercalcaemia (in excessive intake). 

Associated effects of hypercalcaemia include hypercalciuria, ectopic calcification, & 

renal & CV damage. 

 

Cryoprecipitate (New monograph to be added) 

Schedule-  

Indications; On-demand treatment and control of bleeding episodes, Perioperative 

management of bleeding.



 

 

Dosage form; 500 IU VWF:RCo and 500 IU FVIII activities in 5 mL • 1000 IU 

VWF:RCo and 1000 IU FVIII activities in 10 mL  

Dose;Intravenous; Treatment and prophylaxis of haemorrhagic episodes in patients 

with haemophilia A;   Adult:  Generally, 1 IU/kg will increase circulating factor VIII 

levels by about 2 IU/dL. Recommended doses vary according to the preparation used.  

Suggested doses: Mild-moderate haemorrhage (increase to 20-30% of normal): Usually 

with a single dose of 10-15 units/kg; more serious haemorrhage or minor surgery 

(increase to 30-50% of normal): Usual initial dose of 15-25 units/kg followed by 10-15 

units/kg every 8-12 hr if required; severe haemorrhage or major surgery (increase to 80-

100% of normal): Usual initial dose of 40-50 units/kg followed by 20-25 units/kg every 

8-12 hr. Refer to individual product information for further dosing details.  

Reconstitution: If refrigerated, warm dried concentrate and diluent to room temperature 

before reconstitution.  

 

Intravenous; Prophylaxis in severe haemophilia A 

Adult: 10-50 u/kg every 2-3 days, as needed.Factor XIII deficiency 

Dose; 1 unit (bag) per 10 kg of body weight every 7 to 14 days 

 

Contraindications; contraindicated in patients with known hypersensitivity reactions, 

including anaphylactic or severe systemic reactions, to human plasma-derived products,  

Precautions; Risk of intravascular haemolysis in patients with blood groups A, B, or 

AB receiving high doses or repeated doses of factor VIII preparations. Risk of 

transmission of some viral infections especially hepatitis B and C. Dose requirement 

may vary in patients with factor VIII inhibitors; thus optimal treatment should be based 

on clinical response. Monitor platelet counts regularly during treatment. Pregnancy, 

lactation.



 

 

Adverse effects; Allergic reactions e.g. chills, chest tightness, fever, headache, 

hyperfibrinogenaemia, jittery feeling, lethargy, nausea, vomiting, somnolence, stinging 

at infusion site, stomach discomfort, tingling, urticaria, vasomotor reactions with rapid 

infusion. 

Ergocalciferol (Vitamin D2)* 

Indications; PreventionofvitaminDdeficiency;vitamin D deficiency caused by 

malabsorptionor chronic liver disease; hypocalcaemia of hypoparathyroidism; 

osteomalacia;osteoporosis. 

Dosage form; Capsules-0.25 and 1 mg (50,000 IU). 

Dose; Oral: Prevention of vitamin D deficiency;Adult and Child— 10 µg (400 

units) daily. 

Contraindications; Hypercalcaemia; metastatic calcification. 

Precautions; Ensure correct dose in infants; monitor plasma calcium at weekly 

intervals in patients receiving high doses or those with renal impairment; nausea 

and vomiting- may indicate overdose and hypercalcaemia; lactation (Appendix 

10b); interactions (Appendix 9a); pregnancy (Appendix 10c). 

Adverse effects — Symptoms of overdosageinclude anorexia;lassitude; 

nauseaandvomiting, diarrhoea, weight loss; polyuria; sweating; headache; thirst, 

vertigo and raised concentrations of calcium and phosphate in plasma and urine; 

tissue calcification may occur if dose of 1.25 mg continued for several months; 

cardiac arrhythmia; hypervitaminosis D; over psychosis; paralyticileus. 

Iodine* (Refer Page No….)  

Indications;Prevention and treatment of iodine deficiency; thyrotoxicosis; 

hyperthyroidism. 

Dosage form; Crystals Bulk.



 

 

Dose; Oral: Endemic moderate to severe iodine deficiency; Adult — during 

pregnancy and one year postpartum, 300 to 480 mg once a year or 100 to 300 mg 

every 6 months; women of Child — bearing age, 400 to 960 mg once a year or 200 

to 480 mg every 6 months. Iodine deficiency; 400 mg, during pregnancy, single dose 

of 200 mg. Iodine deficiency: Child — infant under 1 year, single dose 

100mg;1to5years,200mg onceayear;above6years400 mg once a year. Intramuscular 

injection Endemic moderate to severe iodine deficiency: women of Child — bearing 

age, including any stage of pregnancy, 480 mg once each year; Iodine deficiency: 

380 mg (if aged over 45 or with nodular goiter then 76 mg). Iodine deficiency: 

Child — 380 mg but for infant up to 1year, 190 mg. 

 

Contraindications—Lactation (Appendix10b);bronchitis; goitre; hyperkalaemia; 

asthma; acne vulgaris;tuberculosis. 

Precautions; Over 45 years old or with nodular goitre (especially susceptible to 

hyperthyroidism when given iodine supplements-iodized oil may not be appropriate); 

may interfere with thyroid-function tests; pregnancy (see notes above and Appendix 

10c); acute iodide toxicity; cardiac toxicity; interactions (Appendix 9c). 

Adverse effects; Hypersensitivity reactions; goitre and hypothyroidism; 

hyperthyroidism; bronchitis; eosinophilia; rashes; headache; salivation. 

Iron Salts* (Refer Page No. …) 

 

Methylcobalamin 

Indications; To prevent neurological disorder in patients with neuropathy due to 

diabetes, alcohol or other drug induced neuropathies 

Dosage forms; Tablets—500µg Injection—500 µg/ml and 0.2 mg/vial.



 

 

Dose; Initially1000µg3timesadayfor2weeks,thereafter 1000 µg every 3 months by 

intramuscular injection in case of pernicious anaemia and other macrocytic 

anaemia. Incasewith neurological involvement, initially 1 µg on alternate days. 

Until no further improvement, thereafter 1000 µg every 2 to 3 months. Prophylaxis: 

1000 µgevery2 to 3 months. 

Contraindications;Hypersensitivity. 

Precautions; Allergies; pregnancy (Appendix 10c). 

Adverse effects; Itching; anaphylactic shock with parenterals, pulmonary oedema; 

CHF; polycythemia vera. 

Storage—Injection:Store in single-doseormulti-dose container protected from light 

in a refrigerator (2° to 8°C). Do not freeze.Tablet — Store protected from light and 

moisture. 

 

Nicotinamide* 

Indications; Treatment of pellagra; hartnup disease; inflammatory skin disease. 

Dosage form; Tablet 50 mg. 

Dose; Oral: Treatment of pellagra: Adult—upto500mgdailyindivided doses. 

Precautions; Avoid contact with eyes and mucous membranes (including nose and 

mouth); reduce frequency of application if excessive dryness, irritation or peeling; 

history of heart disease; insulin dependent diabetes; pregnancy (Appendix 10c). 

Adverse effects—Drynessofskin;alsopruritus,erythema, burning and irritation; 

hepatotoxicity, cholestasis; portal fibrosis;transientliverdysfunction;tautnessofface. 

 

Nicotinic acid(Refer PageNo….)  



 

 

Pyridoxine* (Refer Page No. …) 



 

 

Indications — Treatment of pyridoxine deficiency due to metabolic disorders; 

isoniazid neuropathy; sideroblasticanaemia. 

Dosage form; Tablets — 10, 25, 40, 50 and 100 mg. 

Dose; Oral: Deficiencystates; Adult—25to50mg upto3timesdaily. Isoniazid 

neuropathy, prophylaxis: 10 mg daily. Isoniazid neuropathy, treatment: 50 mg, 3 

times daily. Sideroblasticanaemia: 100 to 400 mg daily in divideddoses. 

Precautions — Interactions (Appendix 9c), pregnancy (Appendix 10c). 

Adverse effects Generally well tolerated, but chronic administration of high doses 

may cause peripheral neuropathies; paresthesia; neurotoxicity; muscular weakness. 

 

Riboflavin* 

Indications;Vitamin B2 deficiency; arabinoflavinosis. 

Dosage form; Tablet- 5 mg. 

Dose; Oral: TreatmentofvitaminB2 deficiency;AdultandChild—upto 30 mg daily 

in divided doses. Prophylaxis  of vitamin B2 deficiency: 1 to 2 mg daily. 

Contraindications;Cataract; hypersensitivity. 

Precautions;Large doses result in dark yellow discolouration 

of urine; pregnancy (Appendix 10c). 

Adverse effects;Swelling of lips, face and tongue and difficulty 

in breathing. 

Sodium Fluoride 

Indications; Prevention of dental caries. 

Dosage form; Powder in bulk.  



 

 

Dose; As oral rinse Prevention of dental caries: 



 

 

Child — over 6 years of age 10ml0.05%solutiondailyor10ml0.2%solution weekly. 

Note: Fluoridated toothpastes are also a convenient source of fluoride for 

prophylaxis of dental caries. 

Contraindications; Notforareaswheredrinkingwateris fluoridated or where fluorine 

content is naturally high; neonates. 

Precautions; Kidney problems. 

Adverse effects; Inrecommendeddosestoxicityunlikely; occasionally white flecks on 

teeth at recommended doses; rarely, yellowish- brown discolouration if 

recommended doses are exceeded; gumirritation. 

 

Thiamine* 

Indications; Prevention and treatment of vitamin B1 deficiency, acute alcohol 

intoxication. 

Dosage form; Tablets — 25, 50 and 100 mg. 

Dose; Oral: Adult — Mild chronic thiamine deficiency: 10 to 25 mg daily. Acute 

alcohol intoxication: 50 to 100 mg daily. Wernicke-Korsakoff syndrome: 50 to 100 

mg daily. 

Precautions;Parenteral administration (see notes above); lactation (Appendix 10b); 

pregnancy (Appendix 10c)  

Adverse effects; Nausea; urticaria; gastrointestinal bleeding; oedema; pruritus; 

dizziness; anorexia. 

 

 



 

 

Vitamin A* 

Indications; Prevention and treatment of vitamin A deficiency; prevention of 

complications of measles. 

Dosage form(s); Tablets — 5000 and 10,000 IU;Injection — 50,000 IU/ml. 

Dose; Oral: PreventionofvitaminAdeficiency;  

Adult—2,00,000units every6months;pregnantwoman,max.of10,000unitsdaily or 

max. 25,000 units weekly; mothers, 200,000 units at delivery or within 6 weeks. 

Treatment of xerophthalmia; (except woman of Child— bearing age) 2,00,000 units 

on diagnosis, repeated next day and then after 2 weeks; (womanofChild—

bearingage),5000to10,000unitsdaily for at least 4 weeks or up to 25000 unitsweekly. 

Prevention of vitamin A deficiency: Child — infant under 

6months,50,000units;6to12months,100,000unitsevery 4 to 6 months,  preferably at 

measles  vaccination;  over 1 year, 200,000 units every 4 to 6 months. Treatment of 

xerophthalmia; infant under 6 months, 50,000 units on diagnosis, repeated next day 

and then after 2 weeks; 6 to 12 months, 1,00,000 units immediately on diagnosis, 

repeated next day and then after 2 weeks; over 1 year, same asadults. 

Contraindications; Hypervitaminosis. 

Precautions;Pregnancy (teratogenic; see notes above and 

Appendix 10c); lactation. 

Adverse effects; No serious or irreversible adverse effects in recommended doses; 

high intake may cause birth defects; transient increased intracranial pressure in 

adults or a tense and bulging fontanelle in infants (with high dosage); massive 

overdose can cause rough skin, dry hair, enlarged liver, raised erythrocyte 

sedimentation rate, raised serum calcium and raised serum alkaline phosphatase 

concentrations; hair loss; redness of skin; anorexia; weight loss.



 

 

32.2 Antianaemic Drugs 

Iron-Deficiency Anaemia: 

Anaemiahas many different aetiologies. It occurs when the haemoglobin 

concentration fallsbelowthenormalrange for the age and sex of the individual. It is 

essential that a correct diagnosis is made before initiatingtherapy. 

Any serious underlying cause of iron-deficiency anaemia, including gastric erosion 

and colonic carcinoma, should be excluded before giving iron replacement. 

Prophylaxis with iron salts in pregnancy should be given to women who have 

additional factors for iron-deficiency; low-dose iron and folic acid preparations are 

used for theprophylaxis of megaloblasticanaemia inpregnancy. 

Ferrous salts should be given orally wherever possible. They differ only marginally 

in efficiency of absorption and thus the choice of preparation is usually decided 

by incidence of adverse effects and cost. Ferric salts are much less well absorbed. 

The oral dose of elemental iron for treatment of iron-deficiency anaemia in adults 

should be 100-200 mg daily with meals. 

The approximate elemental iron content of various ferrous salts is 

ferrousfumarate200mg(65mgiron),ferrousgluconate300mg(35mgiron), ferrous 

succinate100mg(35mg iron), ferroussulphate 300mg(60mgiron) and driedferrous 

sulphate 200 mg (65 mgiron).The haemoglobin concentration should rise by 

about 100-200 mg/100 ml per day or 2 g/100 ml over 3-4 weeks. 

Afterthehaemoglobinhasrisentonormal,treatmentshould be continued for a further 3 

months to replenish the iron stores. Iron intake in the evening has been reportedto 

improve its absorption. Iron intake with meals may reduce bioavailability but 

improve tolerability and adherence. If adverse effectsarise withonesalt, 

dosagecanbereduced or a change made to an alternative iron salt but an 

improvement in tolerance may be due to lower content of 



 

 

elementaliron.Gastrointestinalirritationmayoccurwithironsalts.Nausea and 

epigastricpainare dose- related. Iron preparations taken orally may 

beconstipating,particularlyinthe elderly,occa- sionally leading to faecalimpaction. 

Oral iron may exacerbate diarrhoeain patients with inflammatory bowel disease but 

care is also needed in patients with intestinal strictures and diverticula. Iron as iron 

dextran (a complex of ferric hydroxide with dextrans) should be given 

parenterally only if the patient cannot tolerate oral iron, or does not take it reliably 

or there is continuing severe blood loss or malabsorption. Many patients with 

chronic renal failure who are receiving haemodialysis(and some on peritoneal 

dialysis) require intravenous iron on a regular basis. Parenteral iron may cause more 

harm than benefit. With the exception of patients on haemodialysisthe 

haemoglobin response is not significantly faster with the parenteral route than the 

oralroute. 

 

MegaloblasticAnaemia: 

Megaloblasticanaemiasresult from a lack of either vitamin B12 

(hydroxocobalamin) or folateor both. The clinical features of folate-deficient 

megaloblasticanaemiaare similar to those of vitamin B12 deficiency except that the 

accompanying  severe neuropathy does  not  occur;  it isessential to establish the 

underlying cause in every case. Hydroxocobalaminis used to treat vitamin B12 

deficiency whether due  todietary deficiency or  malabsorptionincluding 

pernicious anaemia (due to a lack of intrinsic factor, which is essential for vitamin 

B12 absorption). Folate deficiency due to poor nutrition, pregnancy, 

antiepileptics  ormalabsorption is treated  with  folic acid but this should never be 

administered without vitamin B12 in undiagnosed megaloblasticanaemia because of 

therisk of precipitating  neurological  changes  due  to vitaminB12deficiency.



 

 

Preparations containing a ferrous salt and folic acid are used for the prevention of 

megaloblasticanaemiain pregnancy. The low doses of folic acid in 

thesepreparations areinadequateforthetreatmentofmegaloblasticanaemias. 

 

Prevention of Neural Tube Defects: 

An adequate intake of folic acid before conception and during early pregnancy 

reduces the risk of neural tube defects in babies. Therefore, women planning a 

pregnancy should receive sufficient folic acid before conception and in the first 12 

weeks of pregnancy; folic acid may be given 

asafoodoramedicinalsupplementinadoseof400-500µg daily. A woman who has not 

received supplementary folic acid and suspects that she might be pregnant should 

start taking folic acid at once and continue until 12th week of pregnancy. 

Women at increased risk of giving birth to a baby with neuraltubedefects 

(forexamplehistoryofneuraltubedefect in a previous child) should receive a higher 

dose of folic acidofapproximately5mgdaily,startingbeforeconception and continuing 

for 12 weeks after conception. Women taking antiepileptic medication should be 

counselled by theirdoctorbeforestartingfolicacid. 

 

Cyanocobalamin (Vitamin B12)* 

Indications; Cyanocobalamin deficiency; peripheral neuropathy; diabetic 

neuropathy; medicine related or alcoholic neuropathy. 

Dosage forms; Tablets- 50,500and1500µg;Capsules- 50µg;Liquid- 

35µg/5ml;Injection- vial500µg/30ml. 

Dose;  Oral:Vitamin-B12 deficiency of dietary origin: Adult — 50 to 150 µg daily 



 

 

between meals. Child — 50 to 105 µg daily in 1 to 3 divided doses.



 

 

Intramuscular injection: Initially 1 mg repeated 10 times at intervals of 2 to 3 

days, maintenance 1 mg every month. 

Contraindications; Hypersensitivity, tobacco amblyopia. 

Precautions;Cobalt hypersensitivity, pregnancy (Appendix 

10c). 

Adverseeffects—Asthenia;dyspepsia;pulmonaryedema; 

shivering;bronchospasm. 

Erythropoietin 

Indications — Anaemia of chronic renal failure, anaemia in patients with AIDs, 

anaemia associated with cancer chemotherapy, reduction of Allogeneic Blood 

Transfusion in Surgery Patients. 

Dosage form; Injections 1000, 2000, 3000, 4000, 5000, 6000, 10000, 20000 and 

40000 IU/Vial 

Dose; Parenteral: Anaemiaof chronic renal failure Adult — As epoetinalfa: 

Initially, 50 U/kg subcutaneous/intravenous 3 timesweekly for predialysis and 

haemodialysispatients and 50 U/kg twice weekly for peritoneal dialysis patients, 

dose may be increasedaccordingtoresponseinsteps of25U/kg3times weekly at 4 

weeklyintervals. Child — Asepoetinalfa: Initially, 50 U/kg 3 times weekly. Dose 

may be increased at 4 weekly intervals in increments of 25 U/kg 3 times weekly 

until a target haemoglobin concentration of 9.5 to 11 g/100 ml is reached. Usual 

maintenance dose: <10 kg: 225 to 450 U/kg/week; 10 to 30 

kg:180to450U/kg/weekand>30kg:90to300U/kg/week. Anaemia in zidovudine-

treated HIV-infected patients Adult — As epoetinalfa: Initially, 100 U/kg 

subcutaneous/ intravenous thrice weekly for 8 weeks; increase every 4 to 

8weekby50to100U/kgaccordingtoresponse.Max.300 U/ kg thriceweekly.



 

 

Subcutaneous Anaemia related to non-myeloid malignant disease 

chemotherapy 

Adult—Asepoetinalfaor zeta:Initially,150U/kg3times weekly. Dose may be 

increased at  4 to 8 week intervalsto 300 U/kg 3 times weekly. Stop treatment if 

response is still inadequate after 4 week of treatment using this higher dose. 

Intravenous Increase yield of autologous blood 

 Adult — As epoetinalfaor zeta: 600 U/ kg over 2 minutes twice weekly for 3 week 

before surgery; in conjunction with iron, folate and B12 supplementation. 

Contraindications; Hypersensitivity to mammalian cell products and human 

albumin, uncontrolled hypertension. 

Precautions; Ischaemic heart diseases, chronic renal failure, hypertension, seizures, 

liver dysfunction, pregnancy (Appendix 10c) and lactation, interactions (Appendix 

9c). 

Adverse effects — Nausea, vomiting, increased risk of hypertension, myalgia, 

arthralgia, rashes and urticaria, headache, confusion, generalized seizures, 

thrombosis specificallyduringdialysis,fever,diarrhoea,tissueswelling, flu- like 

syndrome, paraesthesia, constipation, nasal or chest congestion, immunogenicity 

leadingtoPureRedCell Aplasia. 

Storage;Store in an air tight container at a temperaturebelow - 20°C. Avoid 

repeated freezing and thawing. 

 

Iron Salts* (Refer Page No. …) 

Ferrous Gluconate, Ferrous Sulphate:  

Iron Sucrose, Sodium Ferric Gluconate 



 

 

Iron Dextran 

 (Iron preparations for parenteral use).  

Indications — Iron-deficiency anaemia 

Schedule H 

Dosage forms; Tablets (sugar coated, film coated) 

Ferroussulphate200mg,Ferrousfumarate200mg,Ferrous gluconate 300mg.(all 

equivalent to 65mg elemental iron). In women, folic acid may also be given. 

Syrups-  also available.Capsules- Ironsulfate60-150mg(20%Iron), Ironfumarate 

200-300mg(33%Iron). Injections- Iron dextran 50mg/ml, Ironsucrose 20,50 

and100mg/ml,Sodium ferric gluconate 12.5mg/ml. 

Dose; Oral: Iron-deficiency anaemia: Adult — elemental iron 100 to 

200mgdailyindivideddoses.Preventionofirondeficiency anaemia (in those at 

particular risk): for woman- elemental iron 60 mgdaily. Child — under 5 years: 

elemental iron 2 mg/ kg  (max.30mg)daily.Over5years:elementaliron30mgdaily.Over 

5 years: folic acid may also begiven. Parenteral Total dose (ml) = 0.0442 (desired 

haemoglobin- obsevedhaemoglobin) x LBW + (0.26 x LBW) [Note: LBW = Lean 

Body Weight (Kg)] Total dose may be given in divided doses in a daily or twice 

weekly basis via IM inj. (into the upper quadrant of the buttock); may also be 

given intravenously by total-dose infusion or as divided inj. A-Z track technique 

(displacement of the skin laterally prior to injection) is recommended to avoid 

injection or leakage into subcutaneous tissue. 

 

Contraindications; Haemosiderosis,haemochromatosis; any form of anaemianot 

caused by iron deficiency; evidence of iron overload; patients receiving repeated 

bloodtransfusions;parenteralirontherapy. 



 

 

Precautions; A test dose of 0.5 ml should be given & observe the patient for at 

least 1 h for signs of hypersensitivity, respiratory distress, tachycardia or back/ 

chest pain; should not be administered for longer than 6 months; pregnancy 

(Appendi x 10c); peptic ulcer; hypotension; regional enteritis, ulcerative colitis, 

intestinal strictures, diverticula; interactions (Appendix 9c, 9d). 

Adverse effects;Nausea, vomiting, metallic taste; constipation, diarrhoea, dark 

stools, epigastricpain, gastrointestinal irritation; long-term or excessive 

administrationmaycausehaemosiderosis;allergicreaction; back pain; staining ofteeth. 

Parenteral: Pain at injection site, sterile abscess. 

Iron Salts + Folic Acid 

Folic acid  

Iron salt  

Indications;Iron and folic acid deficiencies in pregnancy and anaemia. 

Dosage forms; Tablet/Suspension- Ferrous salts (Sulphate, ascorbate, 

fumarate,etc.) 

Dose — Oral Supplementation:Pregnant adolescents and adult women: 30mg-

60mg of elemental iron supplement and 0.4mg of folic acid daily throughout 

pregnancy (begin as early possible) Treatment—Adult—

120mgofelementaliron+0.4mgof folicacid Child — Under 2 years — 25mg of 

elemental iron and 0.1-0.4mgoffolicaciddailyfor3months;2-12years:60mg iron 

and 0.4mg of folic acid daily for 3months. 

Note : 30mg of elemental iron equals 150mg of ferrous sulphateheptahydrate, 90 

mg of ferrous fumarate or 250 mg of ferrous gluconate.



 

 

Contraindications; Refer to individual monographs (Iron salts, Folic acid, page 

no….) 

Precautions; Refertoindividualmonographs(Ironsalts, Folic acid, page no-..), 

interactions (Appendix 9c) 

Adverse effects — Refer to individual monographs (Iron salts, Folic acid, page no-

…) 

 

Folic Acid* 

Indications;Treatment of folate-deficiency megaloblasticanaemia; prevention 

of neural tube defect inpregnancy. 

Dosage form; Tablets- 1, 5 and 10 mg. 

Dose; Oral: 

Treatment of folate-deficiency, megaloblasticanaemia: Adult—5mg daily for 4 

months (upto15mgdailymaybe necessary in malabsorptionstates).Prevention of first 

occurrence of neural tube defect: 400 to 500 µg daily before conception and during 

the first twelve weeks of pregnancy. 

Prevention of recurrence of neural tube defect: 5 mg daily (reduced to 4 mg daily, if 

suitable preparation available) from at least 4 weeks before conception until twelfth 

week of pregnancy. 

Contraindication; Should never be given without vitamin B12 in undiagnosed 

megaloblasticanaemiaor other vitamin B12   deficiency states  because risk  

ofprecipitatingsubacutecombined  degeneration  of  the  spinalcord; 

folate- dependent malignant disease. 



 

 

Precautions; Womenreceivingantiepileptictherapyneed counsellingbefore starting 

folic acid; pernicious anaemia; folatedependent tumor; interactions (Appendix 

9c); pregnancy (Appendix10c). 

Adverse effects;Neuropathy; bronchospasm; skin eruption; anorexia; skin rash; 

status epilepticus. 

Hydroxocobalamin 

Indications — Megaloblasticanaemia due to vitamin B12 deficiency, congenital 

intrinsic factor disease. 

Dosage form;  Injection — 1 ml (1 mg/ml). 

Dose; Intramuscular injection:Megaloblasticanaemia without neurological 

involvement: AdultandChild—initially1mg3timesaweekfor2weeks, then 1 mg every 

3months. 

Megaloblasticanaemia with neurological involvement: initially 1 mg on alternate 

days until no further improvement occurs, then 1 mg every 2 months. Prophylaxis 

of  acrocytic anaemias: 1  mgevery 2  to 3months.Tobacco amblyopia and Leber 

optic atrophy: 1 mg daily for2 weeks, then 1 mg twice weekly until no further 

improvement, then 1 mg every 1 to 3months.  

Contraindications;Anaphylacticreaction. 

Precautions; Exceptinemergencies,shouldnotbegiven before diagnosis confirmed; 

monitor serumpotassium levels-arrhythmias secondary to hypokalaemia in early 

therapy; pregnancy (Appendix 10c). 

Adverse effects;Itching, exanthema, fever, chills, hot flushes, nausea, dizziness; 

rarely, acneiform andbullous eruptions, anaphylaxis; hypersensitivity; headache; 

diarrhoea. 



 

 

Iron Dextran* 

Schedule H 

Indications; Irondeficiencyanaemia, prevention firon deficiency before, during or 

after pregnancy, to make up iron deficiency after pregnancy and duringlactation. 

Dosage form; Injection (iron as iron dextran) 1.5ml ampoule (50mg/ml). 

Dose;Deep intramuscular injection into the gluteal muscle or slow intravenous 

injection or intravenous infusion. 

Adult — calculated according to body-weight and iron deficit. While deciding on 

parenteral therapy, oral therapy should be stopped at least 24 h before. Urine may 

darken on starting. 

Child — under 14 years: not recommended. 

Contraindications;History of allergic disorders including asthma and eczema; 

infection; active rheumatoid arthritis; liver disease. 

Precautions; Oral iron not to be given until 5 days after last injection; hepatic 

impairment; renal impairment; pregnancy (Appendix 10c); interactions (Appendix 

9d). 

Anaphylactic reactions can occur with parenteral iron and a test dose is 

recommended before each dose; the patient should be carefully observed for 60 min 

after the first test dose and for 15 min after subsequent test doses (subsequent test 

doses not necessary for intramuscularadministration). Facilities for 

cardiopulmonary resuscitation must be at hand; risk of allergic reactions increased 

in immune or inflammatory conditions. 

Adverse effects; Less commonly nausea, vomiting, abdominal pain, flushing, 

dyspnoea, anaphylactic reactions (see Anaphylaxis above), numbness, cramps, 



 

 

blurred vision, pruritus and rash; rarely, diarrhoea, chest pain, hypotension, 

angioedema, arrhythmias, tachycardia; dizziness, restlessness, fatigue; seizures, 

tremor, impaired consciousness, myalgia, arthralgia and sweating; injection-site 

reactions also reported, thrombophlebitis; peripheral vascular flushing; taste 

disturbances; syncope. 

Pyridoxine*(ReferPageNo….)  

Indications— Isoniazid, hydralazine and cycloserine induced-neurological 

disturbances; pyridoxine responsive anaemia and haemocysteinurea; morning 

sickness and hyperemesis gravidarum; convulsions in infants and children; mental 

symptoms in women on oral contraceptives. 

Dosage forms; Tablets 10, 25, 40 and 50 mg and 100mg (sustainedrelease); 

Injection- 1ml(50mg/ml). 

Dose; Oral: Adult—Deficiency states: 25to50mg upto3timesdaily. Isoniazid 

neuropathy (prophylaxis: 10 mg daily. Isoniazid neuropathy (treatment): 50 mg 3 

times daily. Sideroblasticanaemia: 100 to 400 mg daily in divideddoses. 

Precautions; Interactions (Appendix 9c); pregnancy (Appendix10c); long term 

administration of high dose may cause severe peripheralneuropathies. 

Adverse effects; Sensory neuropathy reported with high doses given for extended 

periods, numbness; neurotoxicity; hyperesthesia; muscle weakness.



 

 

Appendix 1 

Antimicrobial Resistance 

Development and spread of antimicrobial resistance (AMR) is commonly due to overuse, 

misuse, and indiscriminate use of antimicrobials by doctors, nurses and pharmacists, non-

compliance and self medication by patients and use in animal husbandry and agriculture. It is 

estimated that70-80% of prescriptions for antimicrobials are probably advised unnecessarily by 

the health professionals. Inspite of the fact that most common colds and diarrhoeal episodes are 

viral in origin, yet, antimicrobials are used indiscriminately. Reasons for over prescribing are 

often lack of confidence, peer pressure, patient pressure and pharmaceutical company pressure. 

Antimicrobial use is a key driver of the resistance. Poverty and inadequate access to antibiotics 

constitute a major factor in the development of resistance. Another common cause of developing 

resistance is improper diagnosis. In many instances dearth of an adequately equipped diagnostic 

laboratory in the vicinity compels the physician to prescribe antibiotics empirically, thus, 

increasing the likelihood of the patient receiving a wrong antibiotic. Furthermore, ready 

availability of antibiotics over-the-counter and sales promotion schemes by the pharmaceutical 

manufacturers also leads to the promotion of indiscriminate use, thus, increasing the likelihood 

of development of resistance. Counterfeit drugs are also a problem contributing to development 

of resistance. These contain either the wrong ingredient, or lesser amount of the active 

ingredient. In some instances, the medication poisons are capable of causing disability or even 

death. The impact of the media has also contributed to the development of resistance. Patients 

often demand antibiotics for their ailment on the basis of advertisements read or seen. Unwitting 

use of more active drugs at sub therapeutic doses leads directly to the development of multi drug 

resistance. Irrational use of antimicrobials is widespread throughout the world. This is harmful in 

terms of increased cost of therapy, unnecessary adverse drug reactions, therapeutic failure, 

reduced quality of care and worst of it is AMR. The bacterial infections which contribute most to 

human mortality and morbidity are also those in which emerging antimicrobial resistance is most 

obvious: diarrhoeal diseases, respiratory infections, meningitis, sexually transmitted diseases, 

and hospital-acquired infections. Some important examples include penicillin-resistant 

Streptococcus pneumoniae, vancomycin-resistant enterococci, methicillin-resistant 

Staphylococcus aureus, multi-resistant Salmonella typhi, Shigella dysenteriae, Neisseria 

gonorrhea, Pseudomonas aeruginosa and multi-resistant Mycobacterium tuberculosis. The 



 

 

development of resistance to drugs commonly used to treat P. falciparum malaria is of particular 

concern, as is the emerging resistance to antiretroviral drugs. 

Established mechanisms of AMR 

For an antibiotic to be effective, it must reach the target site in an active form, bind to the target, 

and interfere with its function. Thus, bacterial resistance to an antimicrobial agent can occur due 

to three general mechanisms: 

The drug does not reach its target 

In Gram negative bacteria, many antibiotics enter the cell through protein channels called porins. 

Mutations or loss of these channels can prevent/slow the rate of antibiotic entry into a cell, 

effectively reducing drug concentration at the target site. If the drug target is intracellular and the 

drug requires active transport across the cell membrane, a mutation that interferes with the 

transport mechanism can confer resistance. aminoglycosides. Bacteria can also transport 

antimicrobial drugs out of the cell through efflux pumps. Resistance to numerous drugs, 

including fluoroquinolones, macrolides, tetracyclines and beta lactam antibiotics, is mediated by 

this mechanism. 

The drug is inactivated 

Bacterial resistance to aminoglycosides can be due to a plasmid encoded aminoglycoside-

modifying enzymes. Similarly, beta-lactamase production  is the most common  mechanism of 

resistance to penicillins and other beta -lactam drugs. Many hundreds of different -lactamases 

have now been identified. A variation of this mechanism is failure of the bacterial cell to activate 

a pro drug e.g. loss of ability of M. tuberculosis to activate isoniazid (INH). 

The target site is altered 

This may be due to mutations in drug binding region of target enzyme e.g. fluoroquinolones, 

target modification e.g. ribosomal protection type of  resistance to macrolides  and   acquirement 

of a resistant form of the susceptible target e.g., methicillin resistance in Staphylococcus Spp. 

due to production of a low-affinity penicillin-binding protein (PBP). 

Strategies to prevent AMR in healthcare settings



 

 

Prudent antibiotic use: Antibiotics should be used only when they improve patient outcome. Not 

all infections need antibiotic treatment e.g. in patients with sore throat, benefit from 

antimicrobial therapy is small and is counter balanced by the risk of adverse events like rash. 

Narrow spectrum agents should be used whenever possible. Broad spectrum agents should not be 

used as a cover for lack of diagnostic precision. Antibiotics should be prescribed in optimal 

doses, regimens, and should be stopped when the infection is treated. Restrict the use of last line 

antibiotics for serious infections and only when simpler agents are likely to be ineffective. 

Whenever used for prophylaxis, antibiotics should be used for short courses and at appropriate 

times (e.g. during surgical prophylaxis, antibiotics should be given within an hour prior to 

incision).  

Prevention of infection: Use of antimicrobials can also be reduced if infections are prevented in 

the first place. This can be achieved by improved use of vaccines and improved hygiene and 

infection control practices like compliance with and washing protocols and aseptic techniques for 

catheterization. Catheters and drains should be removed when no longer needed. 

Clinicians should be familiar with local antibiotic sensitivity profiles and should comply with the 

local antibiotic guidelines. A hospital antibiotic policy should be formulated based on local 

antimicrobial resistance data. Prescribers should be educated about the use of antibiotics, when 

not to use them and also the infection control strategies. 

Hospitals should carry out surveillance of resistance patterns-how much, where, in which 

organisms and to what antibiotics. Similarly antibiotic use pattern can be studied and these data 

can be used to devise targeted interventions to Minimise antimicrobial use. 

The intent of giving this write up in the formulary is to encourage rational prescribing of 

antimicrobials and minimise the development of resistance to antimicrobials. 

 

 

 

 



 

 

Appendix 2 

Advisories Related to Medicines 

For Doctors: 

1. In case of Adverse Event, report immediately to the physician or 

nearby ADR monitoring centre or to NCC-PvPI (toll free: 1800 

180 3024) 

2. In case of poisoning report and consult poison information 

centres. 

For Consumers: 

1. Do not take double dose to make up for the dose that is missed. 

2. Self medication can be dangerous. 

3. The medicine prescribed for the adults should not be given to 

children. 

4. Don’t share prescription medicines with children, including other family members. 

5. Store the medicines as per labelled requirements. Keep all medicines out of reach of 

children. 

6. Vaccination: Do not miss the immunization for children and follow as per recommended 

schedule 

7. Indiscriminate use of antibiotic leads to development of 

antimicrobial resistance 

8. Do not mix drugs and alcoholic drinks 

9. Shake the bottle well immediately before use 

10. Inform the physician or pharmacist about drugs you are already taking - prescription, 

over the counter, complementary or alternative medicines. 

11. Avoid driving after taking medicines causing sedation and 

hypnosis 

12. Take care while splitting the tablets so that uniform dose is 

dispensed 

13. In case of IV Infusion - rate of infusion should be clearly mentioned and controlled. 



 

 

Appendix 3: 
 

Calculation of Electrolytes  
 

 

Milliequivalents (mEq) 
 
The mEq weight is 1/1000 of the equivalent weight. It is a unit of measurement of the amount of chemical activity of an 

electrolyte. In a solution the total concentration of cations always equals to the total concentration of anions. 
 
A mEq weight of an element is the atomic weight expressed in mg, divided by its valency. 

 

1mEq 

 
atomic weight in mg   

valency 

 
 

23 

e.g. 1mEq Na 23mg  
 

1 mEq Cl 
35.5

 35.5mg 
 

1 
 
Thus, a solution containing 1 mEq of Sodium per litre contains 23 mg Sodium. A solution containing 1 mEq of Sodium 

Chloride contains 23 mg Na
+
 and 35.5 mg Cl

-
, i.e. 58.5 mg  Sodium chloride per litre. In a salt containing ions of different 

valencies,  
weight of a salt  
containing 1 mEq  
of specified ion 

 
(sum of the atomic weights / valency of  

= the specified ion) × No. of 
specified ions in molecule 

 
e.g. weight of Magnesium Chloride (MgCl2.6H2O) required to prepare a solution containing 1 mEq of Magnesium  per litre = 
 

24.3  (2 x 35.5) 6[(2 x 1)  16] 101.7mg MgCl2 6H2 0   
21 



 

 

For the conversion of grams per 100 ml (percentage) of a solution to mEq/litre, the following formula may be used. 

 
mEq per litre 

 
percentage strength x 10000  

mg of salt containing 1 mEq of specified ions 
 

e.g. Number of mEq of Na
+
 per litre contained in sodium chloride injection 0.9 % (1mEq Sodium is contained in 58.5 mg 

Sodium Chloride) mEq per litreof Na  in 
0.9  10,000 

NaCl 0.9 % solution 154 approx.   
Wt(g) 

mEq  
mEq weight (g) 

 

e.g. mEq in 5g of Potassium Chloride (atomic weight of Potassium Chloride = 74.6, valency = 1)  
mEq Wt 74.6 0.0746 

 
1000 1 

 

mEq 
5 

67 approx. 
0.0746    

To convert mg per 100 ml (mg %) to mEq per litre, the following formula is used : 
 

mg per 100 ml  10 valency mEq per litre   
atomic weight 

 
In case of gases (i.e. carbon dioxide) the volume per cent of the gas is multiplied by 10 and divided by 22.4, the later figure 

being the volume in litres occupied by a molecular weight of a gas. The results are expressed in millimoles per litre. 
 

vol. percent 10 mM per litre   
22.4 

 
To convert mg per 100 ml (mg %) to milliosmoles: 

 

mg per 100 ml
 10 

mOsm per litre   



 

 

Table 1: Atomic weight, Valency, and Normal Ranges of the  
Common Electrolytes  

Normal Ranges, Plasma or Serum 

Electrolyte  Atomic  Valency  mg per mEq. 

   Weight    100 ml per litre 

Na   23   1  310-340 135-147 

NaCl   58.5   1  570-620 98-106 

K   39   1  16-22 3.5-5.0 

Ca (total)  40   1  9.1-11.5 2.1-2.6 

Ca
2 +

(ionized)  40   1  4.25-5.25 2.1-2.6 

mg   24   2  1.8-3.6 1.5-3.1 

(HCO3)    Use formula  55-70 25-31 

    for gases     

(mM. CO2)        45-60 20-2 

Infants        (vol. percent) (mM/L) 

            

Cl   35.5   1  350-375 102-109 

NH4 Cl   Contains 66.28     

    percent of Cl     

SO4
2-   96   2  0.5-2.5 0.3-1.5 

Table 2: mg of a salt contain ing 1 mEq of a s pecified ion 

Io n weigh t of S alt    W eigh t in mg of salt 
 m Eq in m g     con taining 1 mEq of 

          the specified ion 

C a+ + 20.0  C alcium Ch loride,    

    C aCl 2, 2H 2O  147  

    C alcium G luc onate,    
    C 12 H2 2C aO 14 ,H 2O  224  

    C alcium Lacta te, C 6H 1 0   

    C aO 6,5H 2 O  154  

K + 39.1  Pot assiu m Chloride ,  74.5  

    KC I      

    Pot assiu m Cit rat e,  108  
    C 6H5K3O7,H2O    

M g+ + 12.5  Ma gnesi um Sulphate,   

    MgS O4 ,7H 2O  123  
N a+ 23.0  S odium A ce tate,    

    C 2H 3N aO2 ,3H 2O  136  
    S odium A ci d Citrate ,    

    C 6H 6N a2O 7,1½H 2 O  131  

    S odium Bica rbona te,    

    N aH C O3    84  

    S odium Chl oride,  58.5  
    N aC I      

    S odium Ci trate,  98  

    C 6H 5N a3O 7,2H 2 O    

    S odium Lac ta te*     

 
CI 35.5 Calcium Chloride,  

  CaCI2,2H2O 73.5 
  Potassium Chloride, 74.5 
  KCI 58.5 
  Sodium Chloride,  

  NaCI  
C2H3O2 59.0 Sodium Acetate, 

136 (Acetate)  C2 H3NaO2,3H2 O 
C

3
H

5
O

2 89.0 Calcium Lactate, 
308.3 (Lactate)  C6 H10 CaO6 ,5H2O 

  Sodium Lactate*  
HCO3

- 61.0 Sodium Bicarbonate,  

  NaHCO3 84  
 
*Prepared in solution by neautralising lactic acid with sodium hydroxide: 1.0 ml of 1M sodium lactate contains the 

equalvalent of 112 mg. 



 

 

Appendix 4 

Common Drugs Causing Severe Allergic Reactions 

Patient safety is the most important concern for healthcare professionals while prescribing a 

drug. Fatal/life threatening allergic responses to certain commonly used drugs are encountered in 

clinical practice. The uncertainty and limited experience in this area can lead to fear of multiple 

drug allergy and avoidance of appropriate medications. Serious drug induced allergic reactions 

such as Stevens-Johnson Syndrome or Toxic epidermal necrosis may occur with certain drugs 

and may require intensive management in a hospital setting. 

Table 1.  Drugs that may cause Stevens –Johnson Syndrome and Toxic Epidermal 

Necrolysis  

Allopurinol Mefloquine 

Abacavir NSAIDs 

Barbiturates Phenothiazines 

Beta-lactam antibiotics Phenytoin 

Carbamazepine Rifampicin 

Co-trimoxazole Sulfonamides 

Chlorpropamide Tetracyclines 

Gold Thiazides 

H2 -antagonists Insulin 

Leflunomide Paracetamol 

Furosemide Carboplatin 

Sitagliptin Oseltamivir 



 

 

Iodine Phenytoin 

Azithromycin Modafinil 

Lamotrigine Nevirapine 

Ibuprofen Ethosuximide 

  

Penicillins Ciprofloxacin 

Levofloxacin Isotretinoin 

Vancomycin Paclitaxel 

Macrolides Rituximab 



 

 



 

 

 

Anaphylaxis or anaphylactoid reactions caused by Penicillins, other Beta-lactam antibiotics and 

Anti snake venom; angioedema by ACE inhibitors are other examples of serious allergic 

reactions which may necessitate in hospital management. Another serious drug induced allergy is 

that of NSAIDS, especially aspirin-induced severe life-threatening bronchospasm in susceptible 

individuals. The classical saying “Prevention is better than cure” holds true for these drug-

induced allergic reactions. Hence detailed patient history and prevention of medication errors are 

very crucial in avoiding these drug-induced allergic reactions. Once occurred, these reactions 

should be promptly identified and treated to save the patient’s life. Patients who experience 

reactions should be made aware of their predisposition and must be informed to avoid the culprit 

medicine in future. This information should be prominently mentioned in the medical records 

too. 

 



 

 

 
 
 

Appendix 5: 
 

Common Laboratory Parameters  
 

 

S. No. Biochemical Parameter Reference Range 

1. Liver Function Tests  
 Aspartate Aminotransferase (AST/SGOT) 

  12-38 Units/L 

 Alanine Aminotransferase  

 (ALT/SGPT) 7-41 Units/L 

 Bilirubin  

 Total 0.3-1.3 mg/dL 

 Direct 0.1-0.4 mg/dL 

 Indirect 0.2-0.9 mg/dL 

 Protein Total 6.7-8.6 g/dL 

 Albumin 3.5-5.5 mg/dL  
Glutamyl Transpeptidase(GGT) 9-58 Units/L 

 
2. Kidney Function Tests  
 Blood Urea Nitrogen (BUN) 7-20 mg/dL 

 Creatinine (Cr) 0.6-1.2 mg/dL 

 Uric Acid   

 Male 3.1-7.0 mg/dL 

 Female 2.5-5.6 mg/dL 

 Glomerular Filtration Rate > 60 ml/min/1.73 m2 

3. Lipid Profile   
 HDL Cholesterol   

 Male 27-67 mg/dL 

 Female 34-88 mg/dL 

 LDL Cholesterol   

 Desirable <130 mg/dL 

 High Risk >160 mg/dL 
    

 Triglycerides <165 mg/dL  



 

 

 

4. Pancreatic Function Tests  
 Amylase 20-96 Units/L 

 Lipase 3-43 Units/L 

5. Thyroid Function Tests  
 Thyroxine  

 Free (fT4) 0.8 – 1.7 ng/dL 

 Total (T4) 5.4-11.7 µg/dL 

 Triiodothyronine (T3) Total 77-135 ng/dL 

 Thyroid Stimulating  

 Hormone (TSH) 0.34-4.25 µIU/ml 
 

6. Parathyroid Function Tests  
Calcium  
Calcium (Ionized) 

 
8.5-10.5 mg/dL 
 
4.6-5.3 mg/dL 

 
7. Reproductive Function Tests  

Follicle Stimulating Hormone (FSH)  
Male  1.0-12.0 m IU/ml 

Female   

Menstruating   

Follicular phase 3.0-20.0 m IU/ml 

Ovulatory phase 9.0-26.0 m IU/ml 

Luteal phase 1.0-12.0 m IU/ml 

Post menopausal 18.0-153.0 m IU/ml 

Leuteinsing Hormone (LH)  

Male  2.0-12.0 U/L 

Female   

Menstruating   

Follicular phase 2.0-15.0 U/L 

Ovulatory phase 22.0-105.0 U/L 

Luteal phase 0.6-19.0 U/L 

Postmenopausal 16.0-64.0 U/L 

Testosterone total, morning sample  

Male  270.0-1070.0 ng/dL 

Female  6.0-86 ng/ml 
   

   



 

 

 
 

8. Electrolytes  

 Sodium (Na
+
) 136-146 mEq/L 

 Potassium (K
+
) 3.5-5.0 mEq/L 

 Magnesium (Mg
2+

) 1.5-2.3 mg/dL 

 Phosphorus 2.5-4.3 mg/dL 

 Chloride (Cl
-
) 102-109 mEq/L 

 Calcium 8.7-10.2 mg/dL 

 Calcium (Ionized) 4.5-5.3 mg/dL 

9. Arterial Blood Gases  

 Carbondioxide, Partial 32-45 mm Hg 

 Pressure (PCO2)  

 Oxygen, Partial Pressure (PO2) 72-104 mm Hg 

 Osmolality Serum 275-295 mOsm/kg 

  serum water 

 pH blood (arterial) 7.35-7.45 

 Anion Gap 7-16 mmol/L 

 Bicarbonate 22-30 mEq/L 

10. Normal Haematological Parameters 

 Total Leucocyte Count (TLC) 4.8-10.8 x 103/mm3 

 Basophil Count 0-2% 

 Eosinophil Count 0-6% 

 Lymphocyte Count 20-50% 

 Monocyte Count 4-8% 

 Platelet Count 165-415 x 103/mm3 

 Reticulocyte Count  

 Males 0.8-2.3% red cells 

 Females 0.8-2.0% red cells 

 Neutrophil Count 0.40-0.7(40-70%)/mm3 

 Red Blood Cell Count  

 Male 4.3-5.6 x 10
6
/mm

3 

 Female 4.0-5.2 x 10
6
/mm

3 

 Hemoglobin  

 Male 13.3-16.2 g/dL 

 Female 12.0-15.8 g/dL 
   

   



 

 

 
 

 

 Erythrocyte Sedimentation Rate (ESR) 

 Male 0-15 mm/h 

 Female 0-20 mm/h 

11.  Corpuscular Values of Erythrocytes 

 Mean Corpuscular Hemoglobin  

 (MCH) 26.7-31.9 pg/cell 

 Mean Corpuscular Hemoglobin  
 Concentration (MCHC) 32.3-35.9 g/dL 

 Mean Corpuscular Volume  
 (MCV) 79-93.3 fL 

12. Coagulogram  

 Fibrinogen 233-496 mg/dL 

 Partial Thromboplastin 26.3-39.4 seconds 

 Time, Activated (aPTT)  

 Prothrombin Time (PT) 12.7-15.4 seconds 

 Thrombin Time 15.3-18.5 seconds 

 Bleeding Time (Adult) < 7.1 min 

 Coagulation factors 50- 150% of normal 

13. Cerebrospinal Fluid  
 Leukocytes - Total less than 5 cells/mm3 

  (all mononuclear) 

 Differential  

 Lymphocytes 60–70% 

 Monocytes 30–50% 

 Neutrophils None 

 Chloride 116 – 122 mEq/L 

 Glucose 40-70 mg/dL 

 Pressure 50-180 mm of water 

 Total protein 15-50mg/dL (lumbar) 

 Albumin 6.6-44.2 mg/dL  
 



 

 

 
 
 
 

 

14.  Miscellaneous  
Glucose 75-110 mg/dL 

 
Glycosylated Hemoglobin 

 
(HbA1C) 4.0-6.0%  
Iron 41-141 µg/dL 

 
Total Iron Binding Capacity  
(TIBC) 251-406 µg/dL  
Methemoglobin (Met Hb) <1% of total Hb 

 
Ferritin 

 
Male 29-248 ng/ml 

 
Female 10-150 ng/ml 

 
Transferrin 190-375 mg/dL 

 
Lactate Dehydrogenase (LDH) 115-221 Units/L 

 
Folic Acid (Red Cells) 165-760 ng/ml 

 
Glucose-6-Phosphate Dehydrogenase  
(G-6-PD) 5-14 Units/g Hb  
Vitamin B12 140-820 pg/ml



 

 

Appendix 6 

Disposal of Unused/ Expired Pharmaceutical Products 

Shelf life of a drug is defined as the time interval within which it remains physically, chemically 

and/or biologically stable as well as safe and effective for human consumption if stored under the 

label specified conditions and it is in the original container closure system. Shelf life can be 

determined by the accelerated stability testing method. Expiry/expiration date is the actual date 

placed on the label/container indicating the time during which a batch of drug product is 

expected to remain with the approved shelf life specifications if stored under defined conditions 

and after which it should not be used. Expired medicines lose their potency and are capable of 

producing toxins, causing serious reaction or failure of therapy. 

Thus disposal of unused/expired pharmaceutical products is required for every pharmacy retail 

and wholesale, clinic, dispensary, hospital, manufacturing unit and testing laboratory. 

Indiscriminate disposal of drugs is likely to pollute the environment resulting in contamination of 

vegetables, fruits, fish and other aquatic life and even drinking water. Pharmaceuticals and 

Personal Care Products (PPCP) have been found present as pollutant in water and environment 

and this poses a serious issue of ecological imbalance due to indiscriminate disposal of expired 

pharmaceutical products.  

With increasing awareness of pollution and their effect on human beings, animals and 

environment, it is imperative to assure Regulatory compliance by Individuals, Retail and 

Wholesale Chemists, Clinics, Hospitals, Manufacturers of PPCP, Clinical Research 

Organizations conducting Biostudies, Analytical Testing Laboratories and other organizations 

involved in drug distribution (in the event of any disaster) to augment Government efforts. 

Managing Disposal of PPCP: 

Mass awareness, at every level, of impact of casual approach in such disposal of unwanted and 

expired PPCP is very much desirable. Following steps are suggested for safe disposal of 

unused/not required/expired PPCP:



 

 

1. Expired or near expiry or unused/not required PPCP in large quantity should be returned by 

Retail Chemists and Druggists/Pharmacies/Clinics/Hospitals/NGO involved in drug distribution 

to Wholesalers or 



 

 

stockists of manufacturer(s) who in turn will return the same to the location of the manufacturer 

where the products were manufactured, for proper disposal. 

2. Expired/short expiry PPCP are received at the segregated area for Expired Goods/Market 

Returns in the Finished Goods Warehouse of the manufacturing location with proper 

documentation in compliance with Regulatory requirements under i) Drugs and Cosmetics Rules 

1945 and amendments therein, ii) Central Excise/State Excise Laws- as applicable and iii) Local 

authority of Pollution Control Board of the State before undertaking disposal of PPCP. Short 

expiry PPCP should be analyzed and if found satisfactory, could be used for treatment ensuring 

that it is consumed before expiration. 

3. In the event of expired goods returned from overseas customers, appropriate documentation for 

disposal of PPCP should be provided to the custom authority at the importing port for Bill of 

Entry. 

4. Finished Goods Warehouse receiving the PPCP shall inform Quality System/Quality Assurance 

authority of the organization for verification and appropriate documentation before undertaking 

disposal. 

5. For small quantity of expired products in Clinics, Hospitals, Health Care Centres and 

Dispensaries, Pharmacist at the location should be assigned responsibility for disposal of PPCP. 

He/she should be trained for proper documentation and disposals as indicated below.  

6. Disposal of expired retention samples of API, Excipients and  that of Pharmaceutical dosage 

forms in the manufacturing unit or Testing laboratories should be assigned to a responsible 

Quality control person under supervision of Quality System/Quality Assurance ensuring 

appropriate documentation. 

7. After compliance to administrative control procedure, the expired PPCP should be transferred to 

a segregated area under the control of Safety, Health and Environment department in the 

manufacturing location for undertaking disposal. 

Disposal Methods of Pharmaceutical and 

Personal Care Products 

Sorting of Materials: 



 

 

Materials to be disposed off should be segregated. Different methods are employed depending on 

i) Type of dosage forms- Tablets, Capsules, Powders, Injectables, Creams, Ointments, Liquids, 

Ampoules, Vials, Intra- venous Infusions etc. 

ii) Chemical nature of drugs e.g. Antineoplastic/ Anticancer, -Lactams, Hormones, Steroids, Anti-

infective, Narcotics, Antiseptics and Psychotropic substances etc. Tertiary (Printed/Labelled 

Corrugated Boxes) and Secondary (Printed Cartons/Paper box) packaging materials are removed 

and destroyed with the help of heavy duty paper shredder. The methods of disposal of various 

pharmaceutical dosage forms and that of specific category medicines are mentioned below. 

Pharmaceutical Dosage Forms 

1. Tablets/Capsules: 

Up to 50 tablets or capsules soak in about 100 ml of water and collect the same in a polyethylene 

bag containing used Tea/Coffee grind. Seal the bag and put in trash. Big quantity Pulverize using 

heavy duty crusher. Collect in a poly bag and seal. Dispose it in high temperature incinerator 

(Temp. 850° C to 1200° C)/approved site for solid waste disposal by the Pollution Control Board 

of the State. 

2. Injectables - ampoules/vials: 

Up to 50 Ampoules/Vials (up to 10 ml)-break ampoules/open vials and collect liquid in a 

polyethylene bag containing used Tea/Coffee grind. Seal the bag and put in trash. For bigger 

quantity, use heavy duty crusher to separate liquid and dilute it with water and transfer it to 

Effluent Treatment Plant (ETP) of the manufacturing unit. Broken glass/vials (after removal of 

label), rubber stoppers and seals should be disposed off as scrap. Powder Injectables (in 

Vials/Ampoules) to be disposed off in an incinerator as indicated above. 

3. Oral liquids and Intravenous fluids: 

Small quantity – Dilute the liquid with water and drain it. For bigger quantity, dilute collected 

liquid with water and transfer it to ETP of the manufacturing unit. Liquids with high solid 

contents to be disposed off in an incinerator as indicated above. 

4. Semi solids:



 

 

Small quantity, mix it with used Tea/Coffee grind in a polyethylene bag. Seal the bag and put in 

a trash. Deshape the containers/remove the label and discard the containers. Semisolids in bigger 

quantity to be disposed off in an incinerator mentioned earlier. Containers - Tubes to be de-

shaped and remove the label from glass/plastic container before disposal as a scrap. 

Specific categories: 

1. Anti-infective--lactams: 

Small quantity of all-lactam antibiotics to be destroyed by soaking in 1N Sodium Hydroxide for 

30 mins or1% Hydroxylamine in Water for 10 mins and trash. Bigger quantity to be disposed off 

in an incinerator (Temp. 850° C to 1200° C) indicated above. 

2. Anti-infective - others: 

Tetracycline’s- Small quantity to be soaked in 10%of Calcium Hydroxide/any other Calcium salt 

in Water for  30 mins and trash. Macrolides- (Erythromycin, Clarithromycin etc.) Small quantity, 

soak in 1NHydrochloric Acid and trash. Aminoglycosides (Gentamicin, Amikacin etc.) Small 

quantity dilute with large volume of water and drain it. Bigger quantity of all the above anti-

infective should be disposed of in an incinerator as mentioned above. 

3. Steroids: 

Small quantity- Soak in 1N Sodium Hydroxide for30 mins and trash. Bigger quantity- all dosage 

forms (taken out from the primary packing materials) to be incinerated at the temperature range 

indicated above. 

4. Hormones: 

Small quantity- Aqueous solution to be exposed to UV for 20 minutes and trash. Estrogens- 

small quantity in aqueous solution should be exposed to ultrasound at 0.6 and 2 kw in a sonicator 

for 60 mins. and trash. Bigger quantity- all solid dosage forms (taken out from primary 

packaging materials) to be incinerated as indicated above. 

5. Disinfectants:



 

 

Small quantity- use it. Bigger quantity- Not more than 50L. Dilute with enough quantity of water 

to ensure dilution with loss of activity and drain it in ETP. 

6. Controlled substances: 

Small quantity- Flush down the toilet to avoid misuse. Bigger quantity- All dosage forms (take 

out from primary packaging material) to be incinerated as mentioned above. Disposal by 

incineration is preferred over chemical inactivation for all dosage forms/APIs. 

Cost of Disposal of Pharmaceutical Products: 

In India Solid Waste Disposal of PPCP at an approved solid waste disposal site by the local 

Pollution Control Board works out to Rs. 15 to 25 per kg. Disposal of PPCP by incineration 

requires about 5% of the fuel feed to that of the total quantity to be disposed of. Total cost of 

such disposal works out to about 0.5 % to 2% of the total sales. There is an urgent need to 

minimise this wastage on account of disposal of Unused/Expired Pharmaceutical products. This 

not only involves huge cost but also danger of contaminating water bodies, rivers, sea, air, land 

and aquatic lives, which ultimately get recycled and comes back to human beings, animals and 

vegetation in one or the other form. 

Reuse of Expired Pharmaceutical Products: 

In the event of Emergency situation, Regulatory Agencies do allow Revalidation, after Analysis 

of Expired Pharmaceutical Drug Products, if found satisfactory, for Human/Animal 

consumption. 

Reduction in Level of Disposal: 

Reduced level of disposal of PPCP can help significantly. If recovery of API (Active 

Pharmaceutical Ingredient) and purification there of, out of near expiry/expired PPCP be 

attempted and regulated, it will reduce the level of PPCP disposal. This will be a challenging task 

for pharmaceutical professionals, which will help industry in reducing quantum of disposal. 

Education and Training:



 

 

Continuing education and training should be mandatorily given to all Chief Pharmacists & 

Pharmacists about hazards and disposal of unused/ expired pharmaceutical products and 

awareness programs for other stake holders. 

It is expected that awareness of all stake holders/ health care providers with systematic 

preventive and corrective action in time will ensure the Safe Disposal of Unused/Expired 

Pharmaceutical Products (Drugs & items covered under Drugs & Cosmetics Act 194o,Rules 

1945) and hazardous substances used in different medical procedures in hospitals, laboratory / 

health facilities.. 

Sorting & Disposal of Pharmaceutical products: WHO Guide lines 1999 (Para 3.2) says “that 

sorting of items and disposal of Pharmaceuticals should be under the direct supervision of the 

Pharmacist who have received training on the sorting criteria, health and safety risks associated 

with handling of the materials, therefore it is recommended to add in point 5 of managing 

disposal of PPCP.  

“that sorting of items and disposal of Pharmaceuticals should be under the direct supervision of 

the Chief Pharmacist or a Supervisory Pharmacist registered under Pharmacy Act 1948, who 

have received knowledge and training on the sorting criteria, health and safety risks associated 

with handling of the materials. “  

4. Bio Medical Waste Management Guide Lines: Government of India has notified Bio Medical 

Waste Management Rules 2016 (amendment rules 2019), there under guide lines for Bio 

Medical Waste  

Management has been enforced, which includes disposal of some items covered under Drugs & 

items Drugs & Cosmetics Act 194o like disposal of surgical items, needles mercury etc. 

therefore it is recommended that- 

“Rules for disposal of Pharmaceutical products & hazardous materials should be  notified by 

CDSCO/ Drugs Controller General of India, Ministry of Health & Family Welfare, Govt. of 

India and may called as “Disposal of Pharmaceutical Products & Hazardous Materials Rules 

……..” These rules will include segregation, coding, collection, disposal norms and training. 



 

 

Penalty to the health care facility/ organization, whoever contravenes the rules, may be fixed 

under these rules. 

5. The most environmentally safe disposal method for pharmaceutical products is community 

medicine take-back programs that collect medicines at a central location for proper and safe 

disposal. Several local public health departments in the US have initiated pharmaceutical take-

back programs. 

6 There should be adaptation of disposal method based on the nature or composition of the 

pharmaceutical/biological products like water flushing in Sewage/ flowing water, incineration, 

take back initiative, dumping in earth, alkaline hydrolysis or similar reactions. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix: 7 

GOOD DISTRIBUTION PRACTICES 

 

Distribution of drugs & articles covered under Drugs & Cosmetics Act1940 (rules 1945) 

is  an important & technical  activity of the  integrated  supply-chain managementof 

pharmaceuticalproducts. Under the provisions of Drug & Cosmetics Rules 1945 & Section 42 

of the Pharmacy Act 1948 Registered Pharmacists under Pharmacy Act 1948 are  responsible 

for the handling, storage, supply anddistribution/ dispensing ofdrugs &pharmaceutical 

products. All  activities  in the distributionof drugs,pharmaceutical products including medical 

devices  should be carried out according tothe provisions of Drugs & Cosmetics Rules & 

Pharmacy Act 1948 &principles of GoodDistribution Practices(GDP)as applicable.The 

objective of the Good Distribution Practices Guidelines is toestablish Good Distribution 

System and ensure thequality of productsin all steps &aspects of the distribution  which include 

procurement,, storage,supply distribution,adverse effect reporting, testing, transportation, 

documentation and record-keeping . These  guidelines are intended to be applicable to all 

Pharmacists/ qualified persons under Drugs & Cosmetics Rules 1945  involved in  storage, 

supply and distributionof Drugs &Pharmaceutical products from the premises of the 

manufacturer of the product to the person dispensing or providing the Drugs & pharmaceutical 

products directly to a patient.. Drugs & Cosmetic Rules1945,rule 64 and 65 specify the 

conditions to be fulfilled to sell, stock,exhibit or offer for sale or distribute the drugs which 

include minimum area of a store/ Pharmacy & qualified person.. All parties including 

government, custom agencies, law enforcement agencies, regulatory authorities, 

manufacturers, distributors and entities involved are responsible to ensure the quality and safe  

distribution of Drugs & pharmaceutical  products  and  prevent  theexposure  of  patients due to  

spurious pharmaceutical products or harm by pharmaceutical/ medical error. 

ORGANIZATIONANAL MANAGEMENT



 

 

 Organizationalstructure  ofdistribution chain/ Pharmacy should be shown  in organizational 

chart of the entity. The name of qualified person, responsibilities, duties, authority and 

interrelationships of all personnel should be clearly indicated. There should 

bedesignatedperson/persons appointedwithdefinedauthority andresponsibility  forensuring  

quality system in distribution chain of the institution. Safetyproceduresrelating all relevant 

aspect should be maintained along with proper storage, regular checking of inventories & 

testing of the products as per law established. 

PERSONNEL 

All personnelinvolved in distribution of Drugs & Pharmaceutical Productsshouldpossess 

Diploma/ Degree in Pharmacy or other qualifications as per Drugs & Cosmetics Act 1940/ 

Pharmacy Act 1948 and have the practical knowledge as per  requirements& different aspectsof 

Good Distribution Practices. Training should  cover topicsonstandard operating 

procedures(SOPs) and must include the topicsof product handling, safetyand security,as well as 

aspectsof product identification, the detection of spurious pharmaceutical product and 

theavoidanceof spurious pharmaceutical product/hazards.e. These individuals should wear 

garments&(PPE) especially  those dealingwith  hazardouspharmaceutical products. Provisions 

of Drugs & Cosmetics Act 1940 , Pharmacy act 1948 and other provisions established by 

Government of India should be adopted to rule out the possession of unqualified persons 

&unauthorized entities in GDPs.. 

QUALITY SYSTEM 

All agencies & distributors of pharmaceutical products should follow rules &maintain Quality 

System. It includes documentedquality policy, authorized/designated persons by the 

management for distribution,who shall have responsibility for ensuring that an established 

quality system, is implemented and maintained in the organization/pharmacy or distribution 

outlet(page-3)There should be written and approved proceduresfor all theactivities and any 

deviations should be documentedand investigated followed by appropriate correctiveand 

preventiveaction(CAPA). Procedures forselection of inventories,procurementpolicy, supply and 

release should bedisplayed/ in place to ensure that appropriate pharmaceutical 

productsaresourced/procuredfrom manufacturing company/authorized distributor or 



 

 

approved suppliers according to policy or rules framed by Govt. of India or concern 

authorityand distributed by approved entities along with  inspection, auditing and certification 

of compliance with a quality system . Procedures should be in place to ensure safe, transparent 

and secure distribution system which includes product traceability throughout the supply chain. 

Measures should bein place to ensure that pharmaceutical products have documentation that can 

beused to permit traceabilityof the products throughout distribution channels from the 

manufacturer/imported to the entity responsible for selling or supplying the product to the 

consumers. Records including expiry dates and batch numbers & testing reports should be  

part  of  a   secure   distribution   documentation   enabling traceability. 

PREMISES,WARE HOUSING AND STORAGE 

Storageareas/place should be suitably secured, structurally sound, moisture freebuildingwith 

adequate capacity to allow  storage of different category of drugs & pharmaceutical products 

including medical devices coming under Drugs & Cosmetics Act 1940 and safe handling 

Arrangement of uninterrupted power supply,adequate lighting& cooling system is needed to 

maintain the quality & efficacy of the products. Temperature & level of humidity should be 

monitored by thermometer& humidity meter and temperature/ humidity 

charting..Pharmaceutical products should be stored off the floor, away from walls and suitably 

spaced to permit air,  cleaning and inspection of the(P-4)warehouse/ store. There must be 

adequate pest control and appropriate procedures  in place for  complete clean-up of any spillage 

to minimize any risk of contamination. In case of sampling  in the storage area, it shall be 

conducted in sucha way as to prevent contamination or cross-contamination. Receiving and 

dispatch ways should be designed to protect pharmaceutical products from the weather 

conditions. There should be a system in place to ensure that the pharmaceutical products  are 

sold and/or distributed first as per expiry date(firstexpiry/firstout(FEFO)). 

(For storage of radioactive materials, narcotics and other hazardous  pharmaceutical 

products, as well as products presenting special risks of abuse, fire or explosion, dedicated 

area(s) with appropriate additional safety and security measures must be provided. 

 TEMPERATURE, ENVIRONMENT AND STOCK CONTROL/ Inventory Control



 

 

Storageand handling conditions should comply with provision/ rules made under Drugs& 

Cosmetics Act 1940(rules 1945).Adequate facilities should be available for the storage of 

all pharmaceutical products under appropriate conditions–& environmentally controlled. 

Records of storage conditions should be maintained.. There should be defined intervals for 

checking temperature& humidity. Monitoring records should be kept for at least the shelf-

life of the stored product plus one more year for audit purpose 

TRANSPORTATION 

Pharmaceutical products should  be transported in accordance with the storage conditions 

laid down by IP/ USP or by regulatory law. It should be clearly indicated on the packaging 

information and on the label. Indicated storage condition should be maintained throughout 

transportation and at any intermediate storagest ages/place..A written agreement between 

themanufacturer/ supplier/ C&F agent/ transport company &, government institution/ 

procurement entity should be inplace as a part receiving Drugs &pharmaceutical products 

in good conditions.. (P6.In case special conditions are required during for a particular 

product, it should be the responsibility of manufacturer / supplier to provide it. Any 

deviations should be reported to the supplier/distributor by buyer at the time of receiving 

the product... Pharmaceutical products containing narcotics and other drugs of abuse and 

hazardous substances,  such  as toxic, radioactive material land other dangerous 

pharmaceutical products presenting special risks of abuse, fire or explosion  shall best or in 

safe, dedicated and secure areas and transported in safe, suitably designed, secured 

containers and vehicles. Properly designed packaging materials and shipment containers 

should be provided to   prevent   damage  of  pharmaceutical   products   during 

transportation  

 

DISPATCH AND RECEIPT 

Selling  ordistribution/ dispensing  of drugs &pharmaceutical  products including medical 

devices to the persons/ patients is covered under Drugs & Cosmetics Rules 1945 and 

Pharmacy Act 1948..The suppliers should  ensure that the person or entity, e.g. the contract 

acceptor for transportation of the pharmaceutical products, is aware of the pharmaceutical 



 

 

products to be distributed and complies with the appropriate storage and transport 

conditions prior to the dispatch of pharmaceutical products. Only after the receipt of a valid 

delivery order or material replenishment plan, the dispatch and transportation of 

pharmaceutical products should be undertaken. Written procedures that take into account 

the nature of the product   as  well   as  any  special  precautions  to  be (observed be put in 

place. Records for the dispatch of pharmaceutical products should include 

                     Date of dispatch; 

 

 Complete business name and address (no acronyms), type of entity responsible 

for the transportation, telephone number and names of contact persons; 

 

 Status of the addressee (e.g. department, hospital/ institute, whole sale store, 

Jan Aushadhi Store, retail pharmacy, or community clinic); 

 

(  A description of the products including,  name, dosage form and strength  (as 

applicable); 

 

 Quantity of the products, i.e. number of containers and quantity per container 

(as applicable); 

 

       Applicable transport and storage conditions; 

 

 A unique number to allow identification of the delivery order; and Assigned 

batch number manufacture and expiry date 



 

 

It should be ensured that records of dispatch contain enough information to enable 

traceability of the  product. Such records should facilitate the recall of a batch of a product, If 

necessary, as well as the investigation of spurious  or  potentially  spurious   pharmaceutical 

products; the assigned batch number and expiry date of pharmaceutical products shall be 

recorded at the point of receipt to facilitate traceability. There should be no supply or receipt 

of pharmaceutical products after their expiry date, or so close to the expiry date that this date 

is likely to be reached before the products are used by the consumer. Incoming  shipments 

must be examined to  verify the integrity  of the container/closure system, to ensure that 

tamper-evident packaging features& labeling is intact. Batch number manufacture and expiry 

date of pharmaceutical products should be recorded at the point of receipt to facilitate 

traceability. 

 

DOCUMENTATION:  

Documentation comprises all written procedures, instructions, contracts, records and data, in 

paper or in electronic form. Written instructions and records which document all activities 

relating to the distribution of pharmaceutical products, including all applicable receipts and 

issues (invoices) should be available. Distributors should keep records of all pharmaceutical 

products received including the dates, the name of the pharmaceutical product, batch number, 

manufacturer’s name, the total quantity received, or supplied; and the name and address of 

the supplier. The contents of documents should be clear and unambiguous and they must be 

approved, signed and dated by appropriate authorized persons, asrequired.Any alterations 

made in the documentation must be signed and dated with the alteration made in such a way 

to permit the reading of the original information. Where appropriate, there as on for the 

alteration should be recorded. These should be retained for a period of 1 year after expiry of 

the product. The   distributor should establish and maintain procedures for the identification, 

collection, indexing, retrieval, storage, maintenance, disposal of and access to all applicable 

documentation. Records should be kept either in the form of purchase/sales invoices, delivery 

slips, or on computer or in any other form, for any transaction in pharmaceutical products 

received or supplied. They should be made at the time each operation is taken and in such a 

way that all significant activities or events are traceable.



 

 

If electronic copies/data are stored then validation of computers and database management 

system should be in place. Mechanisms should be in place to allow for transfer of 

information, including quality or regulatory information, between a manufacturer and a 

customer, as well as the transfer of information to the relevant regulatory authority as 

required. Records relating to storage of pharmaceutical products should be kept and be 

readily available. Pharmacopoeial requirements and current National regulations concerning 

labels and containers must be respected at all times. All records shall be readily retrievable 

and be stored and retained using facilities that  are  safeguarded  against  unauthorized   

modification, damage, deterioration and/or loss of documentation. Backup should be 

maintained to prevent any accidental data loss where the records are generated and kept in 

electronic form. 

COMPLAINTS:  

Written procedures should be in place for the handling of complaints. A distinction shall be 

made between complaints about a quality, efficacy or adverse effect of the drug & 

pharmaceutical product or its packaging relating to distribution. In the case of a complaint 

about the adverse effect, ADR  should be reported on prescribed format of PvPI and referred 

to nearest AMC. While in case of quality of a product or its packaging, the  manufacturer 

and/or marketing authorization holder shall be informed as soon as possible. There should be 

written procedures for reviewing carefully all complaints and other information concerning 

potentially defective and potentially spurious pharmaceutical products. Written complaint 

may be sent to Drugs Inspector for taking samle for quality test who is designated person 

under Drugs & Cosmetics Act 1940. These product/ identified batch may be returned to the 

manufacturing company.  Appropriate follow-up action should be ensured after investigation 

and evaluation of the complaint where necessary. There must be documentation of product 

quality problems or suspected cases of spurious products/ADR and sharing of the information 

with  national and/or state regulatory authorities. 

RECALLS AND RETURNS 

There should be a written procedure for the management of recalls of defective 

pharmaceutical products with a designated person responsible for recalls. The system of 



 

 

recall must comply with Drugs & Cosmetics Act and  rules there under. In the event of recall 

the original manufacturer and/or  marketing authorization holder should be informed. 

Communication with  original manufacturer and/or marketing authorization holder ,before 

there call is instituted in case recall is instituted by an entity other than the original 

manufacturer. National or State Regulatory Authority should be informed in such situations. 

Such recall operations should be  initiated promptly/ as earliest possible. The distributor 

should follow the instructions of  a recall message, which can be approved, if required, by the 

competent authorities. Pharmaceutical   products for recall should be identified  and  stored 

separately in a secure area while awaiting for the disposition. These product should be 

segregated during transit and clearly labeled as recalled products.. Storage conditions 

applicable to a pharmaceutical product which is subject to recall should be maintained during 

storage and transit until such time as a decision has been made regarding the fate of the 

product in question. The progress of the recall process should be recorded including 

reconciliation between the delivered and recovered quantities of the pharmaceutical products. 

When necessary emergency recall procedures should be implemented as per guideline on 

Recall and Rapid Alert System for Drugs (including Biologicals and Vaccines) as given on 

CDSCO’s website(www.cdsco.nic.in). Destruction of such pharmaceutical products when 

deemed fit, should be done in accordance with law established. 

SPURIOUS PHARMACEUTICAL PRODUCTS 

Spurious pharmaceutical products if found in the distribution chain  should be  segregated 

from other pharmaceutical products, clearly labeled as not for sale/ distribution and national 

regulatory authorities and manufacturer of the product should be informed immediately. 

After the testing report or approval of competent authority formal decision should be taken 

on its disposal as per rules & ensuring that it does not re-enter the market upon 

confirmation of the pharmaceutical product being spurious and the decision shall be 

recorded. 

IMPORTATION 

Consignments of pharmaceutical products should be stored under suitable conditions for as 

short a time as possible, at the port of entry. Importers should take all reasonable steps to 

http://www.cdsco.nic.in/


 

 

ensure that pharmaceutical products are not mishandled or exposed to adverse storage 

conditions at wharves or airports. Procedures should be in place for quality assessment of 

imported pharmaceutical products as per applicable National legislation. Customs, 

enforcement agencies and regulatory agencies responsible for supervision of 

pharmaceutical products must ensure prevention of import of spurious pharmaceutical 

products 

 

CONTRACT ACTIVITIES 

Only parties authorized to distribute a pharmaceutical product should be delegated to 

perform any activity relating to distribution and in accordance with the terms of a written 

contract. The responsibilities of each party including observance of the principles of GDP 

and relevant warranty clauses shall be defined in the contract. It shall also include 

responsibilities of the contractor for measures to avoid the entry of spurious pharmaceutical 

products into the  distribution chain. There should be periodic audit of contract acceptors. 

SELF-INSPECTION 

Self-inspections shall be included in the quality system. These should be conducted and 

documented properly to monitor implementation and compliance with the principles of 

GDP and, if necessary, to trigger corrective and preventive measures. Designated, 

competent person (s) should  conduct  self-inspection in an independent and detailed way. 

There shall be an effective follow-up program and evaluation of inspection report and 

corrective action taken by the management. 

 

 

 



 

 

 

Appendix 08 

S. 

No Contact details Contact Person Days/ Week Working Time 

 

1. 

 

National Poisons Information  

Centre, Department of 

Pharmacology, All India Institute 

of Medical Sciences, New Delhi-

110029,  

Ph. 011 26589391 

Ph. 011 26593677 

Toll Free No. - 1800 116 117 

Email:  

npicaiims2010@ gmail.com 

 

 

Dr.  V. L. Kumar 

 

 

7 Days 

 

24 hours 

 

2.  

 

 Drug & Poison Information 

Centre of JSS University, JSS 

Hospital, Mahatma Gandhi 

Road, Agrahara, Mysore - 570 

004, Karnataka 

Telephone: +91-821- 2335577 

Fax : +91-821 - 4253628 

E- mail: dic.jsscp@jssuni.edu.in 

Toll Free No: 1800-425-0207 

 

 

Prof M.  Ramesh 

 

7 Days 

 

08:30 AM to 06:00 

PM 

 

3. 

 

 

Drug & Poison Information 

Centre, Department of  

 

A Vijayakumar 

 

06 Days  

(Monday to 

 

09:00 AM to  

05:00 PM 

mailto:dic.jsscp@jssuni.edu.in


 

 

Pharmacy Practice, Kovai 

Medical Center and Hospital 

Coimbatore 641014  

Ph: 0422 4324221 

Mobile:09952311334 

 

Saturday) 

 

4.  

 

Poison Information Centre  

Department of Pharmacy 

Practice, Raghvendra Institute of 

Pharmaceutical Education & 

Research/ RDT Hospital 

Chiyyedu Post Anantpur 

Andhrapradesh, 515721 

Telephone: + 91 8559244220 

Fax: + 91 8554255646 

Mob 08978541693 

Email: riperdruginfo@gmail.com 

dixon.thomas@gmail.com 

 

Mr Dixon Thomas 

 

06 Days (Monday 

to Saturday) 

 

10: 00 AM to 

04:00 PM 

 

5. 

 

 

Poison Control Centre, Amrita 

Institute of Medical Sciences & 

Research, Cochin Kerala-682041 

Ph: 0484-4008056 

0484-2856034(D), 

0484-4001234 

Fax: 0484-2802124 

Helpline: 09895282388 

Emails: 

toxicology@aims.amrita.edu 

poisonunit@aims.amrita.edu; 

toxlab@aims.amrita.edu 

 

Dr V V Pillai 

 

07 Days 

 

24 hours 

mailto:riperdruginfo@gmail.com
mailto:s@gmail.com
mailto:toxicology@aims.amrita.edu
mailto:poisonunit@aims.amrita.edu;
mailto:toxlab@aims.amrita.edu


 

 

 

  

 

6. 

 

 

Poison Information Centre   

National Institute of 

Occupational Health, Meghani 

Nagar, Ahmedabad - 380 016 

Gujarat 

Ph: 079-22684756 

079-22686351, 079-22686330 

07922684756 

Fax: 079 286 6630 

Emails: picnioh1993@gmail.com 

patelab@icmr.org.in 

 

 

Mr A B Patel 

 

05 Days (Monday 

to Friday) 

 

09:30 AM-06:00 

PM 

 

7. 

 

 

Poison Control & Training 

Centre, Rajeev Gandhi 

Government, General Hospital, 

Poonthamalli High Road Chennai 

- 600 003  

Telephones: 09840185742 

044-25305969 

Email: pcprcrgggh@gmail.com 

 

 

Dr Raghunandan 

 

07 Days 

 

24 hours 

 

8. 

 

CEARCH (Centre for Education, 

Awareness and Research on 

Chemicals and Health) 

B 232-236, Supath II 

Complex, Vadaj Ashram 

Road, Ahmedabad – 380013 

 

Dr Aruna Diwan 

 

07 Days 

 

24 hours 

mailto:picnioh1993@gmail.com
mailto:patelab@icmr.org.in


 

 

Gujarat Tel 079-27553595 

Email : 

cearchtoxicology@yahoo.com 

 

 

mailto:cearchtoxicology@yahoo.com


 

 

           Appendix 9a 
 

                                    Drug-Alcohol Interactions 

 
 
Mixing alcohol with medications can cause a variety of symptoms like nausea, vomiting, headache, drowsiness, fainting, 
or loss of coordination. By virtue of its effects on the CNS, consumption of alcohol even in small quantities, puts the 

patient at a high risk. There are medicines which should never be taken with alcohol (Table 1). However, there are many 
other medicines which should be used with high level of caution while the patient is on alcohol (Table 2).  

 

Table 1: Drugs not to be used with alcohol 
 

Acetylsalicylic Acid Losartan  

Alprazolam Lovastatin  

Amitriptyline Lovastatin + Niacin  

Atorvastatin Meperidine  

Benazepril Metronidazole  

Butalbital + Codeine Naproxen  

Carisoprodol Nicotinic acid  

Cefoperazone Nitrazepam  

Chlordiazepoxide Nitrofurantoin  

Clomipramine Nitroglycerin  

Clonazepam Paracetamol  

Clonidine Paroxetine  

Cyclobenzaprine Phenobarbital  

Desipramine Phenytoin  

Diazepam Pravastatin  

Diphenhydramine Pravastatin + Acetylsalicylic acid 

Doxazosin Prazosin  

Doxylamine Propoxyphene  

Enalapril Quinapril  

Eszopiclone Ramipril  

Fluoxetine Rosuvastatin  

Griseofulvin Simvastatin  
   

   

 

Herbal Preparations 

 

Simvastatin + Ezetimibe 
 

Hydrochlorothiazide 
 
Temazepam 

 
Ibuprofen 

 
Terazosin 

 
Isoniazid 

 
Tinidazole 

 
Isosorbide 

 
Vitamin D 

 
Ketoconazole 

 
Warfarin  

Leflunomide 
 
Zolpidem 

 
Lorazepam 



 

 

 
Table 2: Drugs to be avoided with alcohol 

 
Abacavir Metformin 

Amobarbital Methadone 

Atenolol Methotrexate 

Atropine Metoclopramide 

Bromocriptine Midazolam 

Brompheniramine Morphine 

Cetirizine Nizatidine 

Chlorpheniramine Oxytocin 

Chlorpromazine Pentazocine 

Cimetidine Prazosin 

Dextromethorphan Procarbazine 

Diclofenac Prochlorperazine 

Dimenhydrinate Promethazine 

Diphenhydramine Propranolol 

Doxycycline Ranitidine 

Fexofenadine Sodium Valproate 

Fluphenazine Tamsulosin 

Furazolidone Thiopental 

Glyburide Tolbutamide 

Guaifenesin + Codeine Trifluoperazine 

Haloperidol Trihexyphenidyl 

Imipramine  

Insulin  

Loratadine  
  

  

              

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

            Appendix 9b 
 

Drug–Contraceptive Interactions 
 

CONTRACEPTIVES,  ORAL 
 

Acetazolamide Antagonism of diuretic effect  
Amiloride Antagonism of diuretic effect 

 
Amitriptyline Antagonism of antidepressant  

effect but adverse effects  
increased due to increased plasma  
concentration of amitriptyline  

Amoxycillin Reduced contraceptive effect of  
estrogen-containing preparations  

Ampicillin Reduced contraceptive effect of  
estrogen-containing preparations  

Atenolol Antagonism of hypotensive  
effect  

Carbamazepine Accelerated metabolism of  
Medroxy progesterone (does not  
apply to injectable  
medroxy progesterone acetate for  
contraception); reduced  
contraceptive effect (does not  
apply to injectable norethisterone  
enantate for contraception)  

Ceftazidime Reduced contraceptive effect of  
estrogen containing preparations  

Ceftriaxone Reduced contraceptive effect of  
estrogen containing preparations  

Cefuroxime Reduced effect of contraceptives 
 

Corticosteroids Oral contraceptives increase  
plasma concentration of  
corticosteroids  

Clomipramine Antagonism of antidepressant  
effect but adverse effects 

 

increased due to increased plasma  
concentration of clomipramine  

Cyclosporine Inhibition of cyclosporine  
metabolism (increased plasma–  
cyclosporine concentration)  

Doxycycline Reduced contraceptive effect of  
estrogen containing preparations  

Efavirenz Efficacy of oral contraceptives  
reduced  

Enalapril Antagonism of hypotensive  
effect  

Fluconazole Anecdotal reports of  
contraceptive failure  

Fosphenytoin Reduced contraceptive effect 
 

Furosemide Antagonism of diuretic effect 



 

 

Glibenclamide Antagonism of hypoglycaemic  
effect  

Glimepiride Reduced hypoglycaemic action 
 

Glucagon Antagonism of hypotensive  
effect  

Glyceryl trinitrate Antagonism of hypotensive  
effect  

Griseofulvin Reduced contraceptive effect of  
Levonorgestrel, accelerated  
metabolism of  
medroxy progesterone (does not  
apply to injectable  
medroxy progesterone acetate for  
contraception); does not apply to  
injectable norethisterone enantate  
for contraception  

Hydralazine Antagonism of hypotensive  
effect  

Hydrochlorothiazide Antagonism of diuretic effect  
Insulins Antagonism of hypoglycaemic  

effect  



 

 

  

Isosorbide dinitrate Antagonism of hypotensive 

 effect   

Metformin Antagonism of hypoglycaemic 

 effect   

Methyldopa Antagonism of hypotensive 

 effect   

Nelfinavir Accelerated metabolism of 

 Levonorgestrel,   
 medroxyprogesterone and 

 norethisterone (reduced   
 contraceptive effect); does not 

 apply to injectable   
 Medroxy progestrone acetate for 

 contraception   

Nevirapine Accelerated metabolism of 

 Levonorgestrel,   
 medroxyprogesterone and 

 norethisterone (reduced   
 contraceptive effect); does not 

 apply to injectable   

 Medroxy progestrone acetate for 

 contraception   

Nifedipine Antagonism of hypotensive 

 effect   

Phenobarbital Metabolism accelerated (reduced 

 contraceptive effect); does not 

 apply to injectable   

 Medroxy progestrone acetate for 

 contraception; does not apply to 

 injectable norethisterone enantate 

 for contraception   

Phenytoin Accelerated metabolism of 

 levonorgestrel, norethisterone 

 (reduced contraceptive effect); 

 does not apply to injectable 

 medroxyprogestrone acetate for 

   contraception; does not apply to 

 injectable norethisterone enantate 

 for contraception .   
    

Propranolol Antagonism of hypotensive  
  Effect .  

Rifampicin Accelerated metabolism of  
levonorgestrol and  
medroxyprogesterone (reduced  
contraceptive effect); does not  
apply to injectable medroxyprogestrone                                          

acetate   for contraception; does not apply                                        

to injectable norethisterone enantate  
for contraception.  

Ritonavir Accelerated metabolism of  
levonorgestrol and norethisterone 



 

 

(reduced contraceptive effect);  
does not apply to injectable  
medroxyprogestrone acetate for  
contraception; does not apply to  
injectable norethisterone enantate  
for contraception  

Sodium nitroprusside    Antagonism of hypotensive  
effect  

Spironolactone Antagonism of diuretic effect  
Topiramate Failure of contraceptive effect 

 
Theophylline Delayed excretion of  

theophylline; increased  plasma  
concentration  

Verapamil Antagonism of hypotensive  
effect  

Warfarin Antagonism of anticoagulant  
effect 

 
 
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

                                                    Appendix 9c 
 

Drug–Drug Interactions 
 

 
Two or more drugs  administered at the same time may interact with each other. The interactions may be potentiation or 
antagonism of one drug by another or occasionally some other effect. Drug interactions may be of pharmacokinetic or 

pharmacodynamics type. The pharmacokinetic interactions can be because of absorption mechanism, competition of two 
drugs at the protein binding sites, metabolizing enzyme system or excretion. When two or more drugs are concomitantly 

administered there is always a possibility of pharmacokinetic or pharmacodynamics interaction. The pharmacodynamics 
interactions can be at the receptor level for competition at same drug target (enzyme/receptor) acting synergistically or 

antagonizing the effect of each other. The drugs which have narrow therapeutic window have greater potential to cause 
unexpected adverse effect when their pharmacokinetics or pharmacodynamics is altered. In such situation, the 

following precautions are advisable: 
 
1. Concomitant administration of drugs should possibly be avoided.  
2. When unavoidable, care should be taken and TDM is recommended. 

3. When TDM is not possible logistically, clinical symptomatology be done.  
4. Careful dose titration (upward/downward) be done to get optimum dose 

modification. 
 
The following drug categories are considered as drugs of narrow therapeutic window: Antiepileptics, anticoagulants, 
anti-cancers, xanthene, antidepressants, antiarrhythmics etc. Some representative clinically relevant drug–drug 

interactions are listed below: 

 

 

ABCIXIMAB 
 

Anticoagulants Increased risk of bleeding 
 

Antiplatelet agents Increased risk of bleeding 
 

ACARBOSE 
 

Neomycin Enhanced effect of Acarbose. 
 

Cholestyramine Enhanced effect of  
Acarbose.  

ACETAZOLAMIDE 
 

Carbamazepine Increased risk of  
hyponatraemia;  
acetazolamide increases  
plasma– carbamazepine  
concentration 

 
Digoxin Cardiac toxicity of digoxin  

increased if hypokalaemia  
occurs 

 
Furosemide Increased risk of  

Hypokalaemia 
 

Nifedipine Enhanced  hypotensive  
effect 

 
Phenytoin Increased risk of  

osteomalacia  
                       ACETYL SALICYLIC ACID 
 

Corticosteroids Increased risk of  
gastrointestinal 



 

 

bleeding and ulceration;  
corticosteroids reduce  
plasma– salicylate  
concentration 

 
Heparin Enhanced  anticoagulant  

effect 
 

Methotrexate Reduced excretion of  
methotrexate (increased  
toxicity)  

 

 

Warfarin 

 

Increased risk of bleeding  
due to antiplatelet effect  

ALENDRONATE 
 

Calcium supplements 
 
Reduced absorption of  
alendronate  

Antacids 
 
Reduced absorption of  
alendronate  

ALLOPURINOL 
 

Azathioprine 
 
Effects of azathioprine  
enhanced with increased  
toxicity; reduce dose when  
given with allopurinol. 
  

Mercaptopurine 
 
Effects of 6-mercaptopurine 
 
enhanced with increased  
toxicity; reduce dose when  
given with allopurinol  

ALTEPLASE 
 

Prostacyclin, nitrates 
 
Increased plasma–alteplase  
clearance  

Abciximab 
 
Additive effect  

Nitroglycerin 
 
Decreased thrombolytic  
effect of alteplase  

Warfarin, Antiplatelet 

agents 

 
Increased risk of bleeding 

 
NSAIDs 

 
Increased risk of GI  
bleeding 
 

 
ALUMINIUM HYDROXIDE+MAGNESIUM  
HYDROXIDE* 

 
Iron salts: 

 
Decreased absorption of  
iron  

Tetracyclines: 
 
Decreased absorption of  
tetracyclines  

H2 Antagonists: 
 
Decreased absorption of  
H2 blockers when high  
doses of antacids are used  

Quinolones: 
 
Decreased absorption of  
Quinolones 



 

 

AMILORIDE 
 

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias if  
electrolyte disturbance  
occurs  

Cisplatin Increased risk of  
nephron toxicity and  
oto-toxicity  

Cyclosporine Increased risk of  
hyperkalaemia  

Enalapril Enhanced  hypotensive  
effect; risk of severe  
hyperkalaemia  

AMINOPHYLLINE 
 

Febuxostat Increased effect of  
aminophylline.  

Rifamycin Decreased effect of  
aminophylline  

AMITRIPTYLINE 
 

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias  

Carbamazepine Antagonism of  
anticonvulsant effect  

Haloperidol Increased  
plasma–amitriptyline  
concentration; increased  
risk of ventricular  
arrhythmias  

Phenobarbital Antagonism of  
anticonvulsant effect  

Phenytoin Antagonism of  
anticonvulsant effect  

Valproic acid Antagonism of  
anticonvulsant effect  

 
 

AMOXYCILLIN 
 

Methotrexate Reduced excretion of  
methotrexate; increased  
risk of toxicity  

AMOXYCILLIN+CLAVULANICACID 
 

Probenecid Increased concentrations  
of amoxycillin in serum  
and bile  

Allopurinol Occurrence of allergic  
cutaneous reactions  

Digoxin Increased absorption 
 

Warfarin Increased incidence of  
bleeding  

AMPHOTERICINB 
 

Corticosteroids Increased risk of 



 

 

Hypokalaemia. 

 

Cyclosporine Increased risk of  
Nephron-toxicity  

Digoxin Increased digoxin toxicity  
if hypokalaemia occurs  

Tacrolimus Synergistic effect of  
amphotericin  

AMPICILLIN 
 

Methotrexate Reduced excretion of  
methotrexate; increased  
risk of toxicity  

Warfarin Studies have failed to  
demonstrate an  
interaction, but common  
experience in  
anticoagulant clinics is  
that INR can be altered by  
a course of ampicillin 
 

 
 

 



 

 

 
ANTACIDS 

 
Note: Antacids should preferably not be taken at the  
same time as other drugs since they may impair  
absorption 

 
Ciprofloxacin Reduced absorption of  

ciprofloxacin  
Digoxin Reduced absorption of  

digoxin  
Isoniazid Reduced absorption of  

isoniazid  
Phenytoin Reduced absorption of  

phenytoin  
Rifampicin Reduced absorption of  

rifampicin 
 

ARTEMETHER+LUMEFANTRINE 
 

Amitriptyline Increased risk of  
ventricular arrhythmias  

Azithromycin Avoid concomitant use 
 

Chloroquine Increased risk of  
ventricular arrhythmias  

Ciprofloxacin Avoid concomitant use 
 

Fluconazole Avoid concomitant use 
 

Furosemide Increased risk of  
ventricular arrhythmias if  
electrolyte disturbance  
occurs  

Mefloquine Increased risk of  
ventricular arrhythmias  

Ofloxacin Avoid concomitant use 
 

Pyrimethamine Avoid concomitant use 
 

Quinine Increased risk of  
ventricular arrhythmias  

Sulfadoxine + Pyrimethamine Avoid concomitant use  



 

 

 
ATENOLOL 

 
Glibenclamide Masking of warning  

signs of hypoglycaemia  
such as tremor  

Insulins Enhanced  hypoglycaemic  
effect; masking of  
warning signs of  
hypoglycaemia such as  
tremor  

Lidocaine Increased risk of  
myocardial depression  

Nifedipine Severe hypotension  
and heart failure  
occasionally  

Verapamil Asystole, severe  
hypotension and heart  
failure 

 
ATORVASTATIN 

 
Ketoconazole Increased plasma  

concentration of  
atorvastatin and risk of  
myotoxicity in frequent  

Itraconazole Increased plasma  
concentration of  
atorvastatin and risk of  
myotoxicity  

Ritonavir Increased plasma  
concentration of  
atorvastatin and risk of  
myotoxicity  

Erythromycin Increased plasma  
concentration of  
atorvastatin and risk of  
myotoxicity  

Fibrates Increased risk of  
Rh abdomyolysis 



 

 

 
 

 

AZATHIOPRINE 
 

Allopurinol Effects of azathioprine  
enhanced  

Phenytoin Reduced absorption of  
phenytoin  

Rifampicin Transplants rejected 

  

Sulfamethoxazole + Trimethoprim             Increased risk of  
haematological toxicity 

 
Vaccines, Live Avoid use of live  

vaccines with  
azathioprine (impairment  
of immune response)  

Warfarin Reduced effect of  
anticoagulant  

AZITHROMYCIN 
 

Cyclosporine Plasma concentration of  
cyclosporine increased  

Digoxin Effect of digoxin  
enhanced  

Warfarin Enhanced  anticoagulant  
effect of  warfarin  

BACLOFEN 
 

Tricyclic antidepressants Risk of muscle weakness 
 

MAO inhibitors Depression of brain  
function as well as low  
blood pressure  

Ant diabetic drugs Increased blood sugar level 
 

BENZATHINEBENZYLPENICILLIN 
 

Aminoglycosides Reduced effect of  
Aminoglycosides in  
patient with  renal  
impairment  

Methotrexate Reduced excretion of  
methotrexate  



 

 

 
 
 

BLEOMYCIN   
Vaccines, Live Avoid use of live vaccines 

 with bleomycin (impairment 

 of immune response) 

Vinblastine Increased risk of 

 Cardiovascular  toxicity 

BROMOCRIPTINE   

Ergot derivatives Additive dopamine 

 agonistic activity 

BUDESONIDE   
Ketoconazole Plasma concentration of 

 orally administered  

 budesonide increased . 

Itraconazole Metabolism of 

 budesonide inhibited . 

Clarithromycin Metabolism of 

 budesonide inhibited . 

Erythromycin Metabolism of 

 budesonide inhibited . 

BUPIVACAINE   
Lidocaine Increased myocardial 

 depression 

Procainamide Increased myocardial 

 depression 

Quinidine Increased myocardial 

 depression 

BUSULPHAN   
Itraconazole Increased level of 

 busulphan 

Metronidazole Increased level of 

 busulphan 

Nalidixic acid Risk of gastrointestinal 

 toxicity 

Thioguanine Risk of portal 

 hypertension and 

 espohageal varices 

   

  



 

 

 
 
 
 

 

CALCIUM CARBONATE +VITAMIN D3  
Quinolones Risk of decreased  

absorption into the body 
 

Tetracycline Risk of decreased  
absorption into the body  

Mycophenolate mofetil Decreased effectiveness  
of mycophenolate  mofetil 

 
CALCIUM SALTS 

 
Digoxin Large intravenous doses  

of calcium can precipitate  
arrhythmias 

 
Tetracyclines Reduced absorption of  

tetracyclines  
CAPREOMYCIN 

 
BCG vaccine May make the vaccine  

ineffective  
    Neuromuscular blocking agents                     Increase in neuromuscular  

blocking effects 
 

Typhoid vaccine May make the vaccine  
ineffective  

CARBAMAZEPINE 
 

Acetazolamide Increased risk of  
hyponatraemia;  
acetazolamide increases  
plasma– carbamazepine  
concentration 

 
Amitriptyline Antagonism (convulsive  

threshold lowered);  
accelerated metabolism of  
amitriptyline; reduced  
plasma concentration;  
reduced antidepressant  
effect 

 
Chloroquine Convulsive threshold  

occasionally lowered  



 

 

 

 

Chlorpromazine 

 

Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered) 
  

Corticosteroids 
 
Accelerated metabolism  
of corticosteroids 

 

Cyclosporine 

 

Accelerated  
metabolism (reduced  
plasma–cyclosporine  
concentration) 

  
Diltiazem 

 
Increased carbamazepine  
level 
  

Erythromycin 
 
Increased  
plasma–carbamazepine  
concentration 

  
Fluphenazine 

 
Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered) 
  

Haloperidol 
 
Antagonism of  
anticonvulsant effect 
  

Isoniazid 
 
Increased plasma– carbamazepine  
Concentration  (also  
isoniazid hepatotoxicity  
increased) 
  

Lopinavir 
 
Reduced plasma-lopinavir  
concentration 
  

Progestins 
 
Accelerated metabolism  
of progestins 

  
    Sulfamethoxazole + Trimethoprim                     May be enhanced toxicity 

without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of  
carbamazepine often  
lowered 



 

 

 
 

 

Phenytoin May be enhanced toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of  
phenytoin often  lowered .  

Ritonavir Plasma concentration  
increased by ritonavir  

Valproic acid Plasma concentration of  
valproic acid often  
lowered; plasma  
concentration of active  
metabolite of  
carbamazepine often  
raised  

Verapamil Enhanced effect of  
carbamazepine  

Warfarin Accelerated metabolism  
of warfarin (reduced  
anticoagulant effect)  

Carboplatin 
 

Aluminium Needles, syringes,  
catheters or IV  
administration sets  
containing aluminium  
parts form black  
precipitate. Should not be  
used for the preparation  
or administration of drug.  

                                      Myelosuppressive Agent May require dose   
changes or rescheduling  
of doses in order to  
minimize the additive  
myelosuppressive effects.  

                                    Nephrotoxic and Ototoxic  May increase or 
 
                                   drugs such as exacerbate toxicity due to 
  
                                  Aminoglycosides, carboplatin induced  



 

 

 
 

 

Vancomycin, 

Capreomycin 

 

changes in renal clearance. 

 
Diuretics 

 
May increase risk of  
nephrotoxicity and  
ototoxicity  

Phenytoin 
 
Decreased plasma  
concentration of  
phenytoin.  

Calcium Carbonate 
 

Corticosteroids, 
 
Decreased absorption of  

tetracyclines, and 
iron 

 
these drugs. 

 
Digitalis 

 
May lead to digitalis  
intoxication.  

CEFAZOLIN 
 

Oral anticoagulants 
 
Increased  
hypoprothrombinemic  
effect of anticoagulant.  

CEFIXIME 
 

Carbamazepine 
 
Elevated carbamazepine  
levels  

Anticoagulants 
 
Increased prothrombin  
time  

CEFTAZIDIME 
 

Furosemide 
 
Nephrotoxicity of  
ceftazidime increased  

Warfarin 
 
Enhanced anticoagulant  
effect  

CEFTRIAXONE 
 

Warfarin 
 
Enhanced anticoagulant  
effect  

CHLORAMPHENICOL 
 

Cyclosporine 
 
Plasma concentration of  
cyclosporine increased  

Iron 
 
Avoid as can cause bone  
marrow depression which  
appears treatment of  
anaemia 



 

 

 
 
 

 

Phenobarbital Metabolism of  
chloramphenicol  
accelerated (reduced  
chloramphenicol  
concentration)  

Phenytoin Plasma–phenytoin  
concentration increased  
(risk of toxicity)  

Vitamin B12 Avoid concomitant use,  
can cause bone marrow 
depression  

CHLOROQUINE 
 

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias  

Carbamazepine Convulsive threshold  
occasionally lowered  

Cyclosporine Increased plasma–  
cyclosporine  
concentration (increased  
risk of toxicity)  

Digoxin Plasma–digoxin  
concentration increased  

Mefloquine Increased risk of  
convulsions  

Phenytoin Convulsive threshold  
occasionally lowered  

Valproic acid Convulsive threshold  
occasionally lowered  

CHLORPROMAZINE 
 

Amitriptyline Increased antimuscarinic  
adverse effects; increased  
plasma-amitriptyline  
concentration; increased  
risk of ventricular  
arrhythmias 

 
 



 

 

 
 

 

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias  

Clomipramine Increased antimuscarinic  
adverse effects; increased  
plasma-clomipramine  
concentration; increased  
risk of ventricular  
arrhythmias  

Ether, Anaesthetic Enhanced  hypotensive  
effect  

Halothane Enhanced  hypotensive  
effect  

Ketamine Enhanced  hypotensive  
effect  

Nitrous oxide Enhanced  hypotensive  
effect  

Phenobarbital Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered)  

Phenytoin Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered)  

Procainamide Increased risk of  
ventricular arrhythmias  

Propranolol Concomitant  
administration  may  
increase plasma  
concentration of both  
drugs; enhanced  
hypotensive effect  

Quinidine Increased risk of  
ventricular arrhythmias  

Ritonavir Plasma concentration  
increased by ritonavir 



 

 

 

 

Thiopental Enhanced  hypotensive  
effect  

Valproic acid Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered)  

CINNARIZINE 
 

CNS depressants Additive sedation  
(alcohol, barbiturates,  
hypnotics, narcotic analgesics,  
tricyclic antidepressants,  
sedatives and tranquillizers) 

 
Zolpidem Additive toxicity 

 
CIPROFLOXACIN 

 
Artemether + Lumefantrine Avoid concomitant use  
Cyclosporine Increased risk of  

nephrotoxicity  
Glibenclamide Enhanced effect of  

glibenclamide  
Ibuprofen Increased risk of  

convulsions  
Warfarin Enhanced anticoagulant  

effect  
CISPLATIN 

 
Aminoglycoside antibiotics Increased risk of  

nephrotoxicity and  
ototoxicity  

Furosemide Increased risk of  
nephrotoxicity and  
ototoxicity  

Hydrochlorothiazide Increased risk of  
nephrotoxicity and  
ototoxicity  

Vancomycin Increased risk of  
nephrotoxicity and  
ototoxicity  



 

 

CLARITHROMYCIN   

Oral anticoagulants Increased anticoagulant 

 effect 

Carbamazepine Increased serum 

 concentration of 

 carbamazepine 

Digoxin Increased concentration 

 of digoxin 

Lovastatin Avoid concomitant use 

Sildenafil Dose reduction of 

 sildenafil may be required. 

Simvastatin Avoid concomitant use 

Sirolimus Elevation in serum 

 sirolimus level 

Tacrolimus Elevation in serum 

 tacrolimus level 

Tadalafil Dose reduction of 

 tadalafil may be required. 

CLINDAMYCIN   

Erythromycin Antagonist activity 

Pancuronium Neuromuscular blockade 

 exaggerated 

Kaolin-pectin Reduced absorption rate 

Gentamycin Synergistic effect 

CLOBAZAM   

Cimetidine Increased effect of 

 clobazam 

Barbiturates Decreased serum  level of 

 clobazam 

CLONAZEPAM   

Carbamazepine Decreased level of 

 carbamazepine 

Ketoconazole Inhibition of metabolism 

 of clonazepam 
   

  



 

 

CLOPIDOGREL 
 

Omeprazole Plasma concentration of  
active metabolite of  
clopidogrel is decreased  

NSAIDs Increased risk of  
gastrointestinal bleeding  

Clonazepam 
 

Carbamazepine May accelerate  
metabolism of clonazepam  

Ketoconazole Inhibition of metabolism  
of clonazepam  

CLONIDINE 
 

Beta blockers Sinus bradycardia,  
monitor heart rate  

Clomipramine Risk of hypertensive  
crisis  

CODEINE 
 

Diazepam Enhanced  sedative effect  
Ritonavir Ritonavir increases  

plasma concentration of  
codeine  

CORTICOSTEROIDS 
 

Acetylsalicylic acid Increased risk of  
gastrointestinal bleeding  
and ulceration;  
hydrocortisone reduces  
plasma- salicylate  
concentration  

Amphotericin B Increased risk of  
hypokalaemia  

Atenolol Antagonism of  
hypotensive effect  

Carbamazepine Accelerated metabolism  
of hydrocortisone  
(reduced effect)  

 



 

 

 

Digoxin Increased risk of 

 hypokalaemia 

Enalapril Antagonism of 

 hypotensive effect 

Furosemide Antagonism of diuretic 

 effect; increased risk of 

 hypokalaemia 

Glibenclamide Antagonism of 

 hypoglycaemic effect 

Hydrochlorothiazide Antagonism of diuretic 

 effect; increased risk of 

 hypokalaemia 

Insulins Antagonism of 

 hypoglycaemic effect 

Levonorgestrel Levonorgestrel increases 

 plasma concentration of 

 corticosteroids 

Methotrexate Increased risk of 

 haematological toxicity 

Nifedipine Antagonism of 

 hypotensive effect 

Phenobarbital Metabolism of 

 hydrocortisone 

 accelerated (reduced 

 effect) 

Phenytoin Metabolism of 

 hydrocortisone 

 accelerated (reduced 

 effect) 

Rifampicin Accelerated metabolism 

 of corticosteroids 

 (reduced effect) 

Salbutamol Increased risk of 

 hypokalaemia if high 

 doses of corticosteroids 

 given with high doses of 

 salbutamol 

   

  



 

 

 
 

 

Warfarin Anticoagulant effect  
altered  

CYCLOPHOSPHAMIDE 
 

Vaccines, Live Avoid use of live  
vaccines with  
cyclophosphamide  
(impairment of immune  
response)  

CYCLOSPORINE 
 

Amphotericin B Increased risk of  
nephrotoxicity  

Ciprofloxacin Increased risk of  
nephrotoxicity  

Digoxin Reduced clearance of  
digoxin (risk of toxicity)  

Enalapril Increased risk of  
hyperkalaemia  

Erythromycin Increased  
plasma-cyclosporine  
concentration  

Methotrexate Increased toxicity  
Metoclopramide Plasma-cyclosporine  

Concentration  increased  
Ofloxacin Increased risk of  

nephrotoxicity  
Phenobarbital Metabolism of  

cyclosporine accelerated  
Phenytoin Accelerated metabolism  
Rifampicin Accelerated metabolism  

(reduced plasma-  
cyclosporine  
concentration)  

Ritonavir Plasma concentration  
increased by ritonavir  

Rosuvastatin Marked rise in serum  
rosuvastatin level  



 

 

 

Sulfonamides and Increased toxicity 
 

Trimethoprim 
 

Vaccines, Live Avoid use of live  
vaccines with  
cyclosporine  

Vancomycin Increased risk of  
nephrotoxicity  

DACARBAZINE 
 

Anticoagulants, Vitamin E, Increased risk of bleeding 
 

NSAIDs, Warfarin (Coumarin), Ticlopidine, Clopidogrel: 
 

DANAZOL 
 

Anticoagulants (warfarin) Danazol inhibits  
metabolism of coumarins  

Cyclosporine Danazol inhibits  
metabolism of  
cyclosporine  

Lovastatin Increased risk of  
myopathy  

Simvastatin Increased risk of  
myopathy  

Tacrolimus Danazol increases plasma  
concentration of  
tacrolimus  

DAPSONE 
 

Rifampicin Reduced plasma-dapsone  
concentration  

Sulfamethoxazole + Trimethoprim Plasma concentration of 
 

both dapsone and  
trimethoprim increased  
with concomitant use  

DAUNORUBICIN(RUBIDOMYCIN) 
 

Trastuzumab Increased risk of  
cardio toxicity. 



 

 

 

DEXTRAN-70 
 

Anticoagulants Increased risk of bleeding 
 

DESFERRIOXAMINEMESYLATE 
 

Ascorbic acid May worsen iron toxicity 
 

DEXAMETHASONE 
 

Acetazolamide Increased risk of  
hypokalaemia;  
antagonism of diuretic  
effect  

Acetylsalicylic acid Increased risk of  
gastrointestinal bleeding  
and ulceration;  
dexamethasone reduces  
plasma-salicylate  
concentration  

Albendazole Plasma-albendazole  
Concentration  increased  

Amiloride Antagonism of diuretic  
effect  

Amphotericin B Increased risk of  
hypokalaemia (avoid  
concomitant use unless  
dexamethasone needed  to  
control reactions)  

Atenolol Antagonism of  
hypotensive effect  

Carbamazepine Accelerated metabolism  
of dexamethasone  
(reduced effect)  

Digoxin Increased risk of  
hypokalaemia  

Enalapril Antagonism of  
hypotensive effect  

Ephedrine Metabolism of  
dexamethasone  
accelerated  



 

 

 
 
 

Erythromycin Erythromycin inhibits  
metabolism of  
dexamethasone  

Furosemide Antagonism of diuretic  
effect; increased risk of  
hypokalaemia  

Glibenclamide Antagonism of  
hypoglycaemic effect  

Glyceryl trinitrate Antagonism of  
hypotensive effect  

Hydralazine Antagonism of  
hypotensive effect  

Hydrochlorothiazide Antagonism of diuretic  
effect; increased risk of  
hypokalaemia  

Ibuprofen Increased risk of  
gastrointestinal bleeding  
and ulceration  

Indinavir Reduced plasma-indinavir  
concentration  

Insulins Antagonism of  
hypoglycaemic effect  

Isosorbide dinitrate Antagonism of  
hypotensive effect  

Levonorgestrel Levonorgestrel increases  
plasma concentration of  
dexamethasone  

Lopinavir Reduced plasma-lopinavir  
concentration  

Medroxyprogesterone Medroxyprogesterone  
increases plasma  
concentration of  
dexamethasone  

Metformin Antagonism of  
hypoglycaemic effect  

Methotrexate Increased risk of  
haematological toxicity  



 

 

 

Methyldopa Antagonism of  
hypotensive effect  

Nifedipine Antagonism of  
hypotensive effect  

Norethisterone Norethisterone increases  
plasma concentration of  
dexamethasone 

 

Phenobarbital Metabolism of  
dexamethasone  
accelerated (reduced  
effect)  

Phenytoin Metabolism of  
dexamethasone  
accelerated (reduced  
effect)  

Praziquantel Plasma-praziquantel  
Concentration  reduced  

Propranolol Antagonism of  
hypotensive effect  

Rifampicin Accelerated metabolism  
of dexamethasone  
(reduced effect)  

Ritonavir Increased plasma  
concentration by ritonavir  

Salbutamol Increased risk of  
hypokalaemia if high  
doses of dexamethasone  
given with high doses of  
salbutamol  

Saquinavir Reduced plasma-  
saquinavir concentration  

Sodium nitroprusside Antagonism of  
hypotensive effect  

Spironolactone Antagonism of diuretic  
effect  



 

 

 

Theophylline 

 

Increased risk of  
hypokalaemia  

Vaccines, Live 
 
High doses of  
dexamethasone impair  
immune response; avoid  
use of live vaccines  

Verapamil 
 
Antagonism of  
hypotensive effect  

Warfarin 
 
Anticoagulant effect  
altered  

DEXTRAN 40 
 

Abciximab 
 
Additive effect 

 
DEXTROMETHORPHAN 

 
MAO Inhibitors 

 
Risk of hypotension,  
hyperpyrexia, sedation  
etc.  

DIAZEPAM 
 

Atenolol 
 
Enhanced  hypotensive  
effect  

Enalapril 
 
Enhanced  hypotensive  
effect  

Furosemide 
 
Enhanced  hypotensive  
effect  

Glyceryl trinitrate 
 
Enhanced  hypotensive  
effect  

Ritonavir 
 
Plasma concentration  
increased by ritonavir  

DICLOFENAC 
 

Cyclosporine 
 
Decreased renal function 

 
Methotrexate 

 
Increased levels of  
methotrexate  

DICYCLOMINE 
 

Antidepressants 
 
Increased risk of  
antimuscarinic side  
effects 



 

 

 

Antipsychotics Antimuscarinics reduce  
effects of haloperidol;  
increased risk of  
antimuscarinic side-  
effects when  
antimuscarinics given  
with clozapine;  
antimuscarinics reduce  
plasma concentration of  
phenothiazines, but risk  
of antimuscarinic side  
effects increased 

 
DIDANOSINE 

 
Divalproex Risk of additive toxicity 

 
Ganciclovir Increased didanosine  

concentration  
Metronidazole Risk of additive toxicity 

 
Pentamidine Risk of additive toxicity 

 
Stavudine Risk of additive toxicity 

 
Vinblastine Risk of additive toxicity 

 
DIGOXIN 

 
Acetazolamide Cardiac toxicity of digoxin  

increased if  hypokalaemia  
occurs  

Amphotericin B Increased digoxin toxicity  
if hypokalaemia occurs  

Atenolol Increased AV block and  
bradycardia  

Corticosteroids Increased risk of  
hypokalaemia  

Cyclosporine Reduced clearance of  
digoxin (risk of toxicity)  

Furosemide Cardiac toxicity of digoxin  
increased if hypokalaemia  
occurs  



 

 

 

Hydrochlorothiazide 

 

Cardiac toxicity of digoxin  
increased if hypokalaemia  
occurs  

Nifedipine 
 
Increased plasma  
concentration of digoxin  

Timolol 
 
Increased AV block and  
bradycardia  

Verapamil 
 
Increased plasma  
concentration of digoxin;  
increased AV block and  
bradycardia  

DIHYDROERGOTAMINE 
 

Amiodarone 
 
Increased cardiac  
depressant effects  

Azoles antifungal 
 
Increased level of  
alkoloid  

Buspirone 
 
Increased serum  level of  
buspirone  

Macrolide antibiotics 
 
Increased plasma level of  
unchanged alkaloid and  
peripheral vasoconstriction  

Protease inhibitors 
 
Elevated  levels of ergot  
alkaloids  

Sumatriptan 
 
Additive effect with  
dihydroergotamine  

DILTIAZEM 
 

Carbamazepine 
 
Increased serum  level of  
carbamazepine  

Rifampin 
 
Decreased diltiazem  
plasma concentration  

DOBUTAMINE 
 

Beta-blockers 
 
Risk of peripheral  
resistance  

DOMPERIDONE 
 

Amiodarone 
 
Additive toxicity with  
amiodarone 



 

 

 
 
 
 

DOPAMINE 
 

Ergometrine Increased risk of ergotism 
 

Haloperidol Antagonism of pressor  
action  

DOXORUBICIN 
 

Cyclosporine Increased risk of  
neurotoxicity  

Cyclophosphamide Chances of exacerbation  
of cyclophosphamide-  
induced hemorrhagic  
cystitis  

Digoxin Decreased digoxin levels  
Paclitaxel Increased risk of  

cardiotoxicity  
Progesterone Increased risk of  

doxorubicin- induced  
neutropenia  

Quinidine Increases the levels of  
doxorubicin  

Stavudine Decreased  level and  
effectiveness of stavudine  

Vaccines, Live Avoid use of live  
vaccines with doxorubicin  

Zidovudine Decreased effect of  
zidovudine  

DOXYCYCLINE 
 

Cyclosporine Increased plasma-  
cyclosporine  
concentration  

Ergotamine Increased risk of ergotism  
Warfarin Anticoagulant effect  

enhanced  
DROTAVERINE 

 
Levodopa Effects of levodopa may  

be decreased  if  given  
concurrently.

 

Analgesics, Antimuscarinic 
 

or Benzodiazepines : 

 

Additive beneficial effect 

 
EFAVIRENZ 

 
Ergot derivatives 

 
Itraconazole 

 
Lopinavir 

 
Ritonavir 

 
Increased chance of  
ergotism  
Decreased plasma level of  
itraconazole  
Plasma concentration of  
lopinavir reduced  
Increased risk of toxicity 



 

 

 
ENALAPRIL 

 
Acetylsalicylic acid 

 
 

 

Antacids 

 
Cyclosporine 

 
Glibenclamide 

 
Heparin 

 
Lithium 

 
Spironolactone 

 
Antagonism of  
hypotensive effect;  
increased risk of renal  
impairment  
Absorption of enalapril  
reduced  
Increased risk of  
hyperkalaemia  
Hypoglycaemic effect  
enhanced  
Increased risk of  
hyperkalaemia  
Increased plasma-lithium  
concentration  
Enhanced  hypotensive  
effect, risk of severe  
hyperkalaemia  

Enoxaparin 
 

Anticoagulants, Platelet  
Aggregation  inhibitors  
(aspirin, clopedogrel etc): 

 
Risk of haemorrhage  
increased 

 
 

EPINEPHRINE(ADRENALINE) 
 

Halothane 
 
Risk of arrhythmias 



 

 

 
 

 

ERYTHROMYCIN 
 

Artemether + Lumefantrine Avoid concomitant use 
 

Carbamazepine Increased plasma-  
carbamazepine  
concentration  

Corticosteroids Inhibits metabolism of  
corticosteroids  

Cyclosporine Increased plasma-  
cyclosporine  
concentration  

Digoxin Enhanced effect of  
digoxin  

Warfarin Enhanced anticoagulant  
effect  

ERYTHROPOIETIN 
 

Haematinics Enhanced efficacy of  
erythropoietin  

ESCITALOPRAM 
 

Carbamazepine Carbamazepine toxicity  
may be precipitated  

ESMOLOL 
 

Verapamil Chances of cardiac arrest 
 

 

ETHACRIDINELACTATE 
 

Alkaline Solutions Ethacridine Lactate  
activity enhanced  

 

ETHER(ANAESTHETICETHER, DIETHYLETHER) 
 

Non-depolarizing Potentiation of  
neuromuscular blocking neuromuscular blocking  
agents action 

β-blockers Increased risk of  
myocardial depression  

ETHINYLESTRADIOL 
 

Hydantoins Reduced effect of  
estrogen  

 



 

 

 

 

ETOPHYLLINE+THEOPHYLLINE 
 

CYP450 Enzyme Inhibitors  
(Cimetidine, Amiodarone,  
Ciprofloxacin, Erythromycin,  
Clarithromycin, Fluconazole) 

 
Increased theophylline  
levels exacerbate toxicity. 

 
Tetracycline 

 
Benzodiazepines 

 
CYP450 Enzyme Inducers 

 
Salbutamol, Terbutaline 

 
Enhanced toxicity of  
theophylline  
Antagonism of sedative  
effect  
Decreased theophylline  
levels  
Risk of hypokalemia. 

 
ETOPOSIDE 

 
Vaccines, Live 

 
Avoid use of live  
vaccines with etoposide  

EZETIMIBE 
 

Bile Acid Sequestrants 
 

 

Fibrates 
 

 

Cyclosporine 

 
Decreased levels and  
clinical effectiveness of  
ezetimibe  
Elevated  levels of  
Ezetimibe  leading to  
toxicity  
Increased ezetimibe levels  
in patients with severe  
renal  insufficiency  

FACTORIX 
 

Acetylsalicylic acid 
 
Risk of bleeding 

 
FAMOTIDINE 

 
Antacids 

 

Ketoconazole, itraconazole 
 

 

Ethanol 

 
Reduced absorption  of  
famotidine  
Reduced absorption of  
ketoconazole and  
itraconazole  
Gastric mucosal irritation  
may occur 



 

 

 

FENOFIBRATE 
 

Anticoagulants Increased effect of  
anticoagulants  

Statins Increased risk of kidney  
and muscle problems  

Cyclosporine Increased risk of  
nephrotoxicity  

FENTANYL 
 

Ammonium chloride: May increase excretion of  
fentanyl  

Phenothiazines: May increase  
hypotensive effect  

FILGRASTIM(GCSF) 
 

Lithium : Increased risk of stroke  
and heart attack  

FLUTAMIDE 
 

Anticoagulants: Increased anticoagulant  
effect  

IRON SALTS 
 

Ciprofloxacin Absorption of  
Ciprofloxacin  reduced by  
oral ferrous salts 
  

Doxycycline Reduced absorption of  
oral ferrous salts by  
doxycycline; reduced  
absorption of doxycycline  
by oral ferrous salts 

  
Methyldopa Reduced hypotensive  

effect of methyldopa  
 

FEXOFENADINE 
 

Antacids Decreased absorption of  
fexofenadine  

Erythromycin Increased plasma  
concentration of  
fexofenadine  



 

 

 

 

Ketoconazole 

 

Increased plasma  
concentration of  
fexofenadine  

FLUCONAZOLE 
 

Artemether + Lumefantrine  
Cyclosporine 

 
Glibenclamide 

 
Rifampicin 

 
Warfarin 

 
Zidovudine 

 
Avoid concomitant use  
Metabolism of  
cyclosporine inhibited  
Plasma concentration of  
glibenclamide increased  
Accelerated metabolism  
of fluconazole  
Enhanced  anticoagulant  
effect  
Increased plasma  
concentration of  
zidovudine  (increased risk  
of  toxicity)  

FLUCYTOSINE 
 

Amphotericin B 
 
Renal excretion of  
flucytosine decreased and  
cellular uptake increased  
(flucytosine toxicity  
increased)  

5-FLUOROURACIL 
 

Metronidazole 

 
Phenytoin 

 
Warfarin 

 
Metabolism of  
5-fluorouracil  inhibited  
Reduced absorption  of  
phenytoin  
Anticoagulant effect  
enhanced  

FLUOXETINE 
 

Benzodiazepines 

 
Clozapine 

 
Selected MAO inhibitors 

 
Increased level of  
benzodiazepines  
Increased levels of  
clozapine  
Risk of serotonin  
syndrome 



 

 

 
 

FLUPHENAZINE  
Amitriptyline Increased antimuscarinic  

adverse effects; increased  
plasma-amitriptyline  
concentration; increased  
risk of ventricular  
arrhythmias  

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias  

Atenolol Enhanced  hypotensive  
effect  

Carbamazepine Antagonism of  
anticonvulsant effect  

Enalapril Enhanced  hypotensive  
effect  

Lithium Increased risk of  
extrapyramidal effects and  
neurotoxicity  

Methyldopa Enhanced  hypotensive  
effect; increased risk of  
extrapyramidal effects 

 
Metoclopramide Increased risk of  

extrapyramidal effects 
 

Nifedipine Enhanced  hypotensive  
effect 

 
Phenobarbital Antagonism of  

anticonvulsant effect  
(convulsive threshold  
lowered) 

 
Phenytoin Antagonism of  

anticonvulsant effect  
(convulsive threshold  
lowered) 

 
Valproic acid Antagonism of  

anticonvulsant effect  
(convulsive threshold  
lowered)  



 

 

FOLIC ACID AND FOLINIC ACID 

Phenobarbital Plasma concentration of 

 phenobarbital reduced 

Phenytoin Plasma-phenytoin 

 concentration  reduced 

FORMOTEROL+FLUTICASONEPROPIONATE 

Ritonavir Systemic corticosteroid 

 effects including cushing 

 syndrome and adrenal 

 suppression 

Ketoconazole Increased plasma 

 fluticasone propionate 

 concentrations 

MAO inhibitors Increased risk of 

 cardiovascular adverse 

 effects 

FOSPHENYTOIN   

Albendazole Efficacy is impaired by 

 phenytoin 

Antipsychotics Efficacy is impaired by 

 phenytoin 

Furosemide Efficacy is impaired by 

 phenytoin 

Quinidine Efficacy is impaired by 

 phenytoin 

Theophylline Efficacy is impaired by 

 phenytoin 

Vitamin D Efficacy is impaired by 

 phenytoin 

FRAMYCETIN   

Capreomycin Additive toxicity with 

 capreomycin 

FURAZOLIDONE   

SSRIs Risk of serotonin 

 syndrome 
   

  



 

 

 
 

 

FUROSEMIDE 
 

Amphotericin B 

 
Artemether + Lumefantrine 

 
 

 

Cisplatin 
 

 

Digoxin 
 

 
Enalapril 

 
Glibenclamide 

 
Corticosteroids 

 

 
Lithium 

 

 
Salbutamol 

 

 
Streptomycin 

 
Vancomycin 

 
Increased risk of  
hypokalaemia  
Increased risk of  
ventricular arrhythmias if  
electrolyte disturbance  
occurs  
Increased risk of  
nephrotoxicity and  
ototoxicity  
Cardiac toxicity of digoxin  
increased if hypokalaemia  
occurs  
Enhanced  hypotensive  
effect  
Antagonism of  
hypoglycaemic effect  
Antagonism of diuretic  
effect; increased risk of  
hypokalaemia  
Increased plasma-lithium  
concentration and risk of  
toxicity  
Increased risk of  
hypokalaemia with high  
doses of salbutamol  
Increased risk of  
ototoxicity  
Increased risk of  
ototoxicity  

GEMCITABINE 
 

Live vaccines 

 
Zidovudine 

 
Serum antibody response  
may not be obtained  
Additive toxicity 

 
GENTAMICIN 

 
Cyclosporine 

 
Increased risk of  
nephrotoxicity  

 



 

 

 
 
 

Cisplatin Increased risk of  
nephrotoxicity and  
ototoxicity  

Suxamethonium Enhanced muscle relaxant  
effect  

Vancomycin Increased risk of  
nephrotoxicity and  
ototoxicity  

Vecuronium Enhanced  muscle relaxant  
effect  

GLIBENCLAMIDE 
 

Ciprofloxacin Enhanced  effect of  
glibenclamide  

Corticosteroids Antagonism of  
hypoglycaemic effect  

Enalapril Hypoglycaemic effect  
enhanced  

Fluconazole Plasma concentration of  
glibenclamide increased  

Hydrochlorothiazide Antagonism of  
hypoglycaemic effect  

Levonorgestrel Antagonism of  
hypoglycaemic effect  

Sulfadoxine + Pyrimethamine Effect of glibenclamide  
may be enhanced  

                                                  Sulfamethoxazole +  

                                                  Trimethoprim                              Effect of glibenclamide  
may be enhanced  

Warfarin Enhanced  hypoglycaemic  
effects and changes to  
anticoagulant effect  

GLICLAZIDE 
 

Acetylsalicylic acid Effect of gliclazide is  
potentiated  

Clofibrate Effect of gliclazide is  
potentiated 

 



 

 

 
 
 

 

Sulphonamides Effect of gliclazide is  
potentiated  

Oral anticoagulants Effect of gliclazide is  
potentiated  

MAO inhibitors Effect of gliclazide is  
potentiated  

Rifampicin Effect of gliclazide is  
antagonized  

Barbiturates Effect of gliclazide is  
antagonized  

Diuretics Effect of gliclazide is  
antagonized  

Diazoxide Effect of gliclazide is  
antagonized  

Glucocorticoids Effect of gliclazide is  
antagonized  

Sympathomimetics Effect of gliclazide is  
antagonized  

GLIMEPIRIDE  
Corticosteroids Reduced hypoglycaemic  

action  
Phenytoin Reduced hypoglycaemic  

action  
Thiazides Reduced hypoglycaemic  

action  
GLUCAGON  
Anticoagulants Excess  

hypoprothrombinemia  
and bleeding  
complications  

GLYCERYLTRINITRATE  
Atenolol Enhanced  hypotensive  

effect  
Corticosteroids Antagonism of  

hypotensive effect  
 



 

 

 

GRISEOFULVIN   
Levonorgestrel Accelerated metabolism of 

 levonorgestrel (reduced 

 contraceptive effect) 

Warfarin Metabolism of warfarin 

 accelerated (reduced 

 anticoagulant effect) 

HALOPERIDOL   
Amitriptyline Increased plasma- 

 amitriptyline 

 concentration; increased 

 risk of ventricular 

 arrhythmias 

Carbamazepine Antagonism of 

 anticonvulsant effect; 

 metabolism of haloperidol 

 accelerated 

Lithium Increased risk of 

 extrapyramidal effects 

 and neurotoxicity 

Metoclopramide Increased risk of 

 extrapyramidal effects 

Phenobarbital Antagonism of 

 anticonvulsant 

 effect; metabolism of 

 haloperidol accelerated 

Phenytoin Antagonism of 

 anticonvulsant effect 

 (convulsive threshold 

 lowered) 

Rifampicin Accelerated metabolism 

 of haloperidol (reduced 

 plasma- haloperidol 

 concentration) 

Valproic acid Antagonism of 

 anticonvulsant effect 

 (convulsive threshold 

 lowered) 

   

  



 

 

 

HALOTHANE 
 

Amitriptyline Increased risk of  
arrhythmias and  
hypotension  

Atenolol Enhanced hypotensive  
effect  

Diazepam Enhanced sedative effect 
 

Levodopa Risk of arrhythmias 
 

Vancomycin Hypersensitivity-like  
reactions can occur with  
concomitant intravenous  
vancomycin  

Verapamil Enhanced hypotensive  
effect and AV delay  

HEPARIN 
 

Acetylsalicylic acid Enhanced anticoagulant  
effect  

Enalapril Increased risk of  
hyperkalaemia  

HYDRALAZINE 
 

Corticosteroids Antagonism of  
hypotensive effect  

HYDROXY CHLOROQUINE 
 

Leflunomide Increased risk of bone  
marrow suppression.  

Vigabatrin Increased risk of vision  
loss. Routine vision  
testing is required.  

Statins (such as lovastatin) May increase the risk of  
nerve damage.  

HYDROCHLOROTHIAZIDE 
 

Amitriptyline Increased risk of postural  
hypotension  

Amphotericin B Increased risk of  
hypokalaemia  



 

 

 

 

Artemether + Lumefantrine Increased risk of  
ventricular arrhythmias if  
electrolyte disturbance  
occurs 

 
Carbamazepine Increased risk of  

hyponatraemia 
 

Cisplatin Increased risk of  
nephrotoxicity and  
ototoxicity 

 
Digoxin Cardiac toxicity of digoxin  

increased if hypokalaemia  
occurs 

 
Glibenclamide Antagonism of  

hypoglycaemic effect 
 

Ibuprofen Risk of nephrotoxicity of  
ibuprofen  increased;  
antagonism of diuretic  
effect 

 
Insulins Antagonism of  

hypoglycaemic effect 
 

Lithium Reduced lithium excretion  
(increased plasma-lithium  
concentration and risk of  
toxicity); furosemide safer  
than hydrochlorothiazide 

 
Salbutamol Increased risk of  

hypokalaemia with high  
doses of salbutamol 

 
HYOSCINEBUTYLBROMIDE 

 
(SCOPOLAMINEBUTYLBROMIDE) 

 
CNS Depressants Increased sedative  

effects 
 

Acetylcholinesterase Reduced anticholinergic  
Inhibitors (donepezil, activity of hyoscine  
galantamine, rivastigmine etc)   butylbromide.  



 

 

 

IBUPROFEN 
 

Acetylsalicylic acid Avoid concurrent  
administration (increased  
adverse effects including  
gastrointestinal damage);  
antiplatelet effect of  
acetylsalicylic acid  
reduced  

Atenolol Antagonism of  
hypotensive effect  

Cyclosporine Increased risk of  
nephrotoxicity  

Ciprofloxacin Increased risk of  
convulsions  

Corticosteroids Increased risk of  
gastrointestinal bleeding  
and ulceration  

Digoxin Exacerbation of heart  
failure, reduced GFR, and  
increased plasma-digoxin  
concentration 

 
Enalapril Antagonism of  

hypotensive effect,  
increased risk of renal  
impairment 

 

Glibenclamide Enhanced effect of  
glibenclamide 

 
Hydrochlorothiazide Risk of nephrotoxicity of  

Ibuprofen  increased;  
antagonism of diuretic  
effect 

 
Lithium Reduced excretion of  

lithium 
 

Methotrexate Excretion of methotrexate  
reduced  



 

 

 

Nifedipine 

 

Warfarin 

 

Zidovudine 

 

IFOSFAMIDE 
 

Warfarin 
 

 

Other anticancer drugs 

 

ISOFLURANE 
 

Neuromuscular blockers 
 

ACE inhibitors, β-blockers  
and other antihypertensives  
Drugs increasing  
QTc (Ziprasidone,  
pimozide, thioridazine) 

 
IMATINIB 

 
Rifampin 

 
Warfarin 

 
IMIPENEM+CILASTATIN 

 
Ganciclovir 

 

INDINAVIR 
 

Carbamazepine 

 
Efavirenz 

 
Ergotamine 

 

Antagonism of  
hypotensive effect 
 
Anticoagulant effect  
enhanced 
 
Increased risk of  
haematological toxicity 

 

May increase  
the hypoprothrombinemic  
effect. 
 
May increase the risk of  
bone marrow toxicity. 

 

Enhanced effects. 
 
Enhanced hypotensive  
effects  
Enhanced cardiotoxicity  
(Torsades de pointes) 
 
 

 

Increased clearance of  
imatinib  
Imatinib may inhibit  
metabolism of warfarin 

 

May result in generalised  
seizures 

 

Reduced plasma  
concentration of indinavir  
Reduced plasma  
concentration of indinavir  
Increased risk of ergotism  
(avoid concomitant use) 



 

 

Nelfinavir Combination  may lead  to  
increased plasma  
concentration of either  
drug (or both)  

Nevirapine Reduced plasma  
concentration of indinavir  

Phenobarbital Reduced plasma  
concentration of indinavir  

Rifampicin Metabolism enhanced by  
rifampicin  

INSULINS 
 

Atenolol Enhanced  hypoglycaemic  
effect; masking of  
warning signs of  
hypoglycaemia such as  
tremor  

Corticosteroids Antagonism of  
hypoglycaemic effect  

Enalapril Hypoglycaemic effect  
enhanced  

Furosemide Antagonism of  
hypoglycaemic effect  

Hydrochlorothiazide Antagonism of  
hypoglycaemic effect  

Levonorgestrel Antagonism of  
hypoglycaemic effect  

Nifedipine Occasionally impaired  
glucose tolerance  

Insulin Aspart 
 

ACE inhibitors Potentiate hypoglycemic  
effects  

Disopyramide Potentiate hypoglycemic  
effects  

Insulin Glargine 
 

ACE inhibitors Potentiate hypoglycemic  
effects  



 

 

 
 

 

Disopyramide 

 
Corticosteroids 

 

Potentiate hypoglycemic  
effects  
Antagonize the  
hypoglycemic effect.  

Insulin Glulisine 
 

Other antidiabetics 
 
Increased hypoglycaemia 

 
Insulin Lispro 

 
ACE inhibitors 

 

 

Corticosteroids 
 

 

Alcohol 

 
May increase the blood-  
glucose-lowering effect of  
insulin lispro  
May reduce the blood-  
glucose-lowering effect of  
insulin lispro  
Hypoglycemia/  
hyperglycemia May  
occur.  

IODINE 
 

Lithium 
 
Synergistic toxicity 

 
IOPANOICACID 

 
Atenolol 

 

Methotrexate 

 
Iopanoic acid toxicity  
may occur  
Methotrexate toxicity may  
occur  

IRON SALTS + FOLICACID 
 

Fluoroquinolones, Levodopa,  
Carbidopa, Thyroxine and 

 
May reduce the efficacy  
of iron.  

Bisphosphonates 
 

Penicillamine 

 
Antacids 

 
Anticonvulsants 

 
Antacids & Tetracycline 

 
Iron may reduce the  
absorption  
May reduce the  
absorption of iron.  
Serum levels may be  
reduced by folic acid  
May reduce absorption  
of iron. 



 

 

 

Anticonvulsant 

 

Serum level may be  
reduced by folic acid.  

ISONIAZID 
 

Carbamazepine 
 

 

Diazepam 

 

Phenytoin 

 
Increased  
plasma- carbamazepine  
concentration  
Metabolism of diazepam  
inhibited  
Metabolism of phenytoin 

 
ISOSORBIDE DINITRATE 

 
Sildenafil 

 
Serious hypotension; MI  
may be precipitated  

ISOTRETINOIN 
 

Vitamin A  
Progesterone 

 
Corticosteroids, phenytoin 

 
Carbamazepine 

 
Tetracyclines 

 
Additive toxicity  
Decreased efficacy of  
Micro dosed progesterone  
Increased risk of  
osteoporosis  
Decreased plasma levels  
of carbamazepine  
Increased risk of  
Pseudo tumor cerebri  

ISPAGHULA 
 

Lithium 
 
Decreased effect of  
lithium  

IVERMECTIN 
 

Vitamin K Antagonists  
(e.g., warfarin) 

 
Enhanced anticoagulant  
effect 

 
KETOCONAZOLE 

 
Amphotericin B  
Cyclosporine 

 
Tolbutamide 

 
Increased adverse effect  
Increased level of  
cyclosporine  
Reduces blood glucose  
level  



 

 

 

 

LAMIVUDINE 
 

Foscarnet 
 
Concurrent use not  
recommended  

LATANOPROST 
 

Thiomersal 
 
Risk of precipitate  
formation  

LEFLUNOMIDE 
 

Acenocoumarol 
 
Increased anticoagulant  
effect  

Warfarin 
 
Increased anticoagulant  
effect  

Methotrexate 
 
Increased risk of  
hepatotoxicity  

Cholestyramine 
 
Enhanced  leflunomide  
excretion and increased  
total clearance by  
approximately 50%  

LEVOCETIRIZINE 
 

Alcohol or CNS depressants 
 
Additive sedation 

 
Theophylline 

 
Increases the levels of  
levocetirizine in blood  

LEVODOPA 
 

Metoclopramide 
 
Antagonism of effects of  
levodopa  

Ether, Anaesthetic 
 
Risk of arrhythmias 

 
Ferrous salts 

 
Absorption of levodopa  
may be reduced  

Halothane 
 
Risk of arrhythmias 

 
Methyldopa 

 
Enhanced  hypotensive  
effect; antagonism of  
antiparkinsonian effect  

Nifedipine 
 
Enhanced  hypotensive  
effect  

Propranolol 
 
Enhanced hypotensive  
effect 



 

 

 

 

Pyridoxine Antagonism  of  levodopa  
unless  carbidopa also  
given  

LEVOTHYROXINE 
 

Phenobarbital Metabolism of  
levothyroxine  
accelerated (may  
increase levothyroxine  
requirements in  
hypothyroidism)  

Theophylline Metabolism of  
theophylline is increased;  
larger doses are required  

Warfarin Enhanced anticoagulant  
effect  

LIDOCAINE 
 

Acetazolamide Action of lidocaine  
antagonised by  
hypokalaemia  

Atenolol Increased risk of  
myocardial depression  

Bupivacaine Increased myocardial  
depression  

Furosemide Action of lidocaine  
antagonised by  
hypokalaemia  

Hydrochlorothiazide Action of lidocaine  
antagonised by  
hypokalaemia  

Procainamide Increased myocardial  
depression  

Propranolol Increased risk of  
myocardial depression;  
increased risk of lidocaine  
toxicity  

Quinidine Increased myocardial  
depression  



 

 

 

 
Timolol 

 

Increased risk of  
myocardial depression  

Verapamil 
 
Increased risk of  
myocardial depression  

LIDOCAINE+PRILOCAINE 
 

If used for larger area or for longer duration can result  
in sufficient absorption.  
Antiarrhythmics  
(eg, amiodarone, dofetilide,  
mexiletine, tocainide etc),  
beta-blockers  
(eg, propranolol etc) 

 
Increased risk of  
adverse effects  
such as heart or nerve  
problems. 

 
Sulphonamides and  
Paracetamol) 

 
Increased risk of  
drug-induced  
methemoglobinemia  

CYP2D6 Inhibitors  
(eg Ranitidine) 

 
Increased risk of adverse  
effects 

 
LIGNOCAINEHYDROCHLORIDE+ADRENALINE 

 
Monoamine oxidase  
inhibitors, tricyclic 

 
Severe prolonged  
hypertension.  

antidepressants  
Beta blockers &  
Antiarrhythmics 

 
Increased cardio toxicity -  
avoid concomitant use. 

 
LINAGLIPTIN 

 
Other antidiabetics 

 
Increased hypoglycaemia 

 
LIRAGLUTIDE 

 
Other antidiabetics  
Alcohol 

 
Increased hypoglycaemia  
Risk of severe  
hypoglycaemia  

LITHIUM 
 

Acetazolamide 

 

Amiloride 

 
Excretion of lithium  
increased  
Reduced lithium excretion  
(increased plasma-lithium 



 

 

 

concentration and risk of  
toxicity)  

Enalapril Enalapril reduces  
excretion of lithium  
(increased plasma- lithium  
concentration)  

Furosemide Reduced lithium excretion  
(increased plasma-lithium  
concentration and risk of  
toxicity); furosemide safer  
than hydrochlorothiazide  

Haloperidol Increased risk of  
extrapyramidal effects and  
possibility of  
neurotoxicity  

Hydrochlorothiazide Reduced lithium excretion  
(increased plasma-lithium  
concentration and risk of  
toxicity); furosemide safer  
than hydrochlorothiazide 

 

Ibuprofen Reduced excretion of  
lithium (risk of toxicity)  

Methyldopa Neurotoxicity may occur  
without increased  
plasma-lithium  
concentration  

Spironolactone Reduced lithium excretion  
(increased plasma-lithium  
concentration and risk of  
toxicity)  

Suxamethonium Enhanced muscle relaxant  
effect  

LOPERAMIDE 
 

Quinidine Increased CNS level of  
loperamide  

 



 

 

MEBENDAZOLE 
 

Carbamazepine 
 
Reduced  
plasma-mebendazole  
concentration (increase  
mebendazole dose for  
tissue infection)  

Phenytoin 
 
Reduced  
plasma-mebendazole  
concentration (increase  
mebendazole dose for  
tissue infection)  

MEFENAMICACID 
 

Warfarin 
 
Risk of serious GI  
bleeding higher than  
users of either drug alone.  

Lithium 
 
Reduced renal clearance  
and increased  risk of  
lithium toxicity.  

Methotrexate 
 
Reduced excretion of  
methotrexate and possible  
increased risk of toxicity  

Phenobarbital 
 
Reduced plasma-  
mebendazole  
concentration (increase  
mebendazole dose for  
tissue infection)  

Mefloquine 
 

Halofantrine 
 
QTc interval prolongation  
(Avoid concomitant use)  

Artemether + Lumefantrine 
 
Avoid concomitant use 

 
- Blockers 

 
Increased risk of  
bradycardia  

Carbamazepine, Ethosuximide, Antagonism of  
Phenytoin, Valproic acid anticonvulsant effect  
Chloroquine Increased risk of  

convulsions 



 

 

 

Quinidine Increased risk of  
ventricular arrhythmias  

Quinine Increased risk of  
convulsions, but should  
not prevent the use of  
intravenous quinine in  
severe cases  

MEGLUMINEIOTHALAMATE 
 

Similar to that stated under Sodium Iothalamate  
monograph. 

 
6-MERCAPTOPURINE 

 
Allopurinol Effects of  

6-mercaptopurine  
enhanced with increased  
toxicity, reduce dose  
when given with  
allopurinol  

Phenytoin Reduced absorption of  
phenytoin  

Sulfamethoxazole + Increased risk of  
Trimethoprim haematological toxicity 

 
Sulfasalazine Increased risk of  

leukopenia  
Trimethoprim Increased risk of  

haematological toxicity  
Vaccines, Live Avoid use of live  

vaccines with  
6-mercaptopurine  
(impairment of immune  
response)  

Warfarin Anticoagulant effect  
reduced  

MEROPENEM 
 

Probenecid Renal excretion of  
Meropenem  is inhibited  



 

 

 

 
Valproic acid 

 

Serum valproic acid  
concentration  is  
decreased  

MESALAMINEOR 
 

5-AMINOSALICYLICACID (5-ASA) 
 

Antacids, Nephrotoxic  
agents (including NSAIDs),  
Thiopurines  
Azathioprine,  
6-mercaptopurine 

 
Warfarin 

 
Antacids 

 

Digoxin 

 
Increase in whole blood  
6-thioguanine nucleotide  
concentrations, and  
increased frequency of  
leukopenia. 
 
Decreased warfarin effect. 
 
May cause improper  
release of mesalamine.  
Decreased absorption of  
digoxin.  

MESNA 
 

Warfarin 
 
Effect of warfarin  
increased by ifosfamide/  
mesna therapy.  

METFORMIN 
 

Atenolol 
 

 

Corticosteroids 

 
Enalapril 

 
Levonorgestrel 

 
Lithium 

 
Medroxyprogesterone 

 
Norethisterone 

 
Masking of warning  
signs of hypoglycaemia  
such as tremor  
Antagonism of  
hypoglycaemic effect  
Hypoglycaemic effect  
enhanced  
Antagonism of  
hypoglycaemic effect  
May occasionally impair  
glucose tolerance  
Antagonism of  
hypoglycaemic effect  
Antagonism of  
hypoglycaemic effect 



 

 

 

 

METHADONE 
 

Cimetidine Effect of methadone may  
be increased  

MAO Inhibitors Risk of hypotension,  
excitability, seizures etc.  

METHOTREXATE 
 

Acetylsalicylic acid Reduced excretion of  
methotrexate (increased  
toxicity)  

Amoxycillin Reduced excretion of  
methotrexate (increased  
risk of toxicity)  

Cyclosporine Increased toxicity 
 

Ibuprofen Excretion of methotrexate  
reduced (increased risk of  
toxicity)  

Nitrous oxide Increased antifolate effect  
(avoid concomitant use)  

Phenytoin Reduced absorption of  
phenytoin; antifolate  
effect of methotrexate  
increased  

Pyrimethamine Antifolate effect of  
methotrexate increased  

Sulfadoxine + Pyrimethamine Antifolate effect of  
methotrexate increased;  
risk of methotrexate  
toxicity increased  

Sulfamethoxazole + Antifolate effect of  
Trimethoprim methotrexate increased  

(avoid concomitant use);  
risk of methotrexate  
toxicity increased  

Trimethoprim Antifolate effect of  
methotrexate increased  
(avoid concomitant use)  



 

 

 
Vaccines, Live 

 

Avoid use of live  
vaccines with  
methotrexate (impairment  
of immune response) 

 
Methylcellulose 

 
Antibiotics, digitalis,  
nitrofurantoin, salicylates: 

 
The absorption of these  
drugs is decreased. 

 
METHYLDOPA 

 
Ferrous salts 

 
Reduced hypotensive  
effect of methyldopa  

Propranolol 
 
Enhanced hypontensive  
effect 

 
Methylergometrine 

 
Dopamine, Efavirenz: 

 
Increased risk of ergotism 

 
Halothane: 

 
Reduced effect of  
methylergometrine on  
parturient uterus  

Other ergot alkaloids: 
 
Avoid concomitant use 

 
Local anaesthetics: 

 
Avoid concomitant use 

 
Vasoconstrictors(smoking) 

 
Avoid concomitant use 

 
METHYLPREDNISOLONE 

 
Amphotericin B 

 
Chances of potentiation  
of K+ concentration  

Cyclosporine 
 
Levels increased upto 2  
fold  

METRONIDAZOLE 
 

Phenytoin 
 
Metabolism of phenytoin  
inhibited (increased  
plasma- phenytoin  
concentration)  

Warfarin 
 
Enhanced anticoagulant  
effect  

MMR vaccine 
 
See vaccines, live 



 

 

 
 

 

MIDAZOLAM 
 

Ketoconazole 
 
Increased levels of  
midazolam  

Verapamil 
 
Increased levels of  
midazolam  

MIFEPRISTONE 
 

Dexamethasone 
 
Decreased serum  levels  
of mifepristone  

Acetylsalicylic acid, 
 
Avoid concomitant use  

Ibuprofen  
Anticoagulants 

 
Avoid concomitant use  
(Increased risk of bleeding  
after abortion)  

Miglitol 
 

Sulfonylureas 
 
Increased hypoglycemic  
effects.  

Mirtazapine 
 

Clondine 
 
Increased risk of  
hypertension  

Misoprostol 
 

Mifepristone 
 
Avoid concomitant use 

 
MOMETASONE 

 
Anticoagulants 

 
Increased or decreased  
effects of anticoagulants  

Bupropion 
 
Increased risk of seizures  

Quinolones 
 
Increased risk of  
tendonitis and/or tendon  
rupture  

Quetiapine 
 
Decreased levels of  
quetiapine  

MORPHINE 
 

Ciprofloxacin 
 
Avoid premedication with  
morphine (reduced  
plasma- ciprofloxacin  
concentration)  



 

 

 

 

Quinidine 

 
Ritonavir 

 

Decreased analgesic  
effect  
Ritonavir increases  
plasma concentration of  
morphine  

MYCOPHENOLATE 
 

Bile acid sequestrants 
 

 

Antacids 

 
Decreased level and  
clinical effect of  
mycophenolate  
Decreased effect 

 
NALIDIXICACID 

 
Cyclosporine 

 
Ibuprofen 

 
Theophylline 

 
Warfarin 

 
Increased risk of  
nephrotoxicity  
Increased risk of  
convulsions  
Increased risk of  
convulsions  
Enhanced anticoagulant  
effect  

NATEGLINIDE 
 

Rifampicin 
 
 

 

CYP3A4 Inhibitors  
& CYP2C8 Inhibitors: 

 
May increase Nateglinide  
metabolism, reduce the  
plasma concentration of  
Nateglinide.  
May lead to enhanced  
and prolonged blood  
glucose lowering effect.  

N-ACETYLCYSTEINE 
 

Activated charcoal Inhibits the absorption. But presence  
of activated charcoal should not prevent the use of  
N-Acetylcysteine  in  paracetamol poisoning.  
NELFINAVIR  

Ergotamine Increased risk of ergotism 

 (avoid concomitant use) 

Phenobarbital Plasma concentration of 

 nelfinavir reduced 
  

  



 

 

 

 

Quinidine 
 

 
Rifampicin 

 

Increased risk of  
ventricular arrhythmias  
(avoid concomitant use)  
Plasma concentration of  
nelfinavir significantly  
reduced (avoid  
concomitant use)  

NEOSTIGMINE 
 

Gentamicin 

 
Streptomycin 

 
Antagonism of effect of  
neostigmine  
Antagonism of effect of  
neostigmine  

NEVIRAPINE 
 

Lopinavir 

 
Rifampicin 

 
 

 

Saquinavir 

 
Plasma concentration of  
lopinavir reduced  
Reduced plasma  
concentration of  
nevirapine (avoid  
concomitant use)  
Plasma concentration of  
saquinavir reduced (avoid  
concomitant use)  

NICOTINICACID  
Ganglionic blocking agents  
and vasoactive drugs 

 
 

 

Bile acid sequestrants  
(for example, cholestyramine) 

 
Potentiates the effects of  
ganglionic blocking  
agents and vasoactive  
drugs resulting in  
postural hypotension  
Bind and prevent  
absorption of niacin;  
should be separated  by  
4 to 6 h.  

NIFEDIPINE 
 

Atenolol 

 
Cyclosporine 

 
Severe hypotension and  
heart failure occasionally  
Increased plasma-  
nifedipine concentration  



 

 

 (increased risk of adverse 

 effects such as gingival 

 hyperplasia) 

Digoxin Increased plasma 

 concentration of digoxin 

Magnesium (parenteral) Profound  hypotension 

 reported with nifedipine 

 and intravenous 

 magnesium sulphate in 

 pre- eclampsia 

Phenobarbital Effect of nifedipine 

 reduced 

Phenytoin Reduced effect of 

 nifedipine 

Propranolol Severe hypotension and 

 heart failure occasionally 

Ritonavir Plasma concentration 

 increased by ritonavir 

Rifampicin Accelerated metabolism 

 of nifedipine (plasma 

 concentration 

 significantly reduced) 

Theophylline Enhanced  theophylline 

 effect (increased 

 plasma-theophylline 

 concentration) 

Timolol Severe hypotension and 

 heart failure occasionally 

NITRAZEPAM   

Alcohol, Barbiturates, TCAs, Increased CNS . 

phenothiazines, morphine depressant effect 

derivates   

Clozapine Increased risk of toxicity 

Theophylline May antagonize effects 

 of nitrazepam 

Probenecid Increased levels / effects 

 of nitrazepam 
   

  



 

 

 
Rifampicin 

 

Decreased levels / effects  
of nitrazepam  

NITROUSOXIDE 
 

Chlorpromazine 

 
Fluphenazine 

 
Haloperidol 

 
Methotrexate 

 
Verapamil 

 
Enhanced  hypotensive  
effect  
Enhanced  hypotensive  
effect  
Enhanced  hypotensive  
effect  
Increased antifolate effect  
(avoid concomitant use)  
Enhanced  hypotensive  
effect and AV delay  

NORADRENALINE 
 

Guanethidine + methyldopa  
+ reserpine + tricyclic  
antidepressants  
Cocaine 

 
MAOIs 

 
Non-selective -blockers 

 
Pressor response to  
norepinephrine may be  
increased  
Increased risk of  
arrhythmias  
Hypertensive crisis  
occurs  
Increased hypertensive  
effects  

OMEPRAZOLE 
 

Cilostazol 

 
Nelfinavir 

 
Raltegravir 

 
Increased levels of  
cilastazole  
Decreased level of  
nelfinavir  
Increased levels of  
raltigavir  

ONDANSETRON 
 

Tramadol 
 
Decreased effectiveness  
of tramadol  

Oxaliplatin 
 

Bacterial vaccines/  
Viral vaccines: 

 
Increased risk of  
Disseminated  infection  

 



 

 

 
 
 
 

 

Tumour necrosis 

factor  
(TNF) blockers: 

 

Increased risk of infection 

 
Leflunomide with other  
immunosuppressive: 

 
Increased risk of infection 

 
Clozapine: 

 
Increased risk/severity of  
hematologic toxicity  

Anticoagulants: 
 
Prolongation of PT/INR 

 
OXCARBAMAZEPINE 

 
Lamotrigine 

 
Decreased levels of  
lamotrigine  

OXYTETRACYCLINE 
 

Calcium and Iron dextran 
 
Formation of  
non-absorbable  
complexes  

Penicillins 
 
Antagonism of effect of  
oxytetracycline  

Etritenate and isotretinoin 
 
Associated with  
increased risk of  
Intracranial hypertension  

Oral contraceptives 
 
May decrease the effect  
of oral contraceptives  

PHENOBARBITONE 
 

Amitriptyline 
 
Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered); metabolism of  
amitriptyline accelerated  
(reduced plasma  
concentration)  

Carbamazepine 
 
Enhanced  toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of  
carbamazepine often  
lowered 



 

 

 
 

 

Cyclosporine Metabolism of  
cyclosporine accelerated  
(reduced effect)  

Haloperidol Antagonism of  
anticonvulsant effect  
(convulsive threshold  
lowered); metabolism of  
haloperidol accelerated  
(reduced plasma  
concentration)  

Nifedipine Effect of nifedipine  
reduced  

Phenytoin Enhanced  toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of  
phenytoin often  lowered  
but may be raised;  
plasma concentration  
of phenobarbital often  
raised  

Valproic acid Enhanced  toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of valproic  
acid often  lowered;  
phenobarbital  
concentration often  
raised  

Warfarin Metabolism of warfarin  
accelerated (reduced  
anticoagulant effect)  

PHENOXYMETHYLPENICILLIN 
 

Methotrexate Reduced excretion of  
methotrexate (increased  
risk of toxicity)  



 

 

 
 

PHENYTOIN   

Amitriptyline Antagonism (convulsive 

 threshold lowered); 

 reduced plasma- 

 amitriptyline 

 concentration 

Carbamazepine Enhanced  toxicity 

 without corresponding 

 increase in antiepileptic 

 effect; plasma 

 concentration of 

 phenytoin often  lowered 

 but may be raised; plasma 

 concentration of 

 carbamazepine often 

 lowered 

Chloramphenicol Plasma-phenytoin 

 concentration  increased 

 (risk of toxicity) 

Chloroquine Convulsive threshold 

 occasionally lowered 

Cyclosporine Accelerated metabolism 

 (reduced plasma- 

 cyclosporine 

 concentration) 

Clonazepam Enhanced  toxicity 

 without corresponding 

 increase in antiepileptic 

 effect; plasma 

 concentration of 

 clonazepam often lowered 

Fluconazole Effect of phenytoin 

 enhanced; plasma 

 Concentration  increased 

Haloperidol Antagonism of 

 anticonvulsant effect 

 (convulsive threshold 

 lowered) 
   

  



 

 

 
 

 

Isoniazid Metabolism of phenytoin  
inhibited (enhanced  
effect)  

Mefloquine Antagonism of  
anticonvulsant effect  

Metronidazole Metabolism of phenytoin  
inhibited (increased  
plasma- phenytoin  
concentration)  

Nifedipine Reduced effect of  
nifedipine  

Pyrimethamine Antagonism of  
anticonvulsant effect;  
increased antifolate effect  

Rifampicin Accelerated metabolism  
of phenytoin (reduced  
plasma concentration)  

Sulfadoxine + Pyrimethamine Plasma-phenytoin  
concentration increased;  
increased antifolate effect  

Sulfamethoxazole + Antifolate effect and  
Trimethoprim plasma- phenytoin  

Concentration  increased  
Valproic acid Enhanced  toxicity  

without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of valproic  
acid often  lowered;  
plasma concentration of  
phenytoin often  raised  
(but may also be lowered)  

Warfarin Accelerated metabolism  
of warfarin (reduced  
anticoagulant effect, but  
enhancement also  
reported)  



 

 

 
 
 

PIOGLITAZONE   

NSAIDs Increased risk of fluid 

 retention 

Rifampicin Decreased plasma 

 concentration. 

Ketoconazole Increased plasma 

 concentration. 

Piperazine   

Chlorpromazine/ Potentiation of the 

Phenothiazine extrapyramidal effects 

Pyrantel Pamoate Antagonizes the effect of 

 piperazine. 

PIPERACILLIN+TAZOBACTAM 

Aminoglycosides Inactivation of 

 aminoglycosides 

Methotrexate Reduced clearance of 

 methotrexate 

POLYGELINE   

Penicillins Accelerated degradation 

 of polygeline. 

Vancomycin: Reconstitution  in water 

 for injection followed by 

 mixing with normal saline 

 causes precipitation  if 

 infused concomitantly 

 with gelatin solution 

 through the same line. 

 Therefore vancomycin 

 should be infused through 

 separate infusion  set. 

PREDNISOLONE   

Amphotericin B Increased risk of 

 hypokalaemia (avoid 

 concomitant use unless 

 prednisolone needed to 

 control reactions) 
   

  



 

 

 

 

Carbamazepine Accelerated metabolism  
of prednisolone (reduced  
effect)  

Phenobarbital Metabolism of  
prednisolone accelerated  
(reduced effect)  

Phenytoin Metabolism of  
prednisolone accelerated  
(reduced effect)  

Rifampicin Accelerated metabolism  
of prednisolone (reduced  
effect)  

Vaccines, Live High doses of  
prednisolone impair  
immune response; avoid  
use of live vaccines  

Warfarin Anticoagulant effect  
altered 

 
PREMIX INSULIN 30:70* 

 
Corticosteroids, Decreased  
Antipsychotics hypoglycaemic effect  
(such as Olanzapine and  
Clozapine 

 
Oral Antidiabetic Agents, Increased hypoglycaemic  
Salicylates and Sulfonamides      effect 

 
Octreotide and Lanreotide Decreased insulin  

resistance.  
Pioglitazone Increased risk of weight  

gain and peripheral  
Oedema 

 
PROPOFOL 

 
Fentanyl Concomitant use in  

Paediatric patients may  
result in serious  
bradycardia  



 

 

 

CNS depressants

 

Increased sedative,  
anaesthetic and  
cardiorespiratory effects  

PYRIDOXINE  
Levodopa 

 
Antagonism of levodopa  
unless carbidopa also  
given 

  
PYRIMETHAMINE 

 
Artemether + Lumefantrine 

        Methotrexate  

 

Phenytoin 
 

 
Sulfonamides + Trimethoprim 

 
Avoid concomitant use 

Antifolate effects of 
methotrexate increased .  
Antagonism of  
anticonvulsant effect;  
increased antifolate effect . 
  
Increased antifolate effect  

RALOXIFENE 
 

Estrogen 
 
Increased risk of adverse  
effects  

RAMIPRIL 
 

Diuretics 

 
Potassium supplements/  
Potassium sparing diuretics  
Lithium 

 
Excessive reduction of  
blood  pressure  
Increased risk of  
hyperkalemia  
Increased serum lithium  
levels and lithium toxicity  

REPAGLINIDE  
Rifampicin, Barbiturates: May increase repaglinide  
and Carbamazepine metabolism.  
NSAIDs (Salicylates, May potentiate action.  
Phenylbutazone)  
and other highly protein bound drugs  
(eg, Sulphonamides, Oral Anticoagulants) 

 
CYP3A4 Inhibitors May increase plasma  
(Ketoconazole, Fluconazole, concentration of  
Itraconazole and repaglinide.  
Erythromycin) 



 

 

 

CYP2C8 Inhibitors May lead to enhanced 
 

(Gemfibrozil, Trimethoprim, and prolonged blood 
 

Montelukast) glucose lowering effect. 
 

RIFAMPICIN 
 

Azathioprine Transplants rejected  
Cyclosporine Accelerated metabolism  

(reduced plasma-  
cyclosporine  
concentration)  

Dapsone Reduced plasma-dapsone  
concentration  

Fluconazole Accelerated metabolism  
of fluconazole (reduced  
plasma concentration)  

Glibenclamide Accelerated metabolism  
(reduced effect) of  
glibenclamide  

Haloperidol Accelerated metabolism  
of haloperidol (reduced  
plasma- haloperidol  
concentration)  

Nifedipine Accelerated metabolism  
of nifedipine (plasma  
concentration  
significantly reduced)  

Phenytoin Accelerated metabolism  
of phenytoin (reduced  
plasma concentration)  

Corticosteroids Accelerated metabolism  
of corticosteroids  

Verapamil Accelerated metabolism  
of verapamil (plasma  
concentration  
significantly reduced)  

Warfarin Accelerated metabolism  
of warfarin (reduced  
anticoagulant effect)  



 

 

 

RINGERLACTATE(COMPOUNDSODIUM LACTATE) 
 

Digoxin: 
 

 

Thiazide diuretics: 
 

 

Potassium sparing Diuretics: 
 
 
 
 
 
 
 

Angiotensin converting  
enzyme inhibitors 

 
 
 
 
 
 

Tacrolimus 

 
Severe, even  
life-threatening  
arrhythmias.  
Risk of hypercalcemia  
due to decreased calcium  
excretion in urine.  
Potentially  
life-threatening  
hyperkalaemia, especially  
in patients with renal  
insufficiency (additive  
potassium-sparing  
effects).  
Potentially  
life-threatening  
hyperkalaemia, especially  
among patients with  
renal insufficiency  
(additive effects of  
potassium-sparing).  
Potentially  
life-threatening  
hyperkalaemia, especially  
in patients with renal  
insufficiency (additive  
potassium-sparing effects)  

RITONAVIR 
 

Carbamazepine 

 
Cyclosporine 

 
Diazepam 

 
Plasma concentration  
increased by ritonavir  
Plasma concentration  
increased by ritonavir  
Plasma concentration  
increased by ritonavir  
(risk of extreme sedation  
and respiratory  
depression-avoid  
concomitant use) 



 

 

Fluconazole Plasma concentration  
 increased by ritonavir  

Verapamil Plasma concentration  
 increased by ritonavir  

Warfarin Plasma concentration  
 increased by ritonavir  

SALBUTAMOL   

Methyldopa Acute hypotension  
 reported with salbutamol 

 infusion  

SAXAGLIPTIN   

CYP3A4 inhibitors May increase blood level 

(eg. Simvastatin : of Saxagliptin.  

Ritonavir, Ketoconazole etc.)   

CYP3A4 inducers May decrease blood level 

(eg. Rifampin etc.): of Saxagliptin.  

Somatropin recombinant: May antagonize the  

 hypoglycemic effect of 

 Saxagliptin.  

SEVOFLURANE   

Benzodiazepines and Decrease the Minimum 

opioids- Alveolar Concentration 

 (MAC) of Nitrous Oxide, 

 the MAC equivalent dose 

 requirement is reduced 

 approximately.  
 50%  in  adults, and 

 approximately  25% in 

 pediatric patients,  

Neuromuscular blocking Exothermic reaction  
agents & Desiccated CO2 occurs when sevoflurane 

Absorbents is exposed to CO2  

 absorbents.  

Adrenaline: Increased  
 arrythmogenecity.   



 

 

 

 

SILDENAFIL  
Protease inhibitors Sildenafil metabolism is  

inhibited  
Alpha blockers Avoid concomitant use  

(may lead to low blood  
pressure)  

Ketoconazole Increased action of  
sildenafil  

Erythromycin Increased action of  
sildenafil  

Verapamil Increased action of  
sildenafil  

Nitrates Vasodilatory activity of  
nitrates is potentiated  

SITAGLIPTIN  
Digoxin: May increase serum  

levels of Sitagliptin.  
Sulphonylureas Increased risk of  

hypoglycaemia.  
SODIUMIOTHALAMATE 

 
Hydrochlorothiazide May cause kidney  

problems, and the risk  
may be increased  

Metformin: May precipitate lactic  
acidosis, a rare but  
potentially serious and  
fatal complication  

Beta-blockers: Increased risk of  
anaphylactoid reactions  

Nephrotoxic Agents: Increased risk of  
nephrotoxicity 

 
SODIUMMEGLUMINEDIATRIZOATE 

 
Beta-Blockers Increased risk of severe  

hypotension  
Interleukin-2 May increase risk of  

delayed adverse reactions 
 



 

 

 

Inotropic agents: May produce a  
paradoxical depressant  
response which can  be  
deleterious to the  
ischemic myocardium.  

Diphenhydramine May cause precipitation  
hydrochloride: when mixed in the  

same syringe or given  
through same tubing. 

 
STAVUDINE +LAMIVUDINE (D4T+3TC) 

 
Stavudine, Saquinavir & Additive or synergistic  
Nevirapine: effects. 

 
STREPTOMYCIN 

 
Amphotericin B Increased risk of  

nephrotoxicity  
Cyclosporine Increased risk of  

nephrotoxicity  
Cisplatin Increased risk of  

nephrotoxicity and  
ototoxicity  

Furosemide Increased  risk of  
ototoxicity  

Neostigmine Antagonism of effect of  
neostigmine  

Suxamethonium Enhanced  muscle relaxant  
effect 

 
SULFADOXINE+PYRIMETHAMINE 

 
Artemether + Lumefantrine Avoid concomitant use  
Cyclosporine Increased risk of  

nephrotoxicity  
Glibenclamide Effect of glibenclamide  

rarely, enhanced  
Methotrexate Antifolate effect of  

methotrexate increased;  
risk of methotrexate  
toxicity increased  



 

 

 
 

Phenytoin Plasma-phenytoin 

 concentration increased; 

 increased antifolate effect 

Warfarin Enhanced anticoagulant 

 effect 

SULFASALAZINE   
Azathioprine Increased risk of 

 leukopenia 

Mercaptopurine Increased risk of 

 leukopenia 

TACROLIMUS   
Aminoglycosides Increased risk of renal 

 dysfunction 

Carbamazepine Decreased tacrolimus 

 blood concentration 

Cisplatin Increased risk of renal 

 dysfunction 

Clarithromycin Increased tacrolimus 

 blood concentration 

Chloramphenicol Increased tacrolimus 

 blood concentration 

Clotrimazole Increased tacrolimus 

 blood concentration 

Phenytoin Decreased tacrolimus 

 blood concentration 

Rifampin Decreased tacrolimus 

 blood concentration 

Diltiazem Increased tacrolimus 

 blood concentration 

Nifedipine Increased tacrolimus 

 blood concentration 

Verapamil Increased tacrolimus 

 blood concentration 

TELMISARTAN   

Lithium Increased in serum 

 lithium concentration and 

 toxicity 

   

  



 

 

 
 
 

 

THALIDOMIDE  
Barbiturates Enhanced  sedative  

activity  
Alcohol Enhanced  sedative  

activity  
Chlorpromazine Enhanced  sedative  

activity  
Reserpine Enhanced  sedative  

activity  
Vincristine Potential to cause  

peripheral neuropathy  
Bortezomib Potential to cause  

peripheral neuropathy  
THEOPHYLLINE  
Ciprofloxacin Increased  

plasma-theophylline  
concentration; increased  
risk of convulsions  

Erythromycin Inhibition of theophylline  
metabolism (increased  
plasma- theophylline  
concentration  resulting in  
theophylline toxicity)  

Fluconazole Plasma-theophylline  
concentration  increased  

TIMOLOL 
 

Epinephrine Severe hypertension  
Verapamil Asystole, severe  

hypotension and heart  
failure  

Note: Systemic absorption may follow topical application  
of timolol to the eye  
TOPIRAMATE 

 
Carbamazepine Reduced plasma level of  

topiramate  
Phenytoin Reduced plasma level of  

topiramate  



 

 

 
 

 

Rifampin Reduced plasma level of  
topiramate  

TRANEXAMIC ACID  
Clotting factor complexes Increased risk of  

thrombotic complications  
Hormonal contraception Exacerbate the increased  

thrombotic risk associated  
with combination hormonal  
contraceptives all-trans  

All-trans Retinoic acid Concomitant use in women  
with acute promyelocytic  
leukemia taking all-trans  
retinoic acid for remission  
induction may cause  
exacerbation of the  
procoagulant effect of  
all-trans retinoic acid  

TRIMETHOPRIM 
 

Mercaptopurine Increased risk of  
haematological toxicity  

Methotrexate Antifolate effect of  
methotrexate increased  
(avoid concomitant use)  

Phenytoin Antifolate effect and  
plasma- phenytoin  
concentration increased  

Pyrimethamine Increased antifolate effect  
Sulfadoxine + Pyrimethamine Increased antifolate effect 

 
VALPROICACID 

 
Carbamazepine Enhanced  toxicity without  

corresponding increase in  
antiepileptic effect; plasma  
concentration of valproic  
acid often  lowered; plasma  
concentration of active  
metabolite of  
carbamazepine often  raised 

 



 

 

 

 

Chloroquine Convulsive threshold  
occasionally lowered  

Mefloquine Antagonism of  
anticonvulsant effect  

Phenobarbital Enhanced  toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of valproic  
acid often  lowered;  
phenobarbital  
concentration often  raised  

Phenytoin Enhanced  toxicity  
without corresponding  
increase in antiepileptic  
effect; plasma  
concentration of valproic  
acid often  lowered;  
plasma concentration of  
phenytoin often raised  
(but may also be lowered)  

VANCOMYCIN 
 

Cyclosporine Increased risk of  
nephrotoxicity  

Furosemide Increased risk of  
ototoxicity  

VARICELLAVACCINE 
 

Salicylates Increased risk of Reye’s  
syndrome  

VECURONIUM  
Succinylcholine: Enhanced  neuromuscular  

blocking effect and its  
duration of action.  

Aminoglycosides (Amikacin): Enhanced effects of  
vecuronium  

Carbamazepine: May reduce duration and  
effect of vecuronium  



 

 

 

Clindamycin: Enhanced  muscle relaxant  
effect  

VERAPAMIL  
Atenolol Asystole, severe  

hypotension and heart  
failure  

Carbamazepine Enhanced effect of  
carbamazepine  

Digoxin Increased plasma  
concentration of digoxin;  
increased AV block and  
bradycardia  

Halothane Enhanced  hypotensive  
effect and AV delay  

Ketamine Enhanced  hypotensive  
effect and AV delay  

Lidocaine Increased risk of  
myocardial depression  

Rifampicin Accelerated metabolism  
of verapamil (plasma  
concentration  
significantly reduced)  

VILDAGLIPTIN  
Other antidiabetics Increased hypoglycaemia  
ACE Inhibitors Increased risk of  

angioedema.  
VINBLASTINE  
Bleomycin Increased risk of  

cardiovascular toxicity  
VOGLIBOSE  
Hypoglycemic agents Enhanced  

hypoglycaemia.  
WARFARIN  
Acetylsalicylic acid Increased risk of bleeding  

due to antiplatelet effect  
Azathioprine Anticoagulant effect  

reduced  



 

 

 

Azithromycin Enhanced anticoagulant  
effect of warfarin  

Carbamazepine Accelerated metabolism  
of warfarin (reduced  
anticoagulant effect)  

Ceftazidime Enhanced anticoagulant  
effect  

Ceftriaxone Enhanced anticoagulant  
effect  

Chloramphenicol Enhanced anticoagulant  
effect  

Ciprofloxacin Enhanced anticoagulant  
effect  

Corticosteroids Anticoagulant effect  
altered  

Doxycycline Anticoagulant effect  
enhanced  

Erythromycin Enhanced anticoagulant  
effect  

Fluconazole Enhanced anticoagulant  
effect  

5-Fluorouracil Anticoagulant effect  
enhanced  

Glibenclamide Enhanced  hypoglycaemic  
effects and changes to  
anticoagulant effect  

Griseofulvin Metabolism of warfarin  
accelerated (reduced  
anticoagulant effect)  

Ibuprofen Anticoagulant effect  
enhanced  

Levamisole Anticoagulant effect  
enhanced  

Levonorgestrel Antagonism of  
anticoagulant effect  

Levothyroxine Enhanced anticoagulant  
effect  



 

 

 

 

Medroxyprogesterone Antagonism of  
anticoagulant effect  

Mercaptopurine Anticoagulant effect  
reduced  

Metronidazole Enhanced anticoagulant  
effect  

Nalidixic acid Enhanced anticoagulant  
effect  

Norethisterone Antagonism of  
anticoagulant effect  

Ofloxacin Enhanced anticoagulant  
effect  

Phenobarbital Metabolism of warfarin  
accelerated (reduced  
anticoagulant effect)  

Phenytoin Accelerated metabolism of  
warfarin (reduced  
anticoagulant effect, but  
Enhancement also  
reported)  

Phytomenadione Antagonism of  
anticoagulant effect by  
phytomenadione  

Proguanil Isolated  reports of  
enhanced anticoagulant  
effect  

Quinidine Anticoagulant effect may  
be enhanced  

Rifampicin Accelerated metabolism  
of warfarin (reduced  
anticoagulant effect)  

Ritonavir Plasma concentration  
increased by ritonavir  

Sulfadiazine Enhanced anticoagulant  
effect  

Sulfadoxine + Pyrimethamine Enhanced anticoagulant  
effect  



 

 

 
 

 

Sulfamethoxazole + Enhanced anticoagulant  
Trimethoprim effect  
Tamoxifen Enhanced anticoagulant  

effect  
ZIDOVUDINE 

 
Fluconazole Increased plasma  

concentration of  
zidovudine (increased  
risk of toxicity)  

Stavudine May inhibit effect of  
stavudine (avoid  
concomitant use)  

ZOLPIDEM 
 

Rifampin Pharmacodynamic effects  
of zolpidem are decreased  

Ketoconazole Pharmacodynamic effects  
of zolpidem are increased  

ZINCSULFATE 
 

Calcium salts, Tetracyclines: Reduced absorption of  
zinc sulphate, calcium  
salts and tetracyclines.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

                 Appendix 9d 
 

                                         Drug – Food Interactions 
 
Several drugs when given orally can interact with food consumed by the patients. Table 1 shows the medications which 
should be taken on an empty stomach. 
 
Table 1: Medications which should be taken on an EMPTY STOMACH 
 

Drug Food interactions and effect 
  

Ampicillin Reduced absorption 

Alendronate Decreased bioavailability 

Azithromycin Reduced absorption 

Bisacodyl Dissolves enteric coating 

Didanosine Decreased absorption 

Indinavir Reduced absorption with fat, proteins 

Isoniazid Reduced absorption 

Isosorbide dinitrate Delayed absorption 

Levothyroxine Reduced absorption; anionic exchange 

 resins reduce absorption 

Melphalan Reduced absorption 

Methotrexate Reduced absorption 

Mycophenolate Enhanced absorption 

Omeprazole Delayed absorption 

Oxytetracycline Reduced absorption when taken with dairy 

 products. 

Rifampin Delayed absorption 

Roxithromycin Reduced absorption 

Sulfadiazine Formation of crystalluria on consumption 

 with vitamin C or acidifying agents 

Tacrolimus Reduced absorption 

Tetracycline Reduced absorption, especially when taken 

 with antacids or dairy products 

Thyroxine Reduced absorption 

Typhoid vaccine (oral) Reduced absorption 

Zidovudine Enhanced absorption  
 

 



 

 

 

 

Food can also impact the effectiveness of a drug due to the way it is consumed. Generally, medicine is to be taken almost at 

the same time the food is eaten. This is because the medicine may upset the stomach, if the stomach is empty. Certain 

medications are recommended to be taken with food (Table 2). 
 

Table 2: Medications which should be taken WITH FOOD  
 

Drug Food interactions and effect 
  

Acetylsalicylic Acid Reduced side effects. 
  

Allopurinol Reduced side effects; reduced clearance of  

 active metabolite with protein-poor diet 
  

Amiodarone Enhances both the rate and extent of 

 absorption. 
  

Amoxycillin/clavulanic Reduced side effects 

acid  
  

Azathioprine Reduced side effects 
  

Baclofen Reduced side effects 
  

Bromocriptine Reduced side effects 
  

Carbamazepine Increased absorption 
  

Cefuroxime Increased absorption 
  

Chloroquine Reduced side effects 
  

Clofazimine Increased drug absorption 
  

Conjugated estrogens Reduced side effects 
  

Diclofenac Reduced peak concentration but not extent  

 of absorption; reduced side effects 
  

Doxycycline Reduced side effects; reduced absorption 

 with milk 
  

Ethinyl estradiol Reduced side effects 
  

Ferrous salts Take between meals, if gastrointestinal 

 upset occurs take with food 
  

Griseofulvin Increased rate or extent of absorption with  

 fats; reduced side effects 
   

 
 



 

 

 
 
 
 
 

 
  

   

Hydroxychloroquine Reduced bowel side effects;  

 masks the bitter taste of drug  
   

Hydrocortisone Slows rate of absorption; reduced peak levels;  

 reduced side effects  
   

Ibuprofen Reduced side effects  
   

Iron preparations See iron salts  
   

Levocetirizine May be taken with or without food  
   

Lithium Reduced side effects  
   

Mebendazole Increased absorption  
   

Methadone Reduced side effects  
   

Methylprednisolone Reduced side effects  
   

Metronidazole Reduced side effects  
   

Morphine Increased absorption  
   

Nelfinavir Greatly increases absorption and AUC  
   

Niacin Reduced absorption; decreases side effects  
   

Nitrofurantoin Increased absorption  
   

Pioglitazone Food slightly delays absorption rate but extent  

 of absorption is not affected  
   

Potassium salts Reduced side effects  
   

Prednisolone Reduced side effects  
   

Prednisone Reduced stomach irritation  
   

Procainamide Reduced side effects; increased absorption  

 with fat  
   

Propranolol Slows rate but increases extent of absorption  
   

Quinine Reduced side effects  
   

Ritonavir Increased absorption  
   

Salsalate Reduced stomach irritation  
   

Saquinavir Increased absorption  
   

Sodium chloride Reduced side effects  
   

Spironolactone Increased absorption; reduced side effects  
   

Sulfasalazine Reduced side effects  
   

Sodium valproate Reduced side effects  
    



 

 

 
 
 
 
 

 

 

Table 3: Selected herbal or food products resulting in  
adverse effects 

 

Herb/Food Drug Adverse Effects/Reported 

  Drug Interactions/Remark 
   

Licorice Digoxin Elevates serum digoxin 

 Spironolactone levels 4-fold, arrhythmias 

  Hypokalemia and muscle 

  weakness 
   

Foods high in vitamin Anticoagulants Such foods may reduce the 

K (broccoli, sprouts, (warfarin) effectiveness of 
turnip greens,  anticoagulants, increasing the 

spinach, cauliflower,  risk of clotting. Intake of 

legumes, mayonnaise,  such foods should be limited, 

soybean oils and fish  and the amount consumed 

  daily should remain 

  constant. 
   

Foods high in sodium Amlodipine Such foods decrease the 

(like licorice,  effectiveness of the drug 

processed meats,   

canned foods)   
   

Calcium or foods Tetracycline These foods can reduce the 

containing calcium  absorption of tetracycline, 

(milk and other dairy  which should be taken 1 h 

products)  before or 2 h after eating 
   

Foods high in MAO - inhibitors Severe headache and a 

tyramine, (includes (such as potentially fatal increase in 

cheese, yoghurt, sour phenelzine and BP (hypertensive 

cream, cured meats, tranylcypromine) crisis) can occur if people 

liver, dried fish,  taking MAO - inhibitors 

bananas, yeast  consume these foods. These 

extracts, raisins, soya  foods must be avoided. 
sauce, red wine,   

certain beers)   
    

 
 
 
 
 
 
 



 

 

Appendix 10a 

Hepatic Impairment 
 
Dosing considerations in hepatic impairment 
 
Hepatobiliary system plays an important role in the interactions between drugs and the body. Liver diseases can affect 

pharmacokinetics and pharmacodynamics of various drugs. However there has to be moderate to severe hepatic impairment to 

significantly alter the response to drugs as liver has a large reserve capacity. Hepatic impairment may alter response to drugs not 

only because of its role in metabolism of drugs but it also affects their absorption and distribution. Looking at the importance of 

liver in dealing with the drug, knowledge of a patient’s hepatic function is required for the safe prescribing of many drugs. Unlike 

renal disease, where estimation of renal function based on creatinine clearance can fairly help in knowing the drug elimination 

and, hence, dose adjustment, there is no endogenous marker for hepatic clearance that can be used as a guide for drug dosing. 

Hepatic impairment can lead to altered response to drugs due to all or some of the following reasons: 
 
 Metabolism of many drugs depend on adequate liver function. Generally, metabolism result in the loss of pharmacological 

activity and therefore, reduced metabolism in case of impaired liver function can lead to the accumulation of drug in the 

body to the toxic level at the normal dose. However, in some cases drugs are metabolised to the active form and in these 

drugs normal dose may not be able to achieve desired response. 
 

 For drugs with low bioavailability (high hepatic extraction), bioavailability increases and hepatic clearance decreases in 

cirrhotic patients. If such drug is to be administered orally to cirrhotic patients, their initial dose has to be reduced according 

to their hepatic extraction. For drugs with low bioavailability (low hepatic extraction), hepatic clearance may be affected due 

to impaired metabolism. For such drugs, only the maintenance dose has to be adjusted according to estimated decrease in 

their hepatic metabolism. 

 Portal hypertensive gastropathy and ulcers of upper gastrointestinal tract, frequently seen in cirrhotic patients, may alter the 

absorption of orally administered drugs. Absorption of drugs may be increased because of high intestinal permeability in 

patients with portal hypertension. Impaired gastrointestinal motility seen in cirrhotic patients can lead to delayed drug 

absorption. 

 Volume of distribution of hydrophilic drugs is increased due to presence of oedema and/or ascites. Hence, loading dose of 

these drugs may have to be increased if a rapid action is required. On the other hand, increase in volume of distribution is 

associated with an increase in the elimination half life of such drugs. 

 Impaired elimination of drugs, which are excreted in the bile, can lead to their accumulation in the body.  

 Impaired albumin production can lead to decreased protein binding and increased toxicity of highly plasma protein bound 

drugs. 

 High percentage of drugs may reach systemic circulation without passing through liver due to development of Porto 

systemic shunts in cirrhotic patients. 

 Cirrhotic patients can often have impaired renal function and in these cases dosage of the drugs have to be carefully 

adjusted. 

  
The use of certain drugs in patients with cirrhosis may increase the risk of hepatic decomposition. In patients with impaired liver 
function, dose related hepatotoxic reaction may occur at lower doses. Drugs that cause fluid retention (e.g., prednisolone, 
ibuprofen, dexamethasone, etc.) may exacerbate oedema and ascites in chronic liver disease. Sensitivity of brain to depressant 

action of some drugs (e.g., morphine and barbiturates) is markedly increased in cirrhotic patients and can precipitate hepatic 
encephalopathy at normal doses. As evident from above, there are complex interactions between the drugs and liver function. 
Absence of any endogenous marker for hepatic clearance makes it highly difficult to accurately adjust the dose of various drugs 
in hepatic  impairment.  Therefore, if  no  immediate pharmacological effect is needed, drug therapy should be started cautiously 
in these patients and titrated individually until desired effect is achieved or toxicity appears. Drugs with a narrow therapeutic 
range and low hepatic extraction (e.g., theophylline) are the most dangerous drugs. If such drugs are administered orally, both 
loading dose and maintenance doses have to be reduced by 50% of the normal dose, depending on the severity of hepatic 
impairment. The following table contains information to help prescribing common drugs in hepatic impairment. The table 

provided is not exhaustive and absence from this table does not imply safety of drug, it is, therefore, important to refer to the 
individual drug entries. 

 

 
 



 

 

Drug Status Comments 

Abacavir Avoid in severe Avoid in moderate 

 hepatic impairment hepatic impairment 

  unless essential 

Acetylsalicylic Avoid in severe Increased risk of 

acid hepatic impairment Gastrointestinal 

Allopurinol Reduce the dose 

bleeding 

 

Aluminium Avoid in severe Can precipitate hepatic 

hydroxide hepatic impairment encephalopathy by 

  causing constipation; 

  Antacids containing 
  high amount of sodium 

  to be avoided in patients  

Amidotrizoate Use with caution 

with fluid retention 

 

Amitriptyline Avoid in severe Increased sedation 

 hepatic impairment  
Amlodipine Reduce dose Half life of amlodipine 

  is prolonged 

Amoxicillin + Use with caution Monitor liver function, 

Clavulanic acid  cholestatic jaundice 
  reported either during 

  or shortly after therapy 

  (more common in males 
  and patients over 

  65 years), duration of 

  treatment should not 

  exceed 2 weeks 

 
 

Azat hioprine Reduce dose  

Azithromycin Avoid May cause jaundice 

Bupivacaine Avoid or reduce dose  
 in severe hepatic  

 impairment  
Carbamazepine void in severe Cautiously given in 

 moderate to severe mild hepatic 

 hepatic impairment impairment 

Ceftriaxone Reduce dose and  

 monitor plasma  

 concentration if there  

 is associated renal  

 impairment  
Chlorambucil Reduce dose and use  

 cautiously in hepatic  

 impairment  

Chloramphenicol Avoid if possible; Increased risk of bone 

 reduce dose and marrow depression 

 monitor plasma  

 concentration  

Chlorpheniramine Avoid May cause inappropriate 

  sedation 

Chlorpromazine Use with caution May precipitate  coma 

Clindamycin Reduce dose  
Clomiphene Avoid in severe  

 hepatic impairment  

Clomipramine Avoid in severe Increased sedation 

 hepatic impairment  
Cloxacillin Use with caution Cholestasis  jaundice 

  may occur up to several 

  weeks after treatment 

  has stopped; risk 
  increases with 

  increasing age and 



 

 

  if given for more than 

  2 weeks 

Codeine Avoid or reduce dose May precipitate coma; 

   Causes constipation 

Contraceptive, 
oral 

Avoid in case of  
active  Avoid if history of 

 liver disease 
cholestasis and 
pruritus 

  during pregnancy 
Cyclophosphami
de Reduce dose Monitor plasma level 
Cyclosporine Reduce dose and use Hepatotoxic 

 with caution  

Cytarabine Reduce dose  



 

 



 

 

 
 

 

Dacarbazine Avoid in severe 
Dose reduction in 
mild 

 Hepatic  impairment to moderate hepatic 
  impairment 
Daunorubicin Reduce dose Use with caution as 
  toxicity increases in 
 

Avoid in severe 
hepatic impairment 

Diazepam Can precipitate coma 

 hepatic impairment  

Didanosine Monitor for toxicity  

Doxorubicin 
Reduce dose 
according  

 to bilirubin  
 concentration  
Doxycycline Avoid or use with  
 caution  

Efavirenz Avoid in severe 
Dose reduction 
and/or 

 hepatic impairment 
use with caution in 
mild 

  to moderate hepatic 
  impairment 
Enalapril Use with caution Closely monitor liver 

  
function in patients 
with 

  hepatic impairment 

Ergometrine Avoid in severe  
 hepatic impairment  

Erythromycin Avoid in severe 
May cause 
idiosyncratic 

 hepatic   impairment hepatotoxicity 

Ethimylestrodiol Avoid 
See also 
controceptives 

  oral 

Etoposide Avoid in severe Increased risk of 
 hepatic impairment toxicity in case of 
  hepatic impairment 
Fluconazole Use with caution Hepato-toxicity 

5-Fluorouracil 
Use with caution; 
dose  

 reduction may be  
 required  

Fluoxetine Reduce dose or  

 
administer on 
alternate  

 days  
Fluphenazine Avoid in severe Hepato-toxic, can 
 hepatic impairment precipitate coma 
Furosemide Avoid or use with Hypokalaemia may 
 caution in severe precipitate coma (use 
 hepatic impairment potassium sparing 

  
diuretic to prevent 
this ); 

  Increased risk of 
  hypomagnesaemia in 
  alcoholic cirrhosis 



 

 

 



 

 

 
 
 
 

Glibenclamide 

 

Griseofulvin 

 
Haloperidol  
Heparin 

 
Hydralazine  
Hydrochlorothia

zide 
 
 
 
 

 

Ibuprofen 
 

 

Indinavir 
 
 
 

 

Isoniazid 

 

 
Avoid or reduce 

the dose 
 
Avoid in severe 

hepatic impairment  
Use with caution 

Reduce dose in 

severe liver 

disease Reduce 

dose  
Avoid in severe 

hepatic 

impairment 

 
 
 

 

Avoid in severe 

hepatic impairment 

 

Reduce dose to 600 

mg 8thly in mild to 

moderate hepatic 

impairment; not 

studied in severe 

hepatic impairment  
Use with caution 

 

 
Increased risk of  
hypoglycaemia; can 

produce jaundice 
 
 
Can precipitate coma 
 
 

 

Hypokalaemia may  
precipitate coma 
(use potassium sparing  
diuretic to prevent this);  
increased risk of 
hypomagnesaemia in 
alcoholic cirrhosis  
Increased risk of  
gastrointestinal bleeding  
and can also cause fluid  
retention 
 
 
 
 

 

Regularly monitor liver  
function and particularly  
frequently in first  
2 months 

Levonorgestrel Use with caution in  

 
active liver disease 
and  

 recurrent cholestasis  

 jaundice  
Lidocaine Avoid or reduce the  

 
dose in severe 
hepatic  

 impairment  

Magnesium 
Avoid in hepatic 
coma if  

hydroxide/sulphat
e risk of renal failure  
Medroxyproges - Avoid in active liver Avoid if history of 

terone disease 
pruritus and 
cholestasis 

Mefloquine 
Avoid for 
prophylaxis 

during pregnancy 
 

 
in severe liver 
disease  

6-Mercaptopurine May need dose  

 reduction   



 

 

 
Metformin Avoid Withdraw if tissue 
  hypoxia likely 

Methadone 
Avoid or reduce the 
dose 

May precipitate 
coma 

Methotrexate Avoid in severe 
Hepatotoxic; 
monitor 

  hepatic impairment 

Methyldopa Avoid in active liver 

liver functions 

 
 disease  

Metronidazole Reduce dose  
Metoclopramid
e 

Reduce total daily dose 
to  

 one third and give once  
 daily in case of severe  
 hepatic impairment  

Morphine 
Avoid or reduce the 
dose 

May precipitate 
coma 

Nevirapine Avoid in severe hepatic Use with caution in 
 impairment moderate hepatic 
  impairment 
Nitrofurantoin Use with caution Cholestatic jaundice 
  and chronic active 
  hepatitis reported 
Norethisterone Avoid in active liver Avoid if history of 

 disease 
pruritus and 
cholestasis 

  during pregnancy 
Ofloxacin Reduce dose in severe Hepatic dysfunction 
 hepatic impairment reported 

Paracetamol 
Avoid large doses- 
dose  

 related toxicity  

Phenobarbital Avoid in severe hepatic 
May precipitate 
coma 

 impairment  

Phenytoin Reduce dose to avoid  
 toxicity  

Prednisolone Use with caution 
Adverse effects 
more 

  common 

Procainamide 
Avoid or reduce the 
dose 

Procarbazine 
Avoid in severe 
hepatic 

 impairment 

Promethazine 
Avoid in severe 
hepatic 

 impairment 
Propyl 
thiouracil Reduce dose 

Pyrazinamide 
Avoid in severe 
hepatic 

 impairment 

Pyrimethamine Use with caution 

Ranitidine Reduce dose 

Ribavirin 
Avoid in severe 
hepatic 

 impairment 

Rifampicin 
Avoid or do not 
exceed 

 8 mg/kg daily 

 

 

May precipitate coma;  
Hepatotoxic 
 
Monitor hepatic  
function- idiosyncratic 
hepatotoxicity more 
common 
 
Increased risk of  
confusions 

 

Monitor liver function 



 

 

 

 

Saquinavir Avoid in severe  

 hepatic impairment;  
 Caution in moderate  
 hepatic impairment  

Simvastatin Avoid in active liver  

 
disease or 
unexplained  

 
persistent elevation 
in  

 serum transaminases  

Sodium Avoid in severe  
nitroprusside hepatic impairment  
Sulfamethoxazole Avoid in severe  
+ trimethoprim hepatic impairment  

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 

Thiopental 

Reduce dose in 

severe 

fluid retention 

 
 liver disease  
Valproic acid Avoid, if possible Hepatotoxicity and 
  hepatic failure may 
  occasionally occur 
  (usually in first 

Verapamil Reduce oral dose 
6 months) 

 

Vinblastine 
Reduction of dose 
may  

 require  

Vincristine 
Reduction of dose 
may  

 require  

Warfarin Avoid in severe 
Reduced production 
of 

 liver disease clotting factors in 
  hepatic impairment; 
  may increase risk of 

Zidovudine Reduction of dose as 
bleeding 

 
 accumulation may  
 occur   

 
 
 
 
 
 
 
 
 
 
 



 

 

Appendix 10b: Lactation 
 

 

Administration of some drugs (e.g., ergotamine) to nursing mothers may harm the infant, whereas administration of others 

(e.g., digoxin) has little effect. Some drugs inhibit lactation (e.g., estrogens).Toxicity to the infant can occur if the drug enters 

the milk in pharmacologically significant quantities. The concentration in milk of some drugs (e.g., iodides) may exceed 
that 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 (e.g., 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 lactation for the 

reasons given above; 
 

• which are not known to be harmful to the infant although they are present in milk in 

significant amounts. 
 
For many drugs; insufficient evidence is available to provide guidance and  it is a dvisable to administer only drugs essential 
to a mother during lactation. 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. 
 

Drug Comment  

Abacavir Lactation  recommended during  first 6 

 months if no safe alternative to breast milk 

Acetylsalicylic   

Acid Short course safe  in  usual dosage; 

 monitor infant; regular use of high doses 

 could impair platelet function and produce 

 Hypoprothrombinemia  in Infant  if 
 
 
 

neonatal vitamin K stores low; possible  
risk of Reye’s syndrome 

 
Acyclovir Significant amount in milk after systemic  

administration, but considered safe to use 
 

Alcohol Large amounts may affect infant and  
reduce milk consumption 
 

Aminophylline Present in milk-irritability in infant  
reported 

 
Amitriptyline Detectable in breast milk; continue  

lactation; adverse effects possible; monitor  
infant for drowsiness 

 
Amoxycillin Trace amounts in milk; safe in usual  

dosage; monitor infant 

 
 

Amoxycillin 

+ Clavulanic acid       Trace amounts in milk 
 

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

Artemether 
 

+ Lumefantrine Discontinue lactation during and for 1 



 

 

week after stopping treatment; present in  
milk in animal studies 

 
Asparaginase Lactation contraindicated 

 
Atenolol Significant amount in milk; safe in usual  

dosage; monitor infant 
 

Atropine Small amount present in milk; monitor  
infant 
 

Azathioprine Lactation contraindicated 
 

Beclomethasone 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  

 

 

Benzathine Trace amounts in milk; safe in usual 
benzylpenicillin

 dosage; monitor infant 
 

Benzyl penicillin Trace amounts in milk; safe in usual 

dosage; monitor infant 
 

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 Lactation contraindicated 

 
Carbamazepine Continue lactation; adverse effects  

possible (severe skin reaction  
reported in 1 infant); monitor infant for  
drowsiness; 

 
Ceftazidime Excreted in low concentrations; safe in  

usual dosage; monitor infant 
 

Ceftriaxone Excreted in low concentrations; safe in  
usual dosage; monitor infant 

 
Chlorambucil Lactation contraindicated 

 
Chloramphenicol Continue lactation; use alternative drug  

if possible; may cause bone-marrow  
toxicity in infant; concentration in milk  

usually  insufficient to cause ‘grey  
syndrome’ 

 
Chlormethine Lactation contraindicated 

 
Chloroquine For malaria prophylaxis, amount  

probably too small to be harmful;  
inadequate for reliable protection  
against malaria, ; avoid lactation when  
used for rheumatic disease 

 
Chlorpheniramine       Safe in usual dosage; monitor infant  
for drowsiness 
 

Chlorpromazine Continue lactation; adverse effects  
possible; monitor infant for drowsiness 



 

 

 

 

Ciprofloxacin Continue lactation; use alternative drug  
if possible; high concentrations in  
breast milk 

 
Cisplatin Lactation contraindicated 

 
Clindamycin Amount probably too small to be  

harmful but bloody diarrhoea reported  
in 1 infant 

 
Clomifene May inhibit lactation 

 
Clomipramine Small amount present in milk; continue  

lactation; adverse effects possible;  
monitor infant for drowsiness 

 
Clonazepam Continue lactation; adverse effects  

possible; monitor infant for  
drowsiness; 

 
Cloxacillin Trace amounts in milk; safe in usual  

dosage; monitor infant 
 

Colchicine Present in milk but no adverse effects  
reported; caution because of risk of  
cytotoxicity 

 
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  
(start 3 weeks after birth or later) 

 
Cyclophosphamide Lactation contraindicated during and  

for 36 h after stopping treatment 
 

Cyclosporine Present in milk-avoid  
Cytarabine - Lactation contraindicated  
Dacarbazine - Lactation contraindicated  
Dactinomycin - Lactation contraindicated 

 
Dapsone Although significant amount in milk  

risk to infant very small; continue  
lactation; monitor infant for jaundice  



 

 

 
 

Daunorubicin Lactation contraindicated  

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 lactation; adverse effects 

 possible; monitor infant for 

 drowsiness;    

Didanosine Lactation  recommended during first 

 6 months if no safe alternative to 

 breast milk    

Diloxanide Avoid    

Doxorubicin Lactation contraindicated  

Doxycycline Continue lactation; use alternative drug 

 if possible (absorption and therefore 

 discolouration of teeth in infant 

 probably usually prevented by 

 chelation with calcium in milk)  

Efavirenz Lactation recommended during first 6 

 months if no safe alternative to breast 

 milk    

Eflornithine Avoid    

Ephedrine Irritability and disturbed sleep reported 

Ergocalciferol Caution with high doses; may cause 

 hypercalcaemia in infant  

Ergotamine Use alternative drug; ergotism may 

 occur in infant; repeated doses may 

 inhibit lactation   

Erythromycin Only small amounts in milk; safe in 

 usual dosage; monitor infant  

Ethinylestradiol Use alternative method of contraception; 

 may  inhibit  lactation;  see  also 

 Contraceptives, Oral   

 

Etoposide Lactation contraindicated 
 

Fluconazole Present in milk; safe in usual dosage;  
monitor infant 

 
Flucytosine Avoid 

 
5-Fluorouracil Discontinue lactation 

 
Fluphenazine Amount excreted in milk probably too  

small to be harmful; continue lactation;  
adverse effects possible; monitor infant  
for drowsiness 



 

 

Glibenclamide Hypoglycaemia in infant 
 

Haloperidol Amount excreted in milk probably too  
small to be harmful; continue lactation;  
adverse effects possible; monitor infant  
for drowsiness 

 
Halothane Excreted in milk 

 
Hydralazine Present in milk but not known to be  

harmful; monitor infant 
 

Hydrochlorothiazide Use alternative drug; may inhibit  
lactation 

 
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 + Cilastatin                  Present in milk-avoid 
 

Indinavir Lactation recommended during first 6  
months if no safe alternative to breast  
milk 

 
Iodine Stop lactation; 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 

 1week old    

Lamivudine Present in milk; lactation 

 recommended during first 6 months if 

 no safe alternative to breast milk 

Levamisole Lactation contraindicated  

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)  

Lithium Present in milk and risk of toxicity in 

 infant; continue lactation; monitor 
infant carefully, particularly if risk of  
dehydration 

 
            Lopinavir + Ritonavir           Lactation recommended during first 6 



 

 

months if no safe alternative to breast  
milk 

 
Lumefantrine See Artemether + Lumefantrine 

 
                                   Medroxyprogesterone                Present in milk-no adverse effects  

reported (preferably start injectable  
contraceptive 6 weeks after birth or  
later) 

 
Mefloquine Present in milk but risk to infant  

minimal 6-Mercaptopurine Lactation  
contraindicated 

 
Metformin Present in milk but safe in usual doses;  

monitor infant  
Methotrexate Lactation contraindicated   

Metoclopramide Present in milk; adverse effects 

 possible; monitor infant for adverse 

 effects     

Metronidazole Significant amount in milk; continue 

 lactation; avoid large doses; use 

 alternative drug if possible   

Morphine Short courses safe in usual doses; 

 monitor infant    

Nalidixic acid Continue lactation; use alternative drug 

 if possible; one case of  haemolytic 

 anaemia reported    

Nelfinavir Lactation recommended during first 6 

 months if no safe alternative to breast 

 milk     

Neostigmine Amount probably too small to be 

 harmful; monitor infant   

Nevirapine Present in milk; lactation 

 recommended during first 6 months if 

 no safe alternative to breast milk 

Nifedipine Small amount in milk; continue 

 lactation; monitor infant   

Nitrofurantoin Only small amounts in milk but could 

 be enough to produce haemolysis in G- 

 6- PD-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)    

Ofloxacin Continue lactation; use alternative drug 

 if possible     
      

      



 

 

 

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

 
Pentamidine Avoid unless essential 

 

 
                                  Pentavalent antimony  Avoid 
 

compounds 
 

Phenobarbital Continue lactation; adverse effects  
possible; monitor infant for  
drowsiness; 

 
Phenoxy- Trace amounts in milk; safe in usual  
Methyl penicillin dosage; monitor infant 

 
Phenytoin Small amount present in milk; continue  

lactation; adverse effects possible;  
monitor infant for drowsiness; 

 
Potassium  iodide Stop lactation; danger of neonatal  

hypothyroidism or goitre; appears  
to be concentrated  in milk 

 
Povidone–iodine Avoid; iodine absorbed  from vaginal  

preparations is concentrated  in milk 
 

Praziquantel Avoid lactation during and  for 72 h  
after treatment; considered safe to  
continue lactation 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 Avoid; risk of haemolysis in G-6-PD-  

deficient infants 
 

Procainamide Present in milk; continue lactation;  
monitor infant 



 

 

 
Procarbazine Lactation contraindicated 

 
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  

Pyrimethamine Significant amount-avoid administration  
of other folate antagonists to infant  

Quinidine Significant amount but not known to  
be harmful  

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

Ritonavir See Lopinavir with Ritonavir 
 

Salbutamol Safe in usual dosage; monitor infant 
 

Saquinavir Lactation recommended during first 6  
months if no safe alternative to breast  
milk  

Senna Avoid; large doses may cause increased  
gastric motility and diarrhoea  

Silver sulfadiazine Continue lactation; monitor infant for  
jaundice-small risk of kernicterus in  
jaundiced  infants particularly with  
long- acting sulphonamides, and of  
haemolysis in G-6-PD-deficient infants  

Sodium valproate see Valproic acid 
 

Stavudine Lactation recommended during first 6  
months if no safe alternative to breast  
milk  

Sulfadiazine Continue lactation; monitor infant for  
jaundice-small risk of kernicterus in  
jaundiced  infants particularly with  
long- acting sulphonamides, and of  
haemolysis in G-6-PD-deficient infants  



 

 

 
 

Sulfadoxine + Pyrimethamine 
 

Continue lactation; monitor infant for  
jaundice-small risk of kernicterus in  
jaundiced infants and of haemolysis in  
G-6-PD-deficient infants (due to  
sulfadoxine) 

 
Sulfamethoxazole + Trimethoprim 

 
 Continue lactation; monitor infant for 

 jaundice-small risk of kernicterus in 

 jaundiced infants and of haemolysis in 

 G-6-PD-deficient infants (due to 

 sulfamethoxazole)  

Sulfasalazine Continue lactation; monitor infant for 

 jaundice-small amounts in milk (1 

 report of bloody diarrhoea and rashes); 

 theoretical risk of neonatal haemolysis 

 especially in G-6-PD-deficient 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 lactation; use alternative drug 

 if possible (absorption and therefore 

 discolouration of teeth  in infant 

 probably  usually prevented  by 

 chelation with calcium in milk) 

Theophylline Present  in  milk-irritability  in 

 infant reported; modified-release 

 preparations preferable 

Thiamine Severely thiamine-deficient mothers 

 should avoid lactation as toxic methyl- 

 glyoxal excreted in milk 

Trimethoprim Present in milk; safe in usual dosage; 

 monitor infant Valproic acid Small 

   

   
 

amount present in milk; continue  
lactation; adverse effects possible;  
monitor infant for drowsiness; (Sodium  
valproate) 

 
Vancomycin Present in milk-significant absorption  

following oral administration unlikely 
 

Vinblastine Lactation contraindicated 
 

Vincristine Lactation contraindicated 
 

Warfarin Risk of haemorrhage; increased by 



 

 

vitamin-K deficiency; warfarin appears  
safe 

 
Zidovudine Lactation recommended during first  

6 months if no safe alternative to breast  
milk  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 10c 

 

Pregnancy 
 
Drugs can have harmful effects on the fetus at any time during pregnancy. It is important to remember this when prescribing for a 

woman of childbearing age. However, irrational fear of using drugs during pregnancy can also result in harm. This includes 
untreated illness, impaired maternal compliance, suboptimal treatment and treatment failures. Major congenital malformations 

occur in 2–4% of all live births, 15% of all diagnosed pregnancies will result in fetal loss. During the first trimester, drugs 

may produce congenital malformations (teratogenesis), and the greater risk is from third to the eleventh week of pregnancy. 

During the second and third trimester, drugs may affect   the growth and functional development of the fetus or have toxic 

effects on fetal tissues. Drugs given shortly before term or during labor may have adverse effects on labor or on the neonate 

after delivery. Few drugs have been shown conclusively to be teratogenic in man but no drug is safe beyond all doubts in early 
pregnancy. Screening procedures are available where there is a known risk of certain defects. 
 

Prescribing in Pregnancy 
 
Since, approximately 50% of pregnancies are unplanned andrest 50% are planned, if possible, counselling of women before a 

planned pregnancy should be carried out including discussion of risks associated with specific therapeutic agents, traditional 
drugs (alternative medicines), over the counter drugs and substances of abuse such as opioids, smoking ,alcohol, etc. 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. Keeping  in view the prevalence of irrational polypharmacy, emphasis should be laid on promoting the use 

of well-known single component drugs to multicomponent drugs. Since, there does appear to be an association of very potent 
topical corticosteroids with low birth weight, even the dermatological drug products being used should be cautiously selected 

and used. The pronounced and progressive change in drug disposition that occurs during pregnancy is another major 
reason which calls for attention. Major physiological changes which influence drug disposition in mother and fetus are: 
 

S . N o. P hysi ologic chang es  
1 Plasm a albu min 

concentration of mother reduced  
2 In creas ed bo dy fat in m 

ot her  
3 In creas ed hep atic  

m etab olis m in m o th er  
4 In creas ed cardi ac o utpu 

t i n mo th er 

 

5 Pres ence o f pl acental b 

arrier 

 

6 Dru g m etab ol izing en 

zym es activity in fetal l iv er is v ery low 

 
E ffects  
Dru g p ro tein b in di ng  
alterati on 

 
Distrib ut io n o f d rug is  
effected  
Faster hep atic cl earan ce 

 
Increas ed ren al bloo d flow  
and glo meru lar filt ration 

and h en ce, i ncreas ed  
elim in ati on of dru g 

Selectiv ity o f d rug  
perm eatio n b ased o n its  
hy dro ph ob ici ty or mo lecu lar 
wei gh t o f d rug  
Slo w elim inatio n of d rug s  
by fetu s  

Though maternal medication carry the risk of increase in the incidence of abortion, stillbirths, fetal death, premature or 

delayed labor or create perinatal problems; but certain medications like folic acid are recommended for all pregnant women to 

reduce the rate of congenital anomalies specifically, the neural tube defect. The Food and Drug Administration has categorized 

the drug risks to the fetus that runs from: “Category A” (safest) to “Category X” (known danger—do not use!) 
 

Category A 
 
Controlled studies in women fail to demonstrate a risk to the fetus in the first trimester (and there is no evidence of a risk in 

later trimesters), and the possibility of fetal harm appears remote.  

Category B 
 
Either animal-reproduction studies have not demonstrated a fetal risk but there are no controlled studies in pregnant 
women, or animal- reproduction studies have shown an adverse effect (other than a decrease in fertility) that was not 

confirmed in controlled studies in women in the first trimester(and there is no evidence of a risk in later trimesters). 
 

Category C 



 

 

Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no 
controlled studies in women, or studies in women and animals are not available. Drugs should be given only if the 

potential benefit justifies the potential risk to the fetus. 
 

Category D 
 
There is positive evidence of human fetal risk, but the benefits from use in pregnant women may be acceptable despite the risk 

(e.g., if the drug is needed in a life-threatening situation or for a serious disease for which safer drugs cannot be used or are 
ineffective). 
 

Category X 
 
Studies in animals or human beings have demonstrated fetal abnormalities, or there is evidence of fetal risk based on human 

experience or both, and the risk of the use of the drug  in pregnant women clearly outweighs any possible benefit. The drug is 
contraindicated in women who are or may become pregnant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 10 d 

 

Renal Impairment 
 
Dosing considerations in renal impairment 
 
The number of patients with chronic kidney disease (CKD) and reduced renal function have been inexorably increasing. 

Reduced renal function may need adjustment in drug therapy as kidney plays a major role in the pharmacokinetics of a large 

number of drugs. 
• Renal insufficiency frequently alters drug distribution volume. Edema and ascites increase the apparent volume of 

distribution of highly water-soluble or protein-bound drugs. Usual doses of such drugs given to edematous patients 
result in inadequate, low plasma levels. 

• The alteration of plasma protein binding in patients with renal insufficiency is an important factor affecting both 
efficacy and toxicity. In patients with uremia the unbound  fraction of several acidic drugs is substantially increased 
which may lead to serious toxicity. 

• Although renal insufficiency is thought to affect primarily the renal elimination of drugs or metabolites, renal failure 
substantially affects drug biotransformation. Uremia slows the rate of reduction and hydrolysis reactions. 

• Many active or toxic metabolites are produced during drug metabolism. Many of these metabolites depend on the 
kidneys for their removal from the body. The accumulation of active metabolites can explain in part the high  
incidence of ADRs seen in renal failure. 

 
A few points should be kept in mind while prescribing; 

 
• Renal function declines with age so that by the age of 80 it is half that in healthy young subjects. 
• It is advisable to determine renal function not only before but also during the period of treatment and adjust the 

maintenance dose as necessary. 
• One should try to keep drug prescription to minimum. 
• Nephrotoxic drugs should, if possible, be avoided in all patients with renal disease because the nephrotoxicity is more 

likely to be serious. 
• One should stay alert for unexpected ADRs. 
 



 

 

The recommendations in the table below are meant only as a guide and do not imply efficacy or safety of a recommended 
dose in an individual patient. A loading dose equivalent to the usual dose in patients with normal renal function should be 
considered for drugs with a particularly long half-life. The table below gives the common drugs where in renal impairment 
dose adjustment is required. When the dose method (D) is suggested, the percentage of the dose for normal renal function 
is given and when the interval method (I) is suggested, the actual dose interval is provided. 
 

 
D r ug D ose GFR >50 G FR GFR <10 CAPD H D 

 M etho d (m l/m in) 10-50 (m l/m in)   

   (m l/m in)    

A cetaminophen I q 4 h q6 h q8 h D o se as D o se  

     GFR < as 

     10 G FR 

      < 10 

A cetazo la m id e I q 6 h q1 2 h A vo id N o data N o 

      d ata 

A cetylsalicyclic I Q 4 h Q 4-6 h A vo id A s A s 

A cid     no rm a l no rm a 

     G FR l G F R 

      do se 
      p ost 

      H D 

A cyc lo v ir D , I 5 m g /k g 5 m g /k g 2.5 m g/k g D o se as D o se  

  q 8 h q 12 -2 4 h q2 4 h GFR < as 

     10 G FR 

      < 10 

      do se 
      p ost 

      H D 

A llo p urino l D 75 % 5 0% 3 3% D o se as D o se  

     GFR < as 

     10 G FR 

      < 10 

A m ikac in D , I 60–90% 30–70% 20–30% 15–20 5 

  q 1 2 h q1 2– 18 h q2 4– 48 h m g/L/da m g/k g 

     y p ost 

      H D 

 
 

A miloride D 100% 50% Avoid NA NA 

A minophylline D 100% 200–400 200–300 Dose as Dose as 
   m g q12h m g q12h GFR < 10 GFR < 

      10 

A mphotericin B I q24h q24h q24 -36h Dose as Dose as 
     GFR < 10 GFR < 

      10 

A mpicillin I q6h q6– 12h q12 -24h Dose as Dose as 

     GFR < 10 GFR < 

      10 

C efazolin I q8h q12h q24– 48h 0 .5 g 0.5–1.0 
     q12h g post 

      HD 

C efixime D 100% 75% 50% 200 mg 200 mg 
     q24h q24h 
      dose 
      post 

      HD 

C efotaxime I 100% q8h 100% q8h 50% 1 g q24h Dose as 
    q8– 12h  GFR < 
      10 dose 
      post 

      HD 

C hloroquine D 100% 100% 50% Dose as Dose as 
     GFR < 10 GFR < 

      10 

C iprofloxacin D 100% 50-75% 50% 250 mg 250 mg 

     q8h q12h 

C isplatin D 100% 75% 50% Dose as Dose as 

     GFR < 10 GFR < 

      10 

C yclophospha- D 100% 75-100% 50-75% Dose as Dose as 
m ide     GFR < 10 G FR 

      < 10 

Dapsone  100% 100% 50% Dose as Dose as 

     GFR < 10 G FR 

      < 10 

Didanosine I 100% 50% 25% Dose as Dose as 
     GFR < 10 G FR 

      < 10 

Digoxin D, I 100% q24h 25–75% 10–25% Dose as Dose as 
   q36h q48h GFR < 10 G FR 

      < 10 

Enalapril D 100% 75-100% 50-75% Dose as Dose as 

     GFR < 10 G FR 

      < 10 

Erythro mycin D 100% 100% 50-75% Dose as Dose as 
     GFR < 10 G FR 

      < 10 

Ethambutol I q24h q24 -36h q48h Dose as Dose as 
     GFR < 10 G FR 



 

 

      < 10 
      dose 
      post 

      HD 

Etoposide D 100% 75% 50% Dose as Dose as 

     GFR < 10 G FR 

      < 10 

Fentanyl D 100% 75% 50% Dose as Dose as 
     GFR < 10 G FR 

      < 10 



 

 



 

 

 
 
 
 

Fluconazole D 100% 100% 50% Dose as Dose as 

     GFR GFR 

     < 10 < 10 dose 

      post HD 

Gentamicin D, I 60–90% 30–70% 20–30% 3–4 mg/L/ Dose as 

  q8–12h q12h q24–72h day GFR < 10 

      dose post 

      HD 

Isoniazid D 100% 100% 7 5% Dose as Dose as 

     GFR GFR 

     < 10 < 10 dose 

      post HD 

Lamivudine D, I 100% 50–150 25 mg Dose as Dose as 

   mg qd qd GFR GFR 

     < 10 < 10 dose 

      post HD 

Metformin D 50% Avoid Avoid Avoid Avoid 

Metoclopra- D 100% 75% 50% Dose as Dose as 

mide     GFR GFR < 10 

     < 10  

Penicillin G D 100% 75% 20-50% Dose as Dose as 

     GFR GFR 

     < 10 < 10 

Pyrazinamide D 100% As As As normal As normal 

   normal normal GFR GFR 

   GFR GFR   

Quinine I q8h q8-12h q24h Dose as Dose as 

     GFR < 10 GFR 

      < 10 dose 

      post HD 

Streptomycin I q24h q24–72h q72h 20–40 750 mg2–3/ 

     mg/L/ week 

     day  

Triamterene I q12h q12h Avoid Avoid Avoid 

Tubocurarine D 75% 50% Avoid Unknown Unknown 

Vancomycin D, I 500 mg 500 mg 500 mg Dose as Dose as 

  q6-12h q12-48h q48-96h GFR GFR 

     < 10 < 10 

Zidovudine D, I 100% q8h 100% 50% Dose as Dose as 

(AZT)   q8h q12h GFR GFR 

     < 10 < 10  
 
 
 
 
 
 
 
 
 
 



 

 

LIST OF DRUGS PROHIBITED FOR MANUFACTURE AND SALE THROUGH 

GAZETTE NOTIFICATIONS UNDER SECTION 26A OF DRUGS & COSMETICS ACT 

1940 BY THE MINISTRY OF HEALTH AND FAMILY WELFARE 

 

 

Sr. No. Drugs Name 

1. Amidopyrine. 

2. Fixed dose combinations of vitamins with anti-inflammatory agents and tranquilizers. 

3. Fixed dose combinations of Atropine in Analgesics and 

Antipyretics. 

4. Fixed dose combinations of Strychnine and Caffeine in tonics. 

5. Fixed dose combinations of Yohimbine and Strychnine with Testosterone and 

Vitamins. 

6. Fixed dose combinations of Iron with Strychnine, Arsenic and Yohimbine. 

7. Fixed dose combinations of Sodium Bromide/chloral hydrate with other drugs. 

8. Phenacetin. 

9. Fixed dose combinations of antihistaminic with anti- 

diarrhoeals. 

10. Fixed dose combinations of Penicillin with Sulphonamides. 

11. Fixed dose combinations of Vitamins with Analgesics. 

12. Fixed dose combinations of any other Tetracycline with Vitamin 

C. 



 

 

13. Fixed dose combinations of Hydroxyquinoline group of drugs with any other drug 

except for preparations meant for external use. 

14. Fixed dose combinations of Corticosteroids with any other drug for internal use except 

for preparations meant for meter dose inhalers and dry powder inhalers. 

15. Fixed dose combinations of Chloramphenicol with any other drug for internal use. 

16. Fixed dose combinations of crude Ergot preparations except those containing 

Ergotamine, Caffeine, analgesics, antihistamines for the treatment of migraine, 

headaches. 

17. Fixed dose combinations of Vitamins with Anti TB drugs 

except combination of Isoniazid with Pyridoxine Hydrochloride (Vitamin B6). 

18. Penicillin skin/eye Ointment. 

19. Tetracycline Liquid Oral preparations. 

20. Nialamide. 

21. Practolol. 

22. Methapyrilene, its salts. 

23. Methaqualone. 

24. Oxytetracycline Liquid Oral preparations. 

25. Demeclocycline Liquid Oral preparations. 

26. Combination of anabolic Steroids with other drugs. 

27. Fixed dose combination of Oestrogen and Progestin (other than oral contraceptive) 

containing per tablet Estrogen content of more than 50 mcg (equivalent to 

EthinylEstradiol) and content of more than 3 mg(equivalent to Norethisterone 

Acetate) and all fixed dose combination injectable preparations containing synthetic 

Oestrogen andProgesterone. 



 

 

28. Fixed dose combination of Sedatives/ hypnotics/anxiolytics with analgesics-

antipyretics. 

29. Fixed dose combination of Rifanpicin, isoniazid and Pyrazinamide, except those 

which Provide daily adult dose given below: 

 

Drugs Minimum Maximum Rifampicin  

450 mg  600 mg 

Isoniazid 300 mg 400 mg 

Pyrazinamide1000mg 1500 mg 

30. Fixed dose combination of Histamine H-2 receptor antagonists with antacids except 

for those combinations approved by Drugs Controller, India. 

31. The patent and proprietary medicines of fixed dose combinations of essential oils with 

alcohol having percentage higher than 20% proof except preparations given in the 

Indian Pharmacopoeia. 

32. All Pharmaceutical preparations containing Chloroform exceeding

 0.5% w/w or v/v whichever is appropriate. 

33. Fixed dose combination of Ethambutol with INH other than the following: 

INH Ethambutol 200 mg. 600 mg. 300 mg. 800 mg. 

34. Fixed dose combination containing more than one 

antihistamine. 

35. Fixed dose combination of any anthelmintic with 

cathartic/purgative except for piperazine/Santonim. 

36. Fixed dose combination of Salbutamol or any other bronchodilator with centrally 

acting anti-tussive and/or antihistamine. 

37. Fixed dose combination of laxatives and/or anti-spasmodic drugs in enzyme 

preparations. 

38. Fixed dose combination of Metoclopramide with systemically absorbed drugs except 

fixed dose combination of metoclopramide with aspirin/paracetamol 

39. Fixed dose combination of centrally acting, antitussive with antihistamine,

 having high atropine like activity in 

expectorants. 

40. Preparations claiming to combat cough associated with asthma containing centrally 

acting antitussive and/ or an antihistamine. 



 

 

41. Liquid oral tonic preparations containing glycerophosphates and/or other phosphates 

and / or central nervous system stimulant and such preparations containing alcohol 

more 

than 20% proof. 

42. Fixed dose combination containing Pectin and/or Kaolin with any drug which is 

systemically absorbed from GI tract except for combinations of Pectin and/or Kaolin 

with drugs not 

systemically absorbed. 

43. Chloral Hydrate as a drug. 

44. Dovers Powder I.P. 

45. Dover’s Powder Tablets I.P. 

46. Antidiarrhoeal formulations containing Kaolin or Pectin or Attapulgite or Activated 

Charcoal. 

47. Antidiarrhoeal formulations containing 

PhthalylSulphathiazole or Sulphaguanidine or SuccinylSulphathiazole. 

48. Antidiarrhoeal formulations containing Neomycin or Streptomycin or 

Dihydrostreptomycin including their respective salts or esters. 

49. Liquid Oral antidiarrhoeals or any other dosage form for pediatric use containing 

DiphenoxylateLorloperamide or Atropine or Belladona including their salts or esters 

or 

metabolitesHyoscyamine or their extracts or their alkaloids. 

50. Liquid Oral antidiarrhoeals or any other dosage form for pediatric use containing 

halogenated hydroxyquinolines. 

51. Fixed dose combination of antidiarrhoeals with electrolytes. 



 

 

52. Patent and Proprietary Oral Rehydration Salts other than those conforming to the 

following parameters: 

(a) Patent and Proprietary oral rehydration salts on reconstitution to one litre shall 

contain: 

Sodium – 50 to 90 milliosmoles 

Total osmolarity – 240-290 milliosmoles Dextrose: Sodium molar ratio – 

Not less than 1:1 and not more than 3:1 

(b) Patent and proprietary cereal based oral rehydration salts on reconstitution to 

one litre shall contain: 

Sodium – 50 to 90 milliosmoles 

Total osmolarity – Not more than 290 milliosmoles 

Precooked rice – equivalent to not less than 50gms and not more than 80gms 

as total replacement of dextrose 



 

 



 

 



 

 

 (c) Patent and proprietary oral rehydration salts (ORS) may contain amino acids in 

addition to oral rehydration salts conforming to the parameters specified above and 

labelled with the indication for “Adult Chloretic Diarrhea Only” 

(d) Patent and proprietary oral rehydration salts (ORS) shall 

not contain mono or polysaccharides or saccharin sweetening agent. 

53. Fixed dose combination of Oxyphenbutazone or 

Phenylbutazone with any other drug. 

54. Fixed dose combination of Analgin with any other drug. 

55. Fixed dose combination of dextropropoxyphene with any other 

drug other than anti-spasmodics and/or non-steriodal anti- inflammatory drugs 

(NSAIDS). 

56. Fixed dose combination of a drug, standards of which are 

prescribed in the Second Schedule to the said Act with an Ayurvedic, Siddha or 

Unani drug. 

57. Mepacrine Hydrochloride (Quinacrine and its salts) in any dosage form for use for 

female sterilization or contraception. 

58. Fenfluramine 

59. Dexfenfluramine. 

60. Fixed dose combination of Diazepam and Diphenhydramine Hydrochloride . 

61. Cosmetics  Licensed as toothpaste/tooth powder containing tobacco. 

62. Parenteal Preparations fixed combination of streptomycin with Pencillin 

63. Fixed dose combination of Vitamin B1Vitamin B6 and Vitamin B12 for human use 

64. Fixed dose combination of haemoglobin in any form (natural or synthetic). 

65. Fixed dose combination of Pancreatin or Pancrelipase containing 

amylase, protease and lipase with any other 

enzyme. 

66. Fixed dose combination of Nitrofurantoin and trimethoprim. 



 

 

67. Fixed dose combination of Phenobarbitone with any anti- asthmatic drugs. 

68. Fixed  dose  combination  of  Phenobarbitone with Hyoscin and/or 

Hyoscyamine 

69. Fixed dose combination of Phenobarbitone with Ergotamine and/or Belladona 

70. Fixed dose combination of Haloperidol with any anti- 

cholinergic agent including Propantheline Bromide. 

71. Fixed dose combination of Nalidixic Acid with any anti- amoebic including 

Metronidazole. 

72. Fixed dose combination of Loperamide Hydrochloride with Furazolidone 

73. Fixed dose combination of Cyproheptadine with Lysine or Peptone. 

74. Astemizole 

75. Terfinadine 

76. Phenformin 

77. Rofecoxib and its formulations 

78. Valdecoxib and its formulations 

79. Diclofenac and its formulations (for animal use) 

80. Rimonabant. 

81. Rosiglitazone 

82. Nimesulide formulations for human use in children below 12 years of age. 

83. Cisapride and its formulations for human use. 

84. 

* 

Phenypropanolamine and its formulations for human use.* 



 

 

85. Human Placental Extract and its formulations for human use except its 

1. Topical application for wound healing, and 

2. Injection for pelvic inflammatory disease. 

86. Sibutramine and its formulations for human use. 

87. R-Sibutramine and its formulations for human use. 

88. “Gatifloxacin formulation for systemic use in human by any route including oral 

and injectable”. 

89. Tegaserod and its formulations 

90. Letrozole for induction of ovulation in anovulatory infertility. 

91. Serodiagnostic test kits for diagnosis of tuberculosis 

92. 

** 

Dextropropoxyphene and formulations containing 

Dextropropoxyphene for human use ** 

93. Fixed dose combination of Flupenthixol + Melitracen for human use 

94. Analgin and all formulations containing analgin for 

human use 

95. Pioglitazone and all formulations containing Pioglitazone for 

human use 



 

 

  

96. 

*** 

Aceclofenac + Paracetamol + Rabeprazole *** 

97. Nimesulide + Diclofenac 

98. Nimesulide + Cetirizine +Caffeine 

99. Nimesulide +Tizanidine 

100. Paracetamol + cetrizine + caffeine 

101. Diclofenac + Tramadol + Chlorzoxazone 

102. Dicyclomine +Paracetamol +Domperidone 

103. Nimesulide +Paracetamol dispesible tablets 

104. Paracetamol + Phenylephrine + Caffeine 

105. Diclofenac +Tramadol +Paracetamol 

106. Diclofenac + paracetamol + chlorzoxazone + famotidine 

107. Naproxen+Paracetamol 

108. Nimesulide + serratiopeptidase 

109. Paracetamol +Diclofenac +Famotidine 

110. Nimesulide + Pitofenone + Fenpiverinium + benzyl alcohol 



 

 

111. Omeprazole + Paracetamol + Diclofenac 

112. Nimesulide + Paracetamol injection 

113. Tamsulosin + diclofenac 

114. Paracetamol +Phenylephirine +Chlorpheniramine 

+Dextromethorphan +Caffeine 

115. Diclofenac +Zinc Carnosine 

116. Diclofenac + paracetamol+ chlorpheniramine maleate + 

magnesium trisillicate 

117. Paracetamol + pseudoephedrine + cetrizine 

118. Phenylbutazone+Sodium Salicylate 

119. Lornoxicam+Paracetamol+Trypsin 

120. Paracetamol +Mefenamic Acid +Ranitidine +Dicyclomine 

121. Nimesulide + Dicyclomine 

122. Heparin +Diclofenac 

123. Glucosamine +Methyl SulfonylMethane+Vitamin D3 + 

Manganese + Boron+ Copper +Zinc 

124. Paracetamol +Tapentadol 

125. Tranexamic Acid + Proanthocyanidin 

126. BenzoxoniumChloride+Lidocaine 

127. Lornoxicam +Paracetamol +Tramadol 

128. Lornoxicam +Paracetamol +Serratiopeptidase 



 

 

129. Diclofenac +Paracetamol +Magnesium trisilicate 

130. Paracetamol +Domperidone +Caffeine 

131. Ammonium Chloride +Sodium Citrate +Chlorpheniramine Maleate 

+Menthol 

132. Paracetamol +Prochlorperazine Maleate 

133. Combikit of 3 tablets of Serratiopeptidase (enteric coated 20000  units) +  

Diclofenac  Potassium & 2 tablets of 

Doxycycline 

134. Nimesulide +Paracetamol suspension 

135. Aceclofenac +Paracetamol +Famotidine 

136. Aceclofenac + Zinc Carnosine 

137. Paracetamol + disodium Hydrogen Citrate + Caffeine 

138. Paracetamol + DL Methionine 

139. Disodium Hydrogen citrate +Paracetamol 

140. Paracetamol + Caffeine + Codeine Phosphate 

141. Aceclofenac (SR) + Paracetamol 

142. Diclofenac + Paracetamol injection 

143. Azithromycin+Cefixime 

144. Amoxicillin +Dicloxacillin 

145. Amoxicillin 250 mg+PotassiumClavulanate Diluted 62.5 mg 

146. Azithromycin + Levofloxacin 



 

 

147. Cefixime +Linezolid 

148. Amoxicillin +Cefixime +Potassium Clavulanic Acid 

149. Ofloxacin +Nitazoxanide 

150. CefpodoximeProxetil +Levofloxacin 

151. Combikit of Azithromycin dihydrate, secnidazole and 

fluconazole 

152. Levofloxacin +Ornidazole +Alpha Tocopherol Acetate 

153. Nimorazole+Ofloxacin 

154. Azithromycin + ofloxacin 

155. Amoxycillin + tinidazole 

156. Doxycycline +Serratiopeptidase 

157. Cefixime +levofloxacin 

158. Ofloxacin +Metronidazole +Zinc Acetate 

159. Diphenoxylate +Atropine +Furazolidone 

160. Combikit of Fluconazole Tablet, Azithromycin Tablet and Ornidazole Tablets 

161. Ciprofloxacin +Phenazopyridine 

162. Amoxycillin +Dicloxacillin +Serratiopeptidase 

163. Azithromycin +Cefpodoxime 

164. Lignocaine+Clotrimazole+Ofloxacin+Beclomethasone 



 

 

165. Cefuroxime + Linezolid 

166. Ofloxacin +Ornidazole +Zinc bisglycinate 

167. Metronidazole +Norfloxacin 

168. Amoxicillin+Bromhexine 

169. Ciprofloxacin +Fluticasone +Clotrimazole +Neomycin 

170. Metronidazole +Tetracycline 

171. Cephalexin + Neomycin +Prednisolone 

172. Azithromycin + Ambroxol 

173. Cilnidipine + metroprolol succinate + metroprolol tartrate 

174. L-Arginine +Sildenafil 

175. Atorvastatin + vitamin D3 + folic acid + vitamin B12 + pyridoxine 

176. Metformin+Atorvastatin 

177. Clindamycin+Telmisartan 

178. Olmesartan+Hydrochlorothiazide +Chlorthalidone 

179. L-5-Methylterahydrofolate calcium + Escitalopram 

180. Pholcodine +Promethazine 

181. Paracetamol +Promethazine 

182. Betahistine +Ginkgo BilobaExtract+Vinpocetine+Piracetam 



 

 

183. Cetirizine Dihydrochloride +Diethyl Carbamazine 

184. Doxylamine +Pyridoxine +MefenamicAcid+Paracetamol 

185. Drotaverine + Clidinium + Chlordiazepoxide 

186. Imipramine + Diazepam 

187. Flupentixol +Escitalopram 

188. Paracetamol + Prochloperazine 

189. Gabapentin +Mecobalamin +Pyridoxine +Thiamine 

190. Imipramine +Chlordiazepoxide +Trifluoperazine 

+Trihexyphenidyl 

191. Chlorpromazine +Trihexyphenidyl 

192. Ursodeoxycholic Acid + Silymarin 

193. Metformin 1000/1000/500/500mg +Pioglitazone 

7.5/7.5/7.5/7.5mg + Glimepiride 1/2/1/2mg 

194. Gliclazide 80 mg + metformin 325 mg 

195. Voglibose+ Metformin + Chromium Picolinate 

196. Pioglitazone 7.5/7.5mg+Metformin 500/1000mg 

197. Glimepiride 1mg/2mg/3mg+Pioglitazone 

15mg/15mg/15mg+Metformin 1000mg/1000mg/1000mg 

198. glimepiride 1mg/2mg+ pioglitazone 15mg/15mg + metformin 850mg/850mg 

199. Metformin 850mg+Pioglitazone 7.5 mg+Glimepiride 2mg 

200. Metformin 850mg+Pioglitazone 7.5 mg+Glimepiride 1mg 



 

 

201. Metformin 500mg/500mg+Gliclazide SR 

30mg/60mg+Pioglitazone 7.5mg/7.5mg 

202. Voglibose+Pioglitazone+Metformin 

203. Metformin +bromocriptine 

204. Metformin +Glimepiride +Methylcobalamin 

205. Pioglitazone 30 mg+Metformin 500mg 

206. Glimepiride +Pioglitazone +Metformin 

207. Glipizide 2.5mg+Metformin 400mg 

208. Pioglitazone 15mg+Metformin 850 mg 

209. Metformin ER+GliclazideMR+Voglibose 

210. Chromium Polynicotinate+Metformin Hydrochloride 

211. Metformin Hydrochlopride +Gliclazide +Piogllitazone 

+Chromium Polynicotinate 

212. Metformin +Gliclazide +Chromium Polynicotinate 

213. Glibenclamide + Metformin (SR)+ Pioglitazone 

214. Metformin (sustainded release) 500mg+Pioglitazone 15 

mg+Glimepride 3mg 

215. Metformin (SR) 500mg+Pioglitazone 5mg 

216. Chloramphenicol +Beclomethasone +Clomitrimazole 

+Lignocaine 

217. Clotrimazole + Ofloxaxin + Lignocaine + glycerine and propylene 

glycol 

218. Chloramphennicol+Lignocain+Betamethasone+Clotrimazole+ 

Ofloxacin+Antipyrine 



 

 

219. Ofloxacin +Clotrimazole +Betamethasone +Lignocaine 

220. Gentamicin Sulphate +Clotrimazole +Betamethasone 

+Lignocaine 

221. Clotrimazole +Beclomethasone +Ofloxacin +Lignocaine 

222. Becloemthasone +Clotrimazole+Chloramphenicol+Gentamycin 

+Lignocaine Ear drops 

223. Flunarizine + Paracetamole+ Domperidone 

224. Rabeprazole +Zinc carnosine 

225. Magaldrate + famotidine + simethicone 

226. Cyproheptadine + thiamine 

227. Magaldrate +Ranitidine +Pancreatin +Domperidone 

228. Ranitidine +Magaldrate +simethicone 

229. Magaldrate + papain+ fungul diastase + simethicone 

230. Rabeprazole + zinc + domperidone 

231. Famotidine + oxytacaine + Magaldrate 

232. Ranitidine+Domperidone+Semithicone 

233. AlginicAcid+SodiumBicarbonate+Dried Aluminium 

Hydroxide+Magnesium Hydroxide 

234. Clidinium +Paracetamol +Dicyclomine +Activated 

Dimethicone 

235. Furazolidone +Metronidazole +Loperamide 

236. Rabeprazole +Diclofenac +Paracetamol 



 

 

237. Ranitidine +Magaldrate 

238. Norfloxacin+ Metronidazole + zinc Acetate 

239. Zinc Carnosine+Oxetacaine 

240. Oxetacaine +Magaldrate +Famotidine 

241. Pantoprazole (as Enteric Coated Tablet)+Zinc Carnosine (as Film Coated Tablets) 

242. Zinc Carnosine+MagnesiumHydroxide +Dried Aluminium Hydroxide 

+Simethicone 

243. Zinc Carnosine+Sucralfate 

244. Mebeverine Hydrochloride & Inner HPMC capsule (Streptococcus Faecalis 

+Clostridium butyricum +Bacillus mesentricus+Lactic Acid Bacillus) 

245. Clindamycin +Clotrimazole +Lactic Acid Bacillus 

246. Sildenafil +EstradiolValerate 

247. Clomifene Citrate +Ubidecarenone +Zinc +Folic Acid 

+Methylcobalamin +Pyridoxine +Lycopene 

+Selenium+LevocarnitineTartrate+L-Arginine 

248. Thyroxine + Pyridoxine + Folic Acid 

249. Gentamycin+Dexamethasone+Chloramphenicol+Tobramycin+ Ofloxacin 

250. Dextromethorphan + Levocetirizine +Phenylephrine +Zinc 

251. Nimesulide +Loratadine +Phenylephrine +Ambroxol 

252. Bromhexine +Phenylephrine +Chlorepheniramine Maleate 

253. Dextromethorphan + bromhexine +Guaiphenesin 

254. Paracetamol + Loratadine + phenylephrine + 

Dextromethorphan + caffeine 



 

 

255. Nimesulide + Phenylephrine + Ceffeine+ levocetirizine 

256. Azithromycin + acebrophyline 

257. Diphenhydramine +Terpine +Ammonium Chloride +Sodium Chloride 

+Menthol 

258. Nimesulide+Paracetamol+Cetrizine +Phenylephrine 

259. Paracetamol+ loratadine + dextromethophan + 

pseudoepheridine + caffeine 

260. Chlorpheniramine maleate+ dextromethophan+ 

dextromethophan + guaiphenesin + ammonium chloride + menthol 

261. ChlorpheniramineMaleate+AmmoniumChloride+Sodium Citrate 

262. Cetirizine +Phenylephrine +Paracetamol +Zinc Gluconate 

263. Ambroxol +Guaiphenesin +Ammonium Chloride 

+Phenylephrine +Chlorpheniramine Maleate +Menthol 

264. dextromethophen + bromhexine + chlorpheniramine maleate 

+ guaiphenesin 

265. Levocetirizine + ambroxol + phenylephrine +guaiphenesin 

266. Dextromethorphan + chlorpheniramine + 

chlorpheniraminemaleate 

267. Cetirizine + ambroxol + Guaiphenesin + ammonium chloride+ phenylephrine+ 

menthol 

268. Chlorpheniramine + phenylephrine + caffiene 

269. Dextromethorphan + triprolidine + phenylephrine 

270. Terpinhydrate+ dextromethorphan + menthol 

271. Dextromethorphan + phenylephrine + zinc gluconate+ menthol 

272. Chlorpheniramine  +  codeine + sodium citarte + menthol syrup 



 

 

273. Enrofloxacin + bromhexin 

274. Bromhexine +Dextromethorphan +Phenylephrine +Menthol 

275. Levofloxacin +Bromhexine 

276. Levocetirizine +Ranitidine 

277. Levocetirizine +Phenylephrine +Ambroxol +Guaiphenesin 

+Paracetamol 

278. Cetirizine + dextromethorphan + phenylephrine + zinc gluconate 

+ paracetamol+ menthol 

279. Paracetamol+ pseudoephedrine + dextromethorphan + cetirizine 

280. Diphenhydamine + guaiphenesin + ammonium chloride + bromhexine 

281. Chlorpheniramine +Dextromethorphan +Phenylephrine 

+Paracetamol 

282. Dextromethorphen +Promethazine 

283. Diethylcabamazine +Cetrizine +Guaiphenesin 

284. Pseudoephedrine+Dextromethorphan +Cetirizine 

285. Chlorpheniramine +Phenylephrine +Dextromethophan 

+Menthol 

286. Ambroxol + Terbutaline + Dextromethorphan 

287. Dextromethorphan +Chlorpheniramine +Guaiphenesin 

288. Terbutaline +Bromhexine +Guaiphenesin+Dextromethorphan 

289. Dextromethorphan +Tripolidine +Phenylephirine 

290. Paracetamol +Dextromethorphan +Chlorpheniramine 



 

 

291. Pholcodine+Phenylephrine +Promethazine 

292. Codeine + levocetirizine + menthol 

293. Dextromethorphan + ambroxol + guaifenesin + phenylephrine 

+ chlorpheniramine 

294. Cetirizine +Phenylephrine + Dextromethorphan + Menthol 

295. Roxithromycin + Serratiopeptidase 

296. Paracetamol +Phenylephrine +Triprolidine 

297. Acetaminophen+Loratadine+ambroxol +Phenylephrine 

298. Cetirizine +Acetaminophen+Dextromethorphan 

+Phenyephrine +Zinc gluconate 

299. Diphenhydramine +Guaifenesin +Bromhexine +Ammonium Chloride 

+Menthol 

300. Chlopheniramine Maleate +Codeine syrup 

301. Cetirizine +Dextromethorphan +Zinc Gluconate +Menthol 

302. Paracetamol +Phenylephrine +Desloratadine+Zinc Gluconate 

+Ambroxol 

303. Levocetirizine + montelukast + acebrophylline 

304. Dextromethorphan + phenylephrine + ammonium chloride + menthol 

305. Dextromethorphan +bromhexine +Guaiphenesin+menthol 

306. Acrivastine+ Paracetamol + Caffeine + Phenylephrine 

307. Naphazoline +carboxy Methyl cellulose +Menthol +Camphor 

+Phenylephrine 

308. Dextromethorphan +Cetirizine 



 

 

309. Nimesulide + paracetamol + levocetirizine + phenylephrine + caffeine 

310. Terbutaline +Ambroxol +Guaiphenesin+Zinc+Menthol 

311. Codeine +Chlorpheniramine +Alcohol syrup 

312. Dextromethorphan +Phenylephrine +Guaifenesin+Triprolidine 

313. AmmomiumChloride+Bromhexine +Dextromethorphan 

314. Diethylcarbamazine +Cetirizine +Ambroxol 

315. Ethylmorphine + Noscapine + Chlorpheniramine Maleate 

316. Cetirizine +Dextromethorphan +Ambroxol 

317. Bromhexine +Dextromethorphan +Ammonium Chloride 

+Menthol 

318. Ambroxol + Guaifenesin + Phenylephrine + 

Chlorpheniramine 

319. Paracetamol +Phenylephrine +Chlorpheniramine +Zinc Gluconate 

320. Dextromethorphan +Phenylephrine +Cetirizine 

+Paracetamol +Caffeine 

321. Dextromethophan +Chlorpheniramine +Guaifenesin 

+Ammonium Chloride 

322. Levocetirizine +Dextromethorphan +Zinc 

323. Paracetamol +Phenylephrine +Levocetirizine +Caffeine 

324. Chlorpheniramine +Ammonium Chloride +Sodium Chloride 

325. Paracetamol +Dextromethorphan +Bromhexine 

+Phenylephrine +Diphenhydramine 

326. Salbutamol +Bromhexine +Guaiphenesin +Menthol 



 

 

327. Chlorpheniramine +Ammonium Chloride +Noscapine 

+Sodium Citrate 

328. Cetirizine +Dextromethorphan +Bromhexine +Guaifenesin 

329. Diethyl Carbamazine +Chlorpheniramine +Guaifenesin 

330. Ketotifen +Cetirizine 

331. Terbutaline +Bromhexine +Etofylline 

332. Ketotifen +Theophylline 

333. Ambroxol +Salbutamol +Theophylline 

334. Cetirizine +Nimesulide +Phenylephrine 

335. Chloropheniramine +Phenylephrine+Paracetamol+Zinc Gluconate 

336. Acetaminophen+Guaifenesin+Dextromethorphan+Chlorphenir amine 

337. Cetirizine +Dextromethorphan +Phenylephrine +Tulsi 

338. Cetirizine +Phenylephrine +Paracetamol+Ambroxol +Caffeine 

339. Guaifenesin+Dextromethorphan 

340. Levocetirizine +Paracetamol +Phenylephirine +Caffeine 

341. Caffeine +Paracetamol +Phenylephrine + Chlorpheniramine 

342. Ketotifen +Levocetrizine 

343. Paracetamol +Levocetirizine +Phenylephirine +Zinc Gluconate 

344. Paracetamol +Phenylephrine +Triprolidine +Caffeine 



 

 

345. Caffeine +Paracetamol +Phenylephrine +Cetirizine 

346. Dextromethorphan +Phenylephirine +Guaifenesin 

347. Ambroxol + Levocetirizine + Phenylephrine + Guaiphenesin 

+ Menthol 

348. Pseudoephedrine +Cetirizine 

349. Dextromethorphan +Chlorpheniramine +Ammonium Chloride 

+Menthol 

350. Paracetamol +Caffeine +Phenylephrine +Chlorpheniramine 

351. Salbutamol +Aminophylline +Guaifenesin 

352. Salbutamol +Thoephylline +Bromhexine 

353. Chlorpheniramine +Dextromethorphan +Guaifenesin 

+Phenylephrine 

354. Caffeine + Paracetamol+ Chlorpheniramine 

355. Ammonium Chloride+Dextromethophan+Cetirizine +Menthol 

356. Dextromethorphan +Paracetamol+Cetirizine +Phenylephrine 

357. Chlorpheniramine +Terpin +Antimony Potassium 

Tartrate+Ammoniumchloride+SodiumCitrate+Menthol 

358. TerbutalineSulphate+Etofylline+Ambroxol 

359. Paracetamol +Codeine +Chlorpheniramine 

360. Paracetamol +Pseudoephedrine +Cetirizine +Caffeine 

361. Chlorpheniramine +Ammonium Chloride +Menthol 

362. N-Acetyl Cysteine + Ambroxol + Phenylephrine + 

Levocetirizine 



 

 

363. Dextromethorphan +Phenylephrine +Tripolidine +Menthol 

364. Salbutamol +Cetirizine +Ambroxol 

365. Dextromethorphan +Phenylephrine +Bromhexine 

+Guaifenesin+ Chlorpheniramine 

366. Nimesulide +Cetirizine +Phenylephrine 

367. Naphazoline +Chlorpheniramine +Zinc Sulphate +Boric Acid Ip+Sodium chloride 

+chlorobutol 

368. Paracetamol+Bromhexine +Phenylephrine 

+Chlorpheniramine +Guaifenesin 

369. Salbutamoll+Bromhexine 

370. Dextromethorphan +Phenylephrine +Guaifenesin +Cetirizine 

+Acetaminophen 

371. Guaifenesin+ Bromhexine + Chlorpheniramine + Paracetamol 

372. Chlorpheniramine +Ammonium Chloride +Chloroform 

+Menthol 

373. Salbutamol +Choline Theophylinate +Ambroxol 

374. Chlorpheniramine +Codeine phosphate +Menthol syrup 

375. Pseudoephedrine +Bromhexine 

376. Cetirizine +Phenylephrine +Paracetamol +Caffeine 

+Nimesulide 

377. Dextromethorphan +Cetirizine +Guaifenesin +Ammonium Chloride 

378. Ambroxol + Salbutamol + Choline Theophyllinate + Menthol 

379. Paracetamol  +Chlorpheniramine  +Ambroxol +Guaifenesin 

+Phenylephrine 

380. Chlorpheniramine +Vasaka +Tolubalsm +Ammonium Chloride 

+Sodium Citrate +Menthol 



 

 

381. Bromhexine +Cetrizine +Phenylephrine +Guaifenesin 

+Menthol 

382. Dextromethorphan +Ambroxol +Ammonium Chloride 

+Chlorpheniramine +Menthol 

383. Dextromethorphan +Phenylephrine +Cetirizine +Zinc 

+Menthol 

384. Terbutaline + N-Acetyl L-Cysteine + Guaifenesin 

385. Calcium Gluconate +Levocetirizine 

386. Paracetamol +Levocetirizine+Pseudoephedrine 

387. Salbutamol +Choline Theophylinate +Carbocisteine 

388. Chlorpheniramine +Vitamin C 

389. Calcium Gluconate +Chlorpheniramine +Vitamin C 

390. Chlorpheniramine+Paracetamol +Pseudoephedrine +Caffeine 

391. Guaifenesin +Bromhexine +Chlorpheniramine 

+Phenylephrine +Paracetamol +Serratiopeptidase (as enteric coated 

granules)10000 SP Units 

392. Paracetamol +Pheniramine 

393. Betamethasone +FusidicAcid+Gentamycin 

+Tolnaftate+Iodochlorhydroxyquinoline(ICHQ) 

394. Clobetasol +Ofloxacin+Miconazole +Zinc Sulphate 

395. Clobetasole +Gentamicin +Miconazole +Zinc Sulphate 

396. Levocetirizine + ambroxol + phenylephrine + paracetamol 

397. Permethrin + Cetrimide + Menthol 

398. Beclomethasone + clotimazole + neomycin + 

iodochlorohydroxyquinone 



 

 

399. Neomycin + Doxycycline 

400. Ciprofloxacin + Fluocinolone +  Clotrimazole + Neomycin + 

Chlorocresol 

401. Clobetasol + Ofloxacin + Ketoconazole + Zinc Sulphate 

402. Betamethasone +Gentamicin +Tolnaftate 

+Iodochlorhydroxyquinoline 

403. Clobetasol +Gentamicin +Tolnaftate 

+Idochlorhydroxyquinone +Ketoconazole 

404. Allantoin+Dimethieone+Urea+Propylene+Glycerin+Liquid paraffin 

405. Acriflavine +Thymol+Cetrimide 

406. Betamethasone +Neomycin +Tolnaftate 

+IodoChloroHydroxyQuinoline +Cholorocresol 

407. Clobetasol +Neomycin +Miconazole +Clotrimazole 

408. Ketoconazole+Tea Tree 

oil+Allantion+zincOxide+AloeVera+Jojobaoil+Lavanderoil+Soa 

p noodles 

409. Clobetasol +Ofloxacin +Ornidazole +Terbinafine 

410. Clobetasol +Neomycin +Miconazole +Zinc Sulphate 

411. Beclomethasone +Neomycin +Tolnaftate 

+Iodochlorhydroxyquinoline +Chlorocresol 

412. Betamethasone +Gentamycin +Zinc Sulphate +Clotrimazole 

+Chlorocresol 

413. Borax   +Boric acid  +Naphazoline +Menthol +Camphor + methyl

 hydroxy  benzoate 

414. Bromhexine +Dextromethorphan 

415. Dextromethophan +Chlopheniramine +Bromhexine 



 

 

416. Menthol +Anesthetic Ether 

417. Dextrometharphan +Chlopheniramine +Ammonium Chloride 

+Sodium Citrate +Menthol 

418. Ergotamine Tartrate +Belladona dry extract +Caffeine 

+Paracetamol 

419. Phenytoin +Phenobarbitone sodium 

420. Gliclazide 40mg+Metformin 400mg 

421. Paracetamol + Ambroxol + Phenylephrine 

+Chlorpheniramine 

422. Oflaxacin + Ornidazole suspension 

423. Albuterol + Etofylline + Bromhexine + Menthol 

424. Albuterol + Bromhexine + Theophylline 

425. Salbutamol + Hydroxyethyltheophylline (Etofylline)+ 

Bromhexine 

426. Paracetamol +Phenylephrine +Levocetirizine +Sodium Citrate 

427. Paracetamol +Propyphenazone +Caffeine 

428. Guaifenesin +Diphenhydramine +Bromhexine 

+Phenylephrine 

429. Dried Alumnium Hydroxide Gel +Propantheline Bromide 

+Diazepam 

430. Bromhexine +Phenylephrine +Chlorpheniramine 

+Paracetamol 

431. Beclomethasone +Clotrimazole+Gentamicin+Iodo- 

Chlorhydroxyquinoline 

432. Telmisartan + Metformin 

433. Ammonium Citrate+Vitamin B 12+Folic Acid+Zinc Sulphate 



 

 

434. Levothyroxine pyridoxine+ nicotinamide 

435. Benfotiamine+ metformin 

436. Thyroid +Thiamine +  Riboflavin + Pyridoxine + Calcium 

Pantothenate + Tocopheryl Acetate +Nicotinamide 

437. Ascorbic Acid + Manadione Sodium Bisulphate+ Rutin + Dibasic Calcium 

Phosphate + Adrenochrome Mono Semicarbazone 

438. Phenylephrine +Chlorpheniramine +Paracetamol 

+Bromhexine +Caffeine 

439. 

*** 

Clotrimazole +Beclomethasone +Lignocaine +Ofloxacin 

+Acetic Acid + Sodium Methyl Paraben +Propyl Paraben *** 

440. Fixed Dose Combinations Of Nimesulide + 

Levocetrizine 

441. Fixed Dose Combinations Of Ofloxacin + 

Ornidazole 

Injection 

442. Fixed Dose Combinations Of Gemifloxacin 

+ Ambroxol 

443. Fixed Dose Combinations Of Glucosamine 

+ Ibuprofen 

444. Fixed Dose Combinations Of Etodolac + 

Paracetamol 

 

*Presently stayed by the Hon’ble High Court of Madras. 

 

** Prohibition was revoked with following conditions vide G.S.R. No. 367 (E) dated 13.04.2017:- 

(a) The manufacturer shall indicate in a conspicuous manner on the package-inserts and 

promotional literature of the dextropropoxyphene and its formulations:- 

 “Use of drug for cancer pain only”, and 

 “Daily administered dose shall not exceed 300mg. per day”. 

(b) The container of the medicine containing dextropropoxyphene shall be labeled 

with the following words:- 



 

 

 Use of drug for cancer pain only”, and 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 “Daily administered dose shall not exceed 300mg. per day” 

 

(b) The manufacturer shall advise the registered medical practitioners to administer or 

prescribe the said drug and its formulations for use in patients with cancer pain only. 

***The Notification from S.O.Nos 705 (E) to 1048 (E) dated 10.03.2016 were quashed by Hon’ble 

Delhi High Court vide its order dated 01.12.2016.Union of India had challenged the order of Delhi 

High court before the Supreme Court by way of SLP.



 

 

 
 

Appendix 11 

Drugs banned in India 
 
List of drugs prohibited for manufacture and sale through Gazette notifications under section 26a of Drugs & Cosmetics  
Act 1940 by the Ministry of Health and Family Welfare 

 
  
 

S. No Dru g(s)  
1 Fixed dose combination of Salbutamol or any other  

bronchodilator w ith centrally acting antitussive and/ or 
a ntihistamine.  

2 Fixe d dose combinations o f Corticosteroids with any other  
drug for internal use except for preparations meant for  
meter dose inhalers and dry powder inhalers.  

3 D iclofenac and its formulations (for animal use)  
4 Ri monabant  
5 Rosiglitazone  
6 Nimesulide formulations for human use in children 

below 12 years of age. 

7 Cisapride and its formulations for human use .  
8 P henypropanol amine and its formulations for human use .  
9 Human Placental Extract and its formulations for 

human use except its  
1. Topical application for wound healing, and 
2. Injection for pelvic inflammatory disease .  

10 Sibutramine and its formulations for human use.  
11 R- Sibutramine and its formulations for human use.  
12 Gatifloxacin formulation for syst emic use in human by  

a ny route including oral and injectable .  
13 Tegaserod and its formulations  
14 Letrozole for induction of ovulation in an ovulatory infertility.  
15 Serodiagnostic test kits for diagnosis of tuberculosis  
16 D extropropoxyphene and formulations  

D extropropoxyphene for containing huma n use  
17 Fixed dose combination of Flupenthixol +                

Melitracen  for human use 
 

18 Analgin and all formulations containing analgin for 

human use 

 
Note: For updated details on the banned drugs, refer to the CDSCO website (www.cdsco.nic.in). For details of drugs 
banned prior to 2008 also, please refer to the CDSCO website.  
 
 

Ref: 

https://cdsco.gov.in/opencms/opencms/system/modules/CDSCO.WEB/elements/download_file_division.jsp?num

_id=MTY4Mg== accessed on 13.05.2020

http://www.cdsco.nic.in)./
https://cdsco.gov.in/opencms/opencms/system/modules/CDSCO.WEB/elements/download_file_division.jsp?num_id=MTY4Mg==
https://cdsco.gov.in/opencms/opencms/system/modules/CDSCO.WEB/elements/download_file_division.jsp?num_id=MTY4Mg==


 

 

Appendix 12: 

National Health Programmes (NHPs) 

The area of government healthcare professionals covers Rural Medical Dispensary (RMD); 

Primary Health Centre (PHC);Community Health Centre (CHC); Urban Health Centre(UHC); 

district, Sub-divisional and Rural hospitals; large tertiary care and teaching hospitals and other 

public hospitals including Railways, ESIS, Coal India, CGHS, MPT, Airlines, Armed Forces, 

Jail hospitals, etc. 

The government has been bringing healthcare to the public in special areas of concern through a 

top down approach through its various NHPs. 

A list of NHPs is mentioned below: 

1. National Vector Borne Disease Control Programme 

 

2. National Filaria Control Programme 

 

3. National Leprosy Eradication Programme 

 

4. Revised National TB Control Programme 

 

5. National Programme for Control of Blindness 

 

6. National Iodine Deficiency Disorders 

Control Programme 

 

7. National Mental Health Programme 

 

8. National AIDS Control Programme 

 

9. National Programme on Prevention and Control of Cancer, 

Diabetes, Cardiovascular Disease and Stroke 

 

10. Universal Immuization Programme 



 

 

1. National Programme for Prevention 

and Control of Deafness 

 

2. Pilot Programme on Prevention and 

Control of Diabetes, Cardio vascular 

Disease and Stroke 

13. National Tobacco Control Programme 

 

14. School Health Programme 

 

15. Prevention and Control of Non-Communicable Diseases 

 

16. National Programme for Healthcare of the Elderly 

 

17. Pulse polio Programe 

 

18. Pradhan Mantri swasthaya Surksha Yojana 

 

19. Janani Suraksha Yojana 

 

 

 



 

 

Appendix 13 

National Immunisation and IAP Immunisation schedule 

National Immunisation Schedule 

Beneficiary Age Vaccine 

Neonates Birth BCG,OPV0 and Hepatitis B0 

Infants 6 weeks Pentavalent1 , RVV1#,  fIPV1, OPV1and PCV1# 

 10 weeks Pentavalent2, RVV2# andOPV2 

 14 weeks Pentavalent3, RVV3#,fIPV2, OPV3and PCV2# 

 9-12 months MR1,  and JE1$ 

 16-24 months DPT booster dose1, OPVbooster dose  

MR2, JE2$ 

Children 5-6 years DPT Booster2 

 10 years TT/Td  

Adolescents 16 years TT/Td 

Pregnant 

women 

Early in pregnancy TT1/Td1 

4 Weeks after TT1 TT2/Td2 

TT/ Td booster dose If received 2 TT doses in a pregnancy within the last 3 

Years 

0Zero dose;1Firstdose;2Second dose;3Third dose; 

Pentavalent vaccine -Diphtheria, Pertussis, Tetanus, Hepatitis B and Hib vaccines;  

RVV-Totavirus vaccine; PCV- Pneumococcal conjugate vaccine; fIPV-Fractional dose of 

Inactivated polio vaccine; MR-Measles and Rubella vaccine;JE-Japanese encephalitis 

vaccine;TT-Tetanus Toxoid; Td-Tetanus & adult Diphtheria 

#-Rotavirus vaccine and PCV in selected states/districts as per details below:  

 Rotavirus: Andhra Pradesh, Assam, Haryana, Himachal Pradesh, Jharkhand, Madhya 

Pradesh, Odisha, Rajasthan, Tamil Nadu, Tripura & Uttar Pradesh.  

 PCV: Bihar, Himachal Pradesh, Madhya Pradesh, Uttar Pradesh (12 districts) & 

Rajasthan (9 districts).  

$JE vaccine in selected 231 endemic districts; 



 

 

Note: For current and detailed information kindly refer www.nhm.gov.in 

 

 

 

 

IAP Immunization Schedule 2018-19 

Beneficiary Age Vaccine 

Neonates Birth BCG,OPV0, Hep-B1 

Infants 6 Weeks DTwP1or  DTaP1, IPV1$, Hepatitis-B2, Hib1,Rotavirus1*, PCV1 

 10 Weeks DTwP2or DTaP2,Hepatitis-B3, IPV2, Hib2, Rotavirus2*, PCV2 

 14 Weeks DTwP3or DTaP3,Hepatitis-B4**, IPV3, Hib3,Rotavirus3*, PCV3 

 6 Months Influenza vaccine  

 6 Months onwards Typhoid Conjugate Vaccine 

 9 Months MMR1or MR 

 12 Months Hepatitis-A1, 

Japanese encephalitis vaccine(JE)[for endemic areas] 

 15 Months  MMR2 

Varicella1 

PCV booster 

 16 to 18 Months DTwPBooster1 or DTaP Booster1, IPVBooster1, HibBooster1 

 18 months Hep-A 2 (2nd dose for inactivated vaccines only) 

Children 4 to 6 years DTwPBooster2or DTaP Booster2, 

 

MMRV or MMR3 + Varicella 2 

 

 9 to 12 years Tdap or Td, 

 

HPV  (2 doses of either of the two HPV vaccines for  girls 

aged 9-14 years with the gap of 6 months between the 

dose) 

 



 

 

*2 doses of RV1 and 3 doses of RV5& RV 116E; RV1 should be employed in 10 & 14 week 

schedule, instead of 6 & 10 week, as the former schedule is found to be better immunogenic than 

the later. 

**Fourth dose of Hepatitis B permissible for combination vaccines only 

$ In case IPV is not available or feasible, the child should be offered bOPV (3 doses). In such 

cases, two fractional doses of IPV at a Government facility 

Note: For current information kindly refer http://www.acvip.org/ 

IAP recommended following vaccines under special 

circumstances: 

 

High-risk category of children: 

 

 Influenza Vaccine 

 Meningococcal Vaccine 

 Japanese Encephalitis Vaccine 

 Cholera Vaccine 

 Rabies Vaccine 

 Yellow Fever Vaccine 

 Pneumococcal Polysaccharide vaccine(PPSV 23) 

 

 Congenital or acquired immunodeficiency (including 

HIV infection), 

 Chronic cardiac, pulmonary (including asthma if 

treated with prolonged high-dose oral 

corticosteroids), hematologic, renal (including 

nephrotic syndrome), liver disease and diabetes 

mellitus 

 Children on long term steroids, salicylates, 

immunosuppressive or radiation therapy 

 Diabetes mellitus, Cerebrospinal fluid leak, Cochlear 

implant, Malignancies, 

 Children with functional/ anatomic asplenia/ 

hyposplenia 

 During disease outbreaks 

 Laboratory personnel and healthcare workers 

 Travelers 

 Children having pets in home 

 Children perceived with higher threat of being 

bitten by dogs such as hostellers, risk of stray dog 

menace while going outdoor. 

 Influenza vaccination annually is recommended 

http://www.acvip.org/


 

 

yearly for high risk children from 5  

yrsos age onwards 



 

 

Appendix 14 

  

Alphabetical list of medicines in NLEM 2015 

 

1. 5-aminosalicylic acid  

2. 5-Fluorouracil  

3. 6-Mercaptopurine  

4. Abacavir  

5. Abacavir + Lamivudine  

6. Acetazolamide  

7. Acetylsalicylic acid  

8. Actinomycin D  

9. Activated charcoal  

10. Acyclovir  

11. Adenosine  

12. Adrenaline  

13. Albendazole  

14. Allopurinol  

15. All-trans retinoic acid  

16. Alprostadil  

17. Alteplase  

18. Amiodarone  

19. Amitriptyline  

20. Amlodipine  

21. Amoxicillin  



 

 

22. Amoxicillin + Clavulanic acid  

 

23. 

Amphotericin B 

a) Amphotericin B (conventional) 

b) Lipid/ Liposomal Amphotericin B 

 

24. Ampicillin  
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23. 

Amphotericin B 

a) Amphotericin B (conventional) 
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24. Ampicillin  



 

 

  

Alphabetical list of medicines in NLEM 2015 

 

25. Anti-D immunoglobulin  

26. Anti-rabies immunoglobulin  

27. Anti-tetanus immunoglobulin  

28. Arsenic Trioxide  

29. Artemether + Lumefantrine  

30. Artesunate  

31. Artesunate + Sulphadoxine - Pyrimethamine 
 

32. Ascorbic acid (Vitamin C) 
 

33. Atazanavir + Ritonavir  

34. Atenolol  

35. Atorvastatin  

36. Atracurium  

37. Atropine  

38. Azathioprine  

39. Azithromycin  

40. Baclofen  

41. Barium sulphate  

42. BCG vaccine  

43. Benzathine benzylpenicillin  

44. Benzoyl peroxide  

45. Benzyl penicillin  

46. Betamethasone  



 

 

47. Bicalutamide  

48. Bisacodyl  



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

49. Bleaching powder  

50. Bleomycin  

51. Bortezomib  

52. Budesonide  

53. Budesonide + Formoterol  

54. Bupivacaine  

55. Caffeine  

56. Calamine  

57. Calcium carbonate  

58. Calcium folinate  

59. Calcium gluconate  

60. Capecitabine  

61. Capreomycin  

62. Carbamazepine  

63. Carbimazole  

64. Carboplatin  

65. Carboxymethylcellulose  

66. Cefadroxil  

67. Cefazolin  

68. Cefixime  

69. Cefotaxime  



 

 

70. Ceftazidime  

71. Ceftriaxone  

72. Cetirizine  

73. Cetrimide  



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

74. Chlorambucil  

75. Chlorhexidine  

76. Chloroquine  

77. Chlorpheniramine  

78. Cholecalciferol  

79. Ciprofloxacin  

80. Cisplatin  

81. Clarithromycin  

82. Clindamycin  

83. Clobazam  

84. Clofazimine  

85. Clomiphene  

86. Clomipramine  

87. Clonazepam  

88. Clopidogrel  

89. Clotrimazole  

90. Cloxacillin  

91. Clozapine  

92. Coagulation factor IX  

93. Coagulation factor VIII  

94. Coal tar  



 

 

95. Colchicine  

96. Condom  

97. Co-trimoxazole [Sulphamethoxazole + Trimethoprim ]  

98. Cryoprecipitate  



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

99. Cyclophosphamide  

100. Cycloserine  

101. Cyclosporine  

102. Cytosine arabinoside  

103. Dacarbazine  

104. Dapsone  

105. Darunavir  

106. Daunorubicin  

107. Desferrioxamine  

108. Dexamethasone  

109. Dextran-40  

110. Diazepam  

111. Diclofenac  

112. Dicyclomine  

113. Diethylcarbamazine  

114. Digoxin  

115. Diloxanide furoate  

116. Diltiazem  

117. Dimercaprol  

118. Dinoprostone  

119. Diphtheria antitoxin  



 

 

120. Dobutamine  

121. Docetaxel  

122. Domperidone  

123. Donepezil  



 

 



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

124. Dopamine  

125. Doxorubicin  

126. Doxycycline  

127. DPT + Hib + Hep B vaccine  

128. DPT vaccine  

129. Efavirenz  

130. Enalapril  

131. Enoxaparin  

132. Entecavir  

133. Erythromycin  

134. Erythropoietin  

135. Escitalopram  

136. Esmolol  

137. Ethambutol  

138. Ethinylestradiol  

139. Ethinylestradiol + Levonorgestrel 
 

140. Ethinylestradiol + Norethisterone 
 

141. Ethionamide  

142. Ethyl alcohol (Denatured)  

143. Etoposide  

144. Fentanyl  



 

 

145. Ferrous salt + Folic acid  

146. Ferrous salts  

147. Filgrastim  



 

 



 

 



 

 

  

Alphabetical list of medicines in NLEM 2015 

 

148. Fluconazole  

149. Flunarizine  

150. Fluorescein  

151. Fluoxetine  

152. Fluphenazine  

153. Folic acid  

154. Framycetin  

155. Fresh frozen plasma  

156. Furosemide  

157. Fusidic acid  

158. Gadobenate  

159. Ganciclovir  

160. Gefetinib  

161. Gemcitabine  

162. Gentamicin  

163. Glimepiride  

164. Glucose  

165. Glucose + Sodium chloride  

166. Glutaraldehyde  

167. Glycerin  

168. Glyceryl trinitrate  

169. Glycopyrrolate  



 

 

170. Griseofulvin  

171. Haemodialysis fluid  

172. Haloperidol  



 

 



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

173. Halothane  

174. Heparin  

175. Hepatitis B immunoglobulin  

176. Hepatitis B vaccine  

177. Homatropine  

178. Hormone releasing IUD  

179. Human chorionic gonadotropin  

180. Human normal immunoglobulin  

181. Hydrochlorothiazide  

182. Hydrocortisone  

183. Hydrogen peroxide  

184. Hydroxocobalamin  

185. Hydroxychloroquine  

186. Hydroxypropyl methylcellulose  

187. Hydroxyurea  

188. Hyoscine butylbromide  

189. Ibuprofen  

190. Ifosfamide  

191. Imatinib  

192. Insulin (Soluble)  

193. Intermediate Acting (NPH) Insulin  



 

 

194. Intraperitoneal dialysis solution  

195. Iohexol  

196. Ipratropium  

197. Iron sucrose  



 

 



 

 

 

  

Alphabetical list of medicines in NLEM 2015 

 

198. Isoflurane  

199. Isoniazid  

200. Isosorbide-5-mononitrate 
 

201. Isosorbide dinitrate 
 

202. Ispaghula 
 

203. IUD containing Copper  

204. Japanese encephalitis vaccine  

205. Kanamycin  

206. Ketamine  

207. Labetalol  

208. Lactulose  

209. Lamivudine + Nevirapine + Stavudine 
 

210. Lamivudine + Zidovudine 
 

211. L-Asparaginase  

212. Leflunomide  

213. Letrozole  

214. Levetiracetam  

215. Levodopa + Carbidopa  

216. Levofloxacin  

217. Levonorgestrel  

218. Levothyroxine  



 

 

219. Lignocaine  

220. Lignocaine + Adrenaline  

221. Linezolid  
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222. Lithium  

223. Loperamide  

224. Lopinavir + Ritonavir  

225. Lorazepam  

226. Magnesium sulphate  

227. Mannitol  

228. Measles vaccine  

229. Mebendazole  

230. Medroxyprogesteroneacetate  

231. Mefenamic acid  

232. Mefloquine  

233. Meglumine diatrizoate  

234. Melphalan  

235. Mesna  

236. Metformin  

237. Methotrexate  

238. Methyldopa  

239. Methylergometrine  

240. Methylprednisolone  

241. Methylrosanilinium chloride (Gentian Violet) 
 

242. Methylthioninium chloride (Methylene blue) 
 



 

 

243. Metoclopramide 
 

244. Metoprolol  

245. Metronidazole  
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246. Midazolam  

247. Mifepristone  

248. Miltefosine  

249. Misoprostol  

250. Morphine  

251. Moxifloxacin  

252. Mycophenolate mofetil  

253. N-acetylcysteine  

254. Naloxone  

255. Natamycin  

256. Neostigmine  

257. Nevirapine  

258. Nicotinamide  

259. Nifedipine  

260. Nitrofurantoin  

261. Nitrous oxide  

262. Nor adrenaline  

263. Norethisterone  

264. Nystatin  

265. Omeprazole  

266. Ondansetron  



 

 

267. Oral poliomyelitis vaccine  

268. Oral rehydration salts  

269. Oxaliplatin  

270. Oxygen  
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271. Oxytocin  

272. Paclitaxel  

273. Pantoprazole  

274. Para-aminosalicylic acid  

275. Paracetamol  

276. Paromomycin  

277. Pegylated interferon alfa 2a/ 2b  

278. Penicillamine  

279. Pentamidine  

280. Permethrin  

281. Pheniramine  

282. Phenobarbitone  

283. Phenylephrine  

284. Phenytoin  

285. Phytomenadione (Vitamin K1)  

286. Pilocarpine  

287. Piperacillin + Tazobactam  

288. Platelet rich plasma  

289. Podophyllin resin  

290. Potassium chloride  

291. Potassium permanganate  



 

 

292. Povidone iodine  

293. Pralidoxime chloride (2-PAM)  

294. Praziquantel  

295. Prednisolone  
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296. Premix Insulin 30:70 Injection (Regular:NPH) 
 

297. Prilocaine + Lignocaine 
 

298. Primaquine  

299. Procarbazine  

300. Proparacaine  

301. Propofol  

302. Propranolol  

303. Protamine  

304. Pyrazinamide  

305. Pyridoxine  

306. Quinine  

307. Rabies vaccine  

308. Raltegravir  

309. Ramipril  

310. Ranitidine  

311. Red blood cells  

312. Ribavirin  

313. Riboflavin  

314. Rifabutin  

315. Rifampicin  

316. Ringer lactate  



 

 

317. Risperidone  

318. Ritonavir  

319. Rituximab  
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320. Salbutamol  

321. Salicylic acid  

322. Sevoflurane  

323. Silver sulphadiazine  

 

324. 

Snake venom antiserum 

a) Soluble/ liquid polyvalent 

b) Lyophilized polyvalent 

 

325. Sodium bicarbonate  

326. Sodium chloride  

327. Sodium nitrite  

328. Sodium nitroprusside  

329. Sodium thiosulphate  

330. Sodium valproate  

331. Sofosbuvir  

332. Somatostatin  

333. Spironolactone  

334. Stavudine + Lamivudine  

335. Streptokinase  

336. Streptomycin  

337. Succinylcholine  

338. Sucralfate  

339. Sulfasalazine  



 

 

340. Sumatriptan  

341. Surfactant  

342. Tacrolimus  

343. Tamoxifen  
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344. Telmisartan  

345. Temozolomide  

346. Tenofovir  

347. Tenofovir + Lamivudine  

348. Tenofovir + Lamivudine + Efavirenz 
 

349. Tetanus toxoid 
 

350. Thalidomide  

351. Thiamine  

352. Thiopentone  

353. Timolol  

354. Tiotropium  

355. Tramadol  

356. Tranexamic acid  

357. Trastuzumab  

358. Trihexyphenidyl  

359. Tropicamide  

360. Tuberculin, Purified Protein derivative 
 

361. Vancomycin 
 

362. Vecuronium  

363. Verapamil  

364. Vinblastine  



 

 

365. Vincristine  

366. Vitamin A  

367. Warfarin  
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368. Water for Injection  

369. White Petrolatum  

370. Whole blood  

371. Xylometazoline  

372. Zidovudine  

373. Zidovudine + Lamivudine + Nevirapine 
 

374. Zinc sulphate 
 

375. Zoledronic acid  

376. Zolpidem  



 

 



 

 

 

 

 

 



 

 

Appendix 15 

Pharmacovigilance Programme of India (PvPI) 

Pharmacovigilance Programme of India (PvPI) was operationalized in 15th July 2010 by the 

Ministry of Health & Family Welfare (MoHFW), Government of India (GoI) with a mission to 

reduce the risks associated with the use of medicines in Indian population. The AIIMS, New 

Delhi was established as the National Coordinating Centre for PvPI. Later on, Ministry of Health 

& Family Welfare (MoHFW), Government of India (GoI) on 15th April 2011, recasted this 

programme and shifted the National Coordination Centre from AIIMS, New Delhi to Indian 

Pharmacopoeia Commission (IPC), Ghaziabad. 

NCC-PvPI collects, collates and evaluates spontaneous reports of ADRs due to use of medicines, 

vaccines, medical devices & herbal products from all healthcare professionals and 

consumers/patients. To monitor ADRs, ADR Monitoring Centers (AMCs) have been set up all 

over India, which send reports to the NCC- PvPI located at IPC, Ghaziabad. NCC-PvPI was 

started with 22 AMCs in the initial phase and currently has 270 ADR monitoring centers 

(Medical colleges, district and corporate hospitals) across the country. Keeping in view the 

progress made by and contribution of PvPI for patients’ safety, World Health Organization 

(WHO) on July 18, 2017 recognized IPC-PvPI as a WHO-Collaborating Centre for 

Pharmacovigilance in Public Health Programs and Regulatory Services. 

Scope and Objectives 

• To create a nation-wide system for medicines safety reporting and monitoring 

• To identify and analyze new signals from the reported cases 

• To communicate to various stakeholders the safety information on use of medicine so as 

to prevent/minimize the risk 

• To support the National drug regulators in the decision-making process on use of 

medicine 

• To generate evidence-based information on safety of medicine 

• To analyze the benefit-risk balance of marketed medicine 

• To collaborate with other national centres for exchange of information and data 

management 

• To provide training and consultancy support to other National Pharmacovigilance 

Centres across globe



 

 

• To promote quality and safe use of medicines 

• To provide scientific support to countries in Asia for PV in public health programmes and 

regulatory services as a Collaborating Centre for WHO 

• To emerge as a Centre of Excellence for Pharmacovigilance  

All stakeholders using this formulary are encouraged to report ADRs by downloading the 

Suspected Adverse Drug Reaction Reporting form the website of the Indian Pharmacopoeia 

Commission (www.ipc.gov.in) or Central Drugs Standard Control Organization 

(www.cdsco.nic.in). Patients can also report the ADRs directly to nearest AMCs by downloading 

the ‘Medicines side effects reporting form for consumers’ from the official website of IPC 

(www.ipc.gov.in)and can also report to NCC, PvPI through toll free number: 18001803024 and 

through an android based mobile App ‘ADR-PvPI’. Communication related to PvPI may 

beaddressed to pvpi@ipcindia.net.The specimen forms are attached at the end of the book. 

Materiovigilance Programme of India (MvPI) 

The Materiovigilance Programme of India (MvPI) was launched on July 6, 2015 at IPC, 

Ghaziabad as a National Coordination Centre. MvPI is meant to enable safety data collection in a 

systematic manner in order to take regulatory decisions and recommendations for the safe use of 

medical devices could be implemented. The programme monitors Medical Device-associated 

adverse events (MDAEs) which may be reported by downloading the Medical Device Adverse 

Event Reporting Form (MDAEs-Form) from IPC website (www.ipc.gov.in). Sree ChitraTirunal 

Institute of Medical Sciences and Technology (SCTIMST), Thiruvananthapuram supports MvPI 

as a collaborating Centre and National Health System Resource Centre (NHSRC), New Delhi 

also supports MvPI as a technical partner. 

Haemovigilance Programme of India (HvPI) 

Haemovigilance is a set of surveillance procedures covering the whole transfusion chain from 

the collection of blood and its components to the follow-up of its recipients intended to collect 

and assess information on unexpected or undesirable effects resulting from the therapeutic use of 

labile blood products and to prevent their occurrence and recurrence. It is an important tool for 

improving safe blood transfusion practices in a country. The Haemovigilance Programme of 

India (HvPI) was launched on December 10, 2012 in the country. National Institute of 

http://www.ipc.gov.in)/
mailto:pvpi@ipcindia.net
http://www.ipc.gov.in)./


 

 

Biologicals (NIB) functions as the National Coordination Centre for HvPI. The adverse events 

associated with the use of blood products may be reports to the NIB by filling up the Transfusion 

Reaction Reporting Form (TRFF) for blood and blood products and Donor Adverse Reaction 

Reporting Form, available on the website of NIB ‘www.nib.gov.in’. Integrated efforts from the 

regulatory authorities, pharmaceutical industry and healthcare workers arenecessary for the 

success and effectiveness of this programme. Therefore, the active participation of all concerned 

stakeholders in this programme will not only be useful for Indian healthcare system, but also 

facilitates the safe practice of blood transfusion and coagulation factor etc globally.  

Causality Assessment in Pharmacovigilance: 

There could be many other reasons for an adverse event like the disease, the other drugs being 

prescribed concomitantly, compromised organ functions, certain age group or a genetic anomaly. 

Therefore, it is obligatory to find a precise causal relationship and adequately validate that the 

reaction was due to the drug. Causality assessment is defined as the evaluation of the likelihood 

that a medicine was the causative agent in an observed adverse event.  

 

WHO-UMC has developed a Causality Assessment Scale which is widely practiced for 

establishing the causal association between an adverse event and the suspected medicine. This 

method gives guidance to the general arguments, which should be used to select one category 

over another. 

Table 1: WHO-UMC Causality Categories 

Causality Term Assessment Criteria Case Example 

Certain  Event or laboratory test 

abnormality, with plausible time 

relationship to drug intake 

 Cannot be explained by disease 

or other drugs 

 Response to withdrawal 

plausible (Pharmacologically, 

Pathologically) 

A 53 year old male patient was 

prescribed Sorafenib tablet 200 mg b.d. 

for Hepato cellular carcinoma. The 

patient developed Hand & Foot 

syndrome after a week of medication 

started. The Medical oncologist stopped 

the regimen and treated the  

patient with Urea cream and the 



 

 

 Event definitive 

pharmacologically or 

phenomenological (i.e., an 

objective and specific medical 

disorder or a recognized 

pharmacological phenomenon) 

 Re-challenge satisfactory, if 

necessary 

patient was  

recovered. The same regimen was 

started again; the patient experienced 

the same ADR. 

 

Probable/Likely  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Unlikely to be attributed to 

disease or other drugs 

 Response to withdrawal 

clinically reasonable 

 Re-challenge not required 

A 9 year old female child was prescribed 

Carbamazepine tablet 200 mg b.d. for 

epilepsy.The patient developed oral 

mucosal eruption and skin rashes all 

over the body. 

The dermatologist diagnosed the ADR 

as Steven-Johnson Syndrome (SJS) for 

Carbamazepine and stopped the 

medication and treated the patient. The 

patient was recovered. 

Possible  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Could also be explained by 

disease or other drugs 

 Information on drug withdrawal 

may be lacking or unclear 

A 45 year old male suffering from 

pulmonary tuberculosis and was started 

on category I treatment for tuberculosis 

(Isoniazid 300 mg + Rifampicin 450 mg + 

Pyrazinamide 1500 mg + Ethambutol 

900 mg). He is a known alcoholic and 

smoker for 10 years. Twelve days after 

starting treatment, patient visited the  

Pulmonologist with the complaints of 

yellowish urine, pale skin and severe 

abdominal pain. Laboratory findings 

explained elevated liver enzymes 

confirming the liver injury due to the 

prescribed medicines. 



 

 

Unlikely  Event or laboratory test 

abnormality, with a time to drug 

intake that makes a relationship 

improbable (but not impossible) 

 Disease or other drugs provide 

plausible explanations 

A 57 years old male patient who is a 

known case of type II Diabetes and 

Hypertension from last 10 years, visited 

hospital complaining back pain, burning 

micturition and fatigue from last 5 days. 

Patient was already taking Metformin 

500 mg b.d. and Enalapril 10 mg 

o.d..After examination and laboratory 

investigation the physician confirmed 

chronic kidney disease. Patient was 

given symptomatic treatment and 

management therapy for preventing 

further kidney damage. 

Conditional/ 

Unclassified 

 Event or laboratory test 

abnormality 

 More data for proper 

assessment needed, or 

 Additional data under 

examination 

A 65 year old male patient was 

admitted to the hospital ten days ago 

with fever, chills, chest pain, and 

difficulty in breathing and diagnosed 

with lower respiratory tract infection.  

Tablet Azithromycin 500 mg b.d. was 

prescribed for 5 days. Ten days after the 

discharge patient complained 8 

episodes of diarrhoea  

in one day. Clinician diagnosed it as 

Gastroenteritis. 

Unassessable/ 

Unclassifiable 

 Report suggesting an adverse 

reaction 

 Cannot be judged because 

information is insufficient or 

contradictory 

 Data cannot be supplemented or 

verified 

A 35 year old female patient came to 

OPD with complaints of Gastritis and 

abdominal pain since 3 days. Patient 

was a known case of Rheumatoid 

Arthritis. Patient brought torned strips 

of the medicines taken by her and she 

was also taking alternative medicines 



 

 

for joints pain. No other information 

was available for further assessment. 



 

 

Biologicals (NIB) functions as the National Coordination Centre for HvPI. The adverse events 

associated with the use of blood products may be reports to the NIB by filling up the Transfusion 

Reaction Reporting Form (TRFF) for blood and blood products and Donor Adverse Reaction 

Reporting Form, available on the website of NIB ‘www.nib.gov.in’. Integrated efforts from the 

regulatory authorities, pharmaceutical industry and healthcare workers arenecessary for the 

success and effectiveness of this programme. Therefore, the active participation of all concerned 

stakeholders in this programme will not only be useful for Indian healthcare system, but also 

facilitates the safe practice of blood transfusion and coagulation factor etc globally.  

Causality Assessment in Pharmacovigilance: 

There could be many other reasons for an adverse event like the disease, the other drugs being 

prescribed concomitantly, compromised organ functions, certain age group or a genetic anomaly. 

Therefore, it is obligatory to find a precise causal relationship and adequately validate that the 

reaction was due to the drug. Causality assessment is defined as the evaluation of the likelihood 

that a medicine was the causative agent in an observed adverse event.  

 

WHO-UMC has developed a Causality Assessment Scale which is widely practiced for 

establishing the causal association between an adverse event and the suspected medicine. This 

method gives guidance to the general arguments, which should be used to select one category 

over another. 

Table 1: WHO-UMC Causality Categories 

Causality Term Assessment Criteria Case Example 

Certain  Event or laboratory test 

abnormality, with plausible time 

relationship to drug intake 

 Cannot be explained by disease 

or other drugs 

 Response to withdrawal 

plausible (Pharmacologically, 

Pathologically) 

A 53 year old male patient was 

prescribed Sorafenib tablet 200 mg b.d. 

for Hepato cellular carcinoma. The 

patient developed Hand & Foot 

syndrome after a week of medication 

started. The Medical oncologist stopped 

the regimen and treated the  

patient with Urea cream and the 



 

 

 Event definitive 

pharmacologically or 

phenomenological (i.e., an 

objective and specific medical 

disorder or a recognized 

pharmacological phenomenon) 

 Re-challenge satisfactory, if 

necessary 

patient was  

recovered. The same regimen was 

started again; the patient experienced 

the same ADR. 

 

Probable/Likely  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Unlikely to be attributed to 

disease or other drugs 

 Response to withdrawal 

clinically reasonable 

 Re-challenge not required 

A 9 year old female child was prescribed 

Carbamazepine tablet 200 mg b.d. for 

epilepsy.The patient developed oral 

mucosal eruption and skin rashes all 

over the body. 

The dermatologist diagnosed the ADR 

as Steven-Johnson Syndrome (SJS) for 

Carbamazepine and stopped the 

medication and treated the patient. The 

patient was recovered. 

Possible  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Could also be explained by 

disease or other drugs 

 Information on drug withdrawal 

may be lacking or unclear 

A 45 year old male suffering from 

pulmonary tuberculosis and was started 

on category I treatment for tuberculosis 

(Isoniazid 300 mg + Rifampicin 450 mg + 

Pyrazinamide 1500 mg + Ethambutol 

900 mg). He is a known alcoholic and 

smoker for 10 years. Twelve days after 

starting treatment, patient visited the  

Pulmonologist with the complaints of 

yellowish urine, pale skin and severe 

abdominal pain. Laboratory findings 

explained elevated liver enzymes 

confirming the liver injury due to the 

prescribed medicines. 



 

 

Unlikely  Event or laboratory test 

abnormality, with a time to drug 

intake that makes a relationship 

improbable (but not impossible) 

 Disease or other drugs provide 

plausible explanations 

A 57 years old male patient who is a 

known case of type II Diabetes and 

Hypertension from last 10 years, visited 

hospital complaining back pain, burning 

micturition and fatigue from last 5 days. 

Patient was already taking Metformin 

500 mg b.d. and Enalapril 10 mg 

o.d..After examination and laboratory 

investigation the physician confirmed 

chronic kidney disease. Patient was 

given symptomatic treatment and 

management therapy for preventing 

further kidney damage. 

Conditional/ 

Unclassified 

 Event or laboratory test 

abnormality 

 More data for proper 

assessment needed, or 

 Additional data under 

examination 

A 65 year old male patient was 

admitted to the hospital ten days ago 

with fever, chills, chest pain, and 

difficulty in breathing and diagnosed 

with lower respiratory tract infection.  

Tablet Azithromycin 500 mg b.d. was 

prescribed for 5 days. Ten days after the 

discharge patient complained 8 

episodes of diarrhoea  

in one day. Clinician diagnosed it as 

Gastroenteritis. 

Unassessable/ 

Unclassifiable 

 Report suggesting an adverse 

reaction 

 Cannot be judged because 

information is insufficient or 

contradictory 

 Data cannot be supplemented or 

verified 

A 35 year old female patient came to 

OPD with complaints of Gastritis and 

abdominal pain since 3 days. Patient 

was a known case of Rheumatoid 

Arthritis. Patient brought torned strips 

of the medicines taken by her and she 

was also taking alternative medicines 



 

 

for joints pain. No other information 

was available for further assessment. 



 

 

Biologicals (NIB) functions as the National Coordination Centre for HvPI. The adverse events 

associated with the use of blood products may be reports to the NIB by filling up the Transfusion 

Reaction Reporting Form (TRFF) for blood and blood products and Donor Adverse Reaction 

Reporting Form, available on the website of NIB ‘www.nib.gov.in’. Integrated efforts from the 

regulatory authorities, pharmaceutical industry and healthcare workers arenecessary for the 

success and effectiveness of this programme. Therefore, the active participation of all concerned 

stakeholders in this programme will not only be useful for Indian healthcare system, but also 

facilitates the safe practice of blood transfusion and coagulation factor etc globally.  

Causality Assessment in Pharmacovigilance: 

There could be many other reasons for an adverse event like the disease, the other drugs being 

prescribed concomitantly, compromised organ functions, certain age group or a genetic anomaly. 

Therefore, it is obligatory to find a precise causal relationship and adequately validate that the 

reaction was due to the drug. Causality assessment is defined as the evaluation of the likelihood 

that a medicine was the causative agent in an observed adverse event.  

 

WHO-UMC has developed a Causality Assessment Scale which is widely practiced for 

establishing the causal association between an adverse event and the suspected medicine. This 

method gives guidance to the general arguments, which should be used to select one category 

over another. 

Table 1: WHO-UMC Causality Categories 

Causality Term Assessment Criteria Case Example 

Certain  Event or laboratory test 

abnormality, with plausible time 

relationship to drug intake 

 Cannot be explained by disease 

or other drugs 

 Response to withdrawal 

plausible (Pharmacologically, 

Pathologically) 

A 53 year old male patient was 

prescribed Sorafenib tablet 200 mg b.d. 

for Hepato cellular carcinoma. The 

patient developed Hand & Foot 

syndrome after a week of medication 

started. The Medical oncologist stopped 

the regimen and treated the  

patient with Urea cream and the 



 

 

 Event definitive 

pharmacologically or 

phenomenological (i.e., an 

objective and specific medical 

disorder or a recognized 

pharmacological phenomenon) 

 Re-challenge satisfactory, if 

necessary 

patient was  

recovered. The same regimen was 

started again; the patient experienced 

the same ADR. 

 

Probable/Likely  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Unlikely to be attributed to 

disease or other drugs 

 Response to withdrawal 

clinically reasonable 

 Re-challenge not required 

A 9 year old female child was prescribed 

Carbamazepine tablet 200 mg b.d. for 

epilepsy.The patient developed oral 

mucosal eruption and skin rashes all 

over the body. 

The dermatologist diagnosed the ADR 

as Steven-Johnson Syndrome (SJS) for 

Carbamazepine and stopped the 

medication and treated the patient. The 

patient was recovered. 

Possible  Event or laboratory test 

abnormality, with reasonable 

time relationship to drug intake 

 Could also be explained by 

disease or other drugs 

 Information on drug withdrawal 

may be lacking or unclear 

A 45 year old male suffering from 

pulmonary tuberculosis and was started 

on category I treatment for tuberculosis 

(Isoniazid 300 mg + Rifampicin 450 mg + 

Pyrazinamide 1500 mg + Ethambutol 

900 mg). He is a known alcoholic and 

smoker for 10 years. Twelve days after 

starting treatment, patient visited the  

Pulmonologist with the complaints of 

yellowish urine, pale skin and severe 

abdominal pain. Laboratory findings 

explained elevated liver enzymes 

confirming the liver injury due to the 

prescribed medicines. 



 

 

Unlikely  Event or laboratory test 

abnormality, with a time to drug 

intake that makes a relationship 

improbable (but not impossible) 

 Disease or other drugs provide 

plausible explanations 

A 57 years old male patient who is a 

known case of type II Diabetes and 

Hypertension from last 10 years, visited 

hospital complaining back pain, burning 

micturition and fatigue from last 5 days. 

Patient was already taking Metformin 

500 mg b.d. and Enalapril 10 mg 

o.d..After examination and laboratory 

investigation the physician confirmed 

chronic kidney disease. Patient was 

given symptomatic treatment and 

management therapy for preventing 

further kidney damage. 

Conditional/ 

Unclassified 

 Event or laboratory test 

abnormality 

 More data for proper 

assessment needed, or 

 Additional data under 

examination 

A 65 year old male patient was 

admitted to the hospital ten days ago 

with fever, chills, chest pain, and 

difficulty in breathing and diagnosed 

with lower respiratory tract infection.  

Tablet Azithromycin 500 mg b.d. was 

prescribed for 5 days. Ten days after the 

discharge patient complained 8 

episodes of diarrhoea  

in one day. Clinician diagnosed it as 

Gastroenteritis. 

Unassessable/ 

Unclassifiable 

 Report suggesting an adverse 

reaction 

 Cannot be judged because 

information is insufficient or 

contradictory 

 Data cannot be supplemented or 

verified 

A 35 year old female patient came to 

OPD with complaints of Gastritis and 

abdominal pain since 3 days. Patient 

was a known case of Rheumatoid 

Arthritis. Patient brought torned strips 

of the medicines taken by her and she 

was also taking alternative medicines 



 

 

for joints pain. No other information 

was available for further assessment. 



 

 



 

 

 

Note: The causality assessment is the best-fit reflection ofassociation of ADRs and the drug. All 

the reporting persons are not necessarilyrequired to do causality assessment. A competent person 

should do causality assessment since accurate causalityassessment is important for risk 

assessment.



 

 

Appendix 16: Pictograms 

Pictorial Labeling 

Inspite of the best efforts, there are many patients who are not so literate and may forget the 

instructions given and are not able to read the prescriptions even, if given, They may need to 

repeatedly refer to the instructions and they may still need help. For taking care of such patients, 

use of pictorial labeling is recommended. While there has not been any national standard of 

pictorial label adopted so far, based on a project by Delhi Pharmaceutical Trust, incollaboration 

with Apothecaries Foundation the following pictorial labels that were developed and used and 

found appropriate are recommended for use. Such labels can bepre-printed using self-adhesive 

sticker label and  made available in Pharmacies. Pharmacists should paste relevant pictorial label 

either on the bottle/pack of the drugs dispensed or on the prescription sheet against each drug 

prescribed. Based on the most commonly needed instructions, 11 types of messages were 

identified and pictorial labels have been developed. More instructions, if required can be added 

to this list and additional labels need to be developed. 

Pictorial Labels 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 17 

 
 

Principles of Dose Calculation in Special Conditions   
A. Dosing considerations for the pediatric patient 
 
Determination of a safe and effective drug dose for the paediatric patient is essential for the treating physician. Doses and 
dosing intervals in children differ from that of an adult because of age-related variations in drug absorption, distribution, 

metabolism and elimination. Oral drug absorption matures by four to five months of age. Drugs like phenytoin and chloram- 
phenicol are absorbed slowly and erratically whereas penicillin and ampicillin are absorbed more efficiently than in the 

adults because of a higher gastric pH in the neonates. Most drug metabolizing enzymes are expressed at low levels at birth 
followed by postnatal induction of specific isoenzymes. For most drugs including phenytoin, barbiturates, digoxin and 

analgesics the plasma half-lives are 2 to 3 times longer in neonates as compared to adults. Renal elimination of drugs is 
also reduced in the neonates. As a result, neonatal dosing regimens for a number of drugs must be reduced to avoid 

toxicity. Drug pharma codynamics may also be different in children, e.g., antihistamines and barbiturates that are generally 
sedativesin adults may be excitatory in pediatric age group. Similarly, specific drug toxicities may be unique to this age group 

asevident in case of tetracyclines affecting teeth and glucocorticoids reducing linear growth of bones. Because of these 
maturational differences in infants and children, simple proportionate reduction in the adult dose may not be adequate to 

determine an optimal paediatric dose. The most reliable dose information is usually the one provided by the drug 
manufacturer in the package insert orpaediatric doses listed in the formulary. However, such in formation is not available 

for the majority of drugs since proper dose optimization studies are often not performed in the paediatric age range. 

Consequently, initial doses are derived by scaling down the dosages used in adults and then titrating according to clinical 
response.   
 
In the absence of specific paediatric dose recommendations, an estimate can be made by any of several methods based on age, 
weight or surface area. 
 

Age-based rules: 
 
Various rules of dosage in which the paediatric dose isa fraction of adult dose based on relative age have beenused. Two of 
these are mentioned below:  
Young’s rule (for children 2 years and older) 
 

Child’s dose (approx.) 
Age (years) 

Adult dose 
Age (years)  12   

 
Fried’s rule (for children up to 2 years old) 

Age (months) 

Child’ s dose (approx.) Adult dose  
 

Weight-based rule: 
 
Because of large variability in weight among children of same age group, estimation of drug dosage for children on the 

basis of body weight is considered more reliable than that based solely on age. A rule proposed by Professor A.J. Clark ( 
known as the Clark’s rule) introduced weight proportional regimen for drug therapy. 

 

Weight of child (kg) 

Child's dose (approx.) Adult dose  
 

Body surface area based rule: 
 
The most dependable methods for calculation of paediatric drug doses are those based on body surface area (BSA).  Rate 
of metabolism and redistribution of drug, organ size, blood volume, extracellular fluid volume, renal blood flow and 

assays of blood concentration of drugs correlate closely with the BSA. 
  

BSA (m2 ) 

Child's dose (approx.) Adult dose 
 



 

 

For calculation of doses based on BSA, standard nomogram which includes both body weight and height as factors deter-mining 

BSA should be used. To calculate a child’s BSA, drawa straight line from the height column to the weight column.  The point at 

which the line intersects the surface area (SA)column is the BSA (m
2
). If the child is of roughly normal proportion, BSA 

can be calculated from the weight alone (inthe enclosed area).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Note: This nomogram was published in Nelson Textbook of Pediatrics, 18th Edition, Richard E. Behrman, Robert M.Kliegman, 
MD, Hal B,Jenson, MD and Bonita F. Stanton, MD,Nomogram for the estimation of surface area, page no. 2951,fig no. 715-1, 
W. B. Saunders Company, 2007 and has been reproduced with permission.   
 
The above mentioned rules are helpful in situations requiringthe use of a drug that is unlicensed in children and for which no 
paediatric prescribing information is available. However,these rules are not precise and doses should not be calculated if it is 

possible to obtain the actual paediatric dose. Whateverbe the method chosen to calculate the child’s dose, it shouldnever exceed 
that of an adult. 
 
B. Dosing considerations for the geriatric patient 
 
Aging is a natural process of human development and ischaracterised by a progressive loss of physiologic and reproductive 

functions. Altered response to drugs with aging occurs at both pharmacokinetic and pharmacodynamic levels. Pharmacokinetic 
changes occur with the age as a result of the inevitable anatomical and physiological changes which occur with time, such 

as loss of an organ’s functional units(nephrons, neurons) and distruption of some regulatory processes between cells and 
organs, resulting in decrease infunction of body systems. For example, first pass metabolism decreases due to decrease in 

liver mass and blood flow, resulting in an increase in bioavailability of drugs which undergo extensive first pass 
metabolism, such as, propranolol. Another example of a pharmacokinetic change is the reduced clearance of renally-

cleared drugs due to reduced renal plasma flow and glomerular filtration. This increases the potential for toxic effects 

particularly with those drugs where even marginal accumulation can have toxic effects, e.g., digoxin and lithium. Changes 

in body composition such as increase in body fat proportion and decrease in total body water result in a decreased volume 
of distribution for water soluble drugs such as digoxin, which increases their serum concentrations and potential for adverse 

effects.  
 
Geriatric patients are much more “sensitive” to the actionof many drugs, implying a change in the pharmacodynamicinter- 

actions of the drugs with their receptors. Elderlyare more sensitive to some sedative-hypnotics and analgesics. Certain 
homeostatic control mechanisms appear to beblunted in elderly. Since homeostatic responses are often important 

components of the total response to a drug, these physiological alterations may change the pattern orintensity of drug 
response. The age-related changes in the functions and composition of the human body require adjustments of drug 

selection and dosage for old individuals. Drug excretion via the kidneys declines with age, the elderly should therefore 



 

 

betreated as renally insufficient patients. A rough estimate of creatinine clearance can be obtained from the Cockcroft-
Gault formula: 

(140 - Age) (Weight in kg) 

Creatinine clearance (approx.) (ml/min) (for males)  
 

 
For females, the result is multiplied by 0.85. The formula is applicable to patients between the age of 40 and 80.The 

metabolic clearance is primarily reduced with drugsthat display high hepatic extraction (‘blood flow-limite dmetabolism’), 

whereas the metabolism of drugs with lowhepatic extraction (‘capacity-limited metabolism’) usually is not diminished. 

Reduction of metabolic drug elimination is more pronounced in malnourished or frail subjects. The water content of the aging 

body decreases, the fat content rises, hence the distribution volume of hydrophilic compounds is reduced in the elderly, 

whereas that of lipophilic drugs is increased. Intestinal absorption of most drugs is not alteredin the elderly. Aside of these 

pharmacokinetic changes, one of the characteristics of old age is a progressive decline incounter- regulatory (homeostatic) 

mechanisms. Therefore drug effects are mitigated less, the reactions are usually stronger than in younger subjects, the rate 

and intensity of adverse effects are higher. Examples of drug effects augmented in this manner are, postural hypotension 

with agents that lower blood pressure, dehydration, hypovolemia and electrolyte disturbances in 

response to diuretics, bleeding complications with oral anticoagulants, hypoglycemia with antidiabetics, and 

gastrointestinalirritation with non-steroidal anti-inflammatory drugs. Thebrain is an especially sensitive drug target in old 

age. Psychotropic drugs, but also anticonvulsants and centrallyacting antihypertensives, may impede intellectual functions 

and motor coordination. The antimuscarinic effects of some antidepressants and neuroleptic drugs maybe responsible for 

agitation, confusion and delirium in the elderly. Hence, drugs should be used very restrictively ingeriatric patients. If drug 

therapy is absolutely necessary, the dosage should be titrated to a clearly defined clinical orbiochemical therapeutic goal 

starting from a low initial dose. 

 

 
 
 
 
 
 
 



 

 

Appendix 18 

Storage of medicines  
 

 
Improper storage of drugs may result in loss of potency/efficacy, altered safety profile. Such deterioration of quality may 

not be visible to the naked eye. It is, therefore, essential to adopt good storage practices at all points in the supply chain. 
 

Storage Procedures and Instructions 
 
The storage conditions for medicines must be carefully read and followed. These conditions could be Cold storage - 2-8

°
C 

Cool storage - 10-25
°
C and If specific storage condition not mentioned - means it should preferably be stored in cool 

temperature Others - as specified in the drug label 
 
The following are the recommended storage conditions for medicines. 
 
 

On the Meaning Tell the Patient/ care taker  
label  
Do not store To be stored in  
over 8°C refrigerator  

(from +2°C to  
+8°C) 

 
Keep in the general  
compartment of  
the refrigerator and do not  
keep in the place where you 

make ice  
Do not store To be stored at  
over 30°C room temperature  

(from +2°C to  
+30°C) 

 
Keep in any part of the house,  
except in Bath room/ Kitchen.  
Do not keep near the window  
area 



 

 

 
Do not To be kept in Keep in the General 

Freeze refrigerator Compartment 

 (from +2°C to +8°C of the refrigerator and do not 
 but not in freezer keep in the place where you 

 chamber Ice) make ice 

 
   

Protect To be stored in The manufacturer would have 
from normal humidity at provided such drug products 
moisture room temperature in a moisture-resistant 

 (RH less than 60%); container/or packages. Keep 

 to be provided by in any part of the house, 

 the manufacturer in except in Bath room/Kitchen. 

 a moisture-resistant Do not keep near the window 

 container area 

Protect To be stored in a The manufacturer would have 
from light-resistant provided such drug products 

light cupboard/ drawer; to in a light-resistant container/ 

 be provided by the package. Keep in a 

 manufacturer. cupboard/drawer or in a box 

  with lid closed, in any part of, 

  the house except in Bath 
  room/ Kitchen or near or in 

  the window area 

Store in a To be stored in Store in a deep freezer 

freezer freezer  
at -2°C or   

less   
 
Specific Cases - 
 
Vaccines: Liquid vaccines are to be stored between 2°  to 8° C and should not be frozen. All lyophilized vaccines should 

be stored between 2°  to 8° C and for long term storage can be kept at or below -20° C or otherwise as specified in the 
individual monographs. Oral polio should be stored in a freezer -2° to -18° C Biotechnology derived products : such as 

Filgrastim Injection, Recombinant Streptokinase for Injection and Interferon Alpha 2a Injection should be stored at 2° to 
8° C. 
 
Blood products : Cryoprecipitated Antihaemophilic Factor should be stored at a temperature of -18°C or below. 
Driedhuman Antihaemophilic Fraction (Dried Factor VIII Fraction) should be stored at -20°C or below. Anticancer 

formulations : Vincristin Injection and vinblastin injection – Store in deep freezer (below -18°C) 
  
 
Drugs which should be protected from moisture 
 
Some of the examples are :Tablets of  Paracetamol, Tolbutamide, Rifampicin + Isoniazidand Nevirapine Nystatin ointment 

and tablets, Liquid paraffin emulsion and Tolnaftate cream Oral rehydration salts (ORS) 
 
 

Note: The manufacturer, chemists, retailers etc should consult Schedule P and other provisions of Drugs and Cosmetics 
Rules for regulatory requirements for storage conditions of drugs.  
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Appendix 19 
 

Therapeutic Drug Monitoring  
 

 
Therapeutic drug monitoring (TDM) is defined as measuremnt of drug levels in the biological fluids usually blood (serum 

or plasma). It has been carried out insaliva, urine, sweat, tear fluids, etc. It is carried out for specific drugs at various time 
intervals in order tomaintaina relatively constant concentration of the particular drug in the bloodstream and to optimize 

drug therapy. The main focus of TDM is on drugs with narrow therapeutic range. Apart from this, it also plays  a  
significant  role  for  drugs  having  large interindividual variations; relatively toxic drugs used inconcomitant disease 

conditions, for escalation of dose, drugs showing wide variation in their metabolism, major organ failure, poisoning cases, 

failure of therapeutic response, to enhance patient compliance, etc. It is very important in such situations in which the 
drugs are to be taken on chronic or life-long basis (chronic disease conditions such as bipolar disorder, organ transplant 

rejection, neurological disorders, etc.). The timing and frequency of blood collection after the medication and correct 
interpretation of results of analysis and their correlation with clinical features ensures the best therapeutic outcome. 

 

Indications for drug monitoring 

 
• Drugs whose efficacy is difficult to establish clinically, like Phenytoin. 

 
• Drugs with a narrow therapeutic index. Examples: Lithium, phenytoin, digoxin. 

 
• Patients who have impaired clearance of a drug with a narrow therapeutic index. e.g., Patients with renal failure have 

decreased clearance of digoxin and therefore are at a higher risk of toxicity. 
 
• Drugs whose toxicity is difficult to distinguish from a patient’s underlying disease. e.g., Patients with chronic 

obstructive pulmonary disease treated with theophylline. 
 

When not to do TDM 
 
1. Drugs whose pharmacological effects can easily be used to dose titration, like oral hypoglycemic agents, anti-

hypertensive drugs. 
 
2. When easier and/or cheaper methods/alternatives to TDM are available to titrate the drug like International 

normalized ratio (INR) for warfarin. 
 

Time of sample collection 
 
1. Sample should be collected after steady state has been reached (5 half-lives), unless TDM is intended to predict 

toxicity after single dose. 
 
2. Usually “trough” concentrations are measured by taking the sample just before the subsequent dose. 
 
3. Drugs whose half-lives are much shorter than the dosing interval, the peak and trough levels may be indicated to 

evaluate the dosage of drugs. e.g., Gentamicin. 
 
TDM could be affected because of one or more of the factors relating to pharmacokinetics of the drug, or drug 

administration, or sample collection. Renal and hepatic alterations to half-life must also be considered. Laboratory 
variations also affect the TDM. 
 
The  following  table  summarizes  the  therapeutic concentration range of various drugs: 
 

 
 

 
 

 

 
 



 

 

 
 
 

Table: Important drugs requiring therapeutic monitoring   
S. Pharmacological Drugs Therapeutic 

No. category  drug conc. range 

1. Drugs acting on Amiodarone 1.0-2.5 µg/ml 
 cardiovascular system Digoxin 0.8-2.0 ng/ml 

  Procainamide 4.0-10.0 µg/ml 
2. Antibiotics Gentamycin 5.0-10.0 µg/ml 

  Amikacin 15.0-25.0 µg/ml 

  Vancomycin 15.0-25.0 µg/ml 

  Tobramycin 5.0-10.0 µg/ml 
    

3. Antiepileptics Phenobarbital 15.0-40.0 µg/ml 
  Phenytoin 10.0-20.0 µg/ml 

  Valproic acid 50.0-100.0 µg/ml 

  Carbamazepine 5.0-12.0 µg/ml 

  Ethosuximide 40.0-100.0 µg/ml 

  Gabapentin 2.0-20.0 µg/ml 
  Lamotrigine 4.0-18.0 µg/ml 
4. Immunosuppressants Cyclosporine 50.0-300.0 µg/ml 

  Tacrolimus 5.0-20.0 µg/l 

  Sirolimus 5.0-15.0 µg/l 

  Mycophenolate 1.0-60.0 mg/l 

  mofetil  
    

5. Psychopharmacologic Lithium 0.8-1.2 mEq/l 
 al agents Imipramine 0.15-0.3 µg/ml 

  Amitriptyline 0.12-0.15 µg/ml 

  Nortriptyline 0.05-0.15 µg/ml 

  Desipramine 0.15-0.3 µg/ml 

  Clozapine 0.35 to 0.6 mg/l 

6. Anti-infective Cycloserine 20-35 µg/ml 
  Ethambutol 2.0-6.0 µg/ml 

  Pyrazinamide 20.0-50.0 µg/ml 

  Streptomycin 35.0-45.0 µg/ml 
     

 
TDM gives useful information regarding individual variations in drug utilisation patterns as a consequence of altered 

physiological state or disease process and thus, provides the clinician a better insight into the factors determining the 
patient’s response to drug therapy. 
 
 
 
 



 

 

Appendix 20: 

TIPS FORHEALTHYLIFE STYLE 

Lifestyle is the term used to describe the way individuals, family circles and societies/ 

communities live. Occupational life style is the cause for most of the non-communicable 

andchronic ailments such as cardio-vascular disorders, diabetes, obesity, metabolic syndromes, 

dementia, depression, kidney disorders, obesity, Alzheimer’s disease, obstructive pulmonary 

disease, osteoarthritis, osteoporosis, certain types of cancers etc in India. A joint report of the 

WHO and World Economic Forum states that India will suffer a loss of 236 billion USD by the 

year 2015. Clean healthy food in the optimum quantity, clean air and clean water are important 

factors that ensure healthy life. The following are the factors which contribute to lifestyle 

diseases. 

Most of the lifestyle behaviors are modifiable/ controllable by ensuring the quality of daily needs 

of fruits, vegetables, milk, egg, meat etc in unadulterated forms and/ or free from toxic 

substances and other pollutants but limitations exist in the cases of living in polluted 

environments, access to water and food from unhygienic public places. The factors contributing 

and remedies to prevent the same are as follows, 

Causative Factors Tips 

  

Sedentary lifestyle Routine physical activities including 

 optimum exercises in the forms of 

 brisk walking, jogging, cycling, 

 playing games that involve physical 

 activity and swimming 

  

Unhealthy and Avoiding readymade food especially 



 

 

unbalanced diet those with added colours, 

 preservatives, flavouring agents etc. 

 Avoiding junk and fried foods and by 

 eating healthy dietary protein and fibre 

 and by following hygienic habits. 

 Maintain optimal weight (BMI: 18.5 to 

 25.0; <23) 

  

   

 Alcohol Avoid alcoholic drinks in any form 

  

 Drug abuse Every drug has some side effect or 

 other. Drugs should be taken under  

 medical supervision and/or advice  

 strictly. When it is necessary to take  

 drugs, use the correct drug at the  

 correct dose observing all precautions.  

 Avoid self medication and improper  

 medication especially of antibiotics,  

 hormones and other such potent drugs  

   



 

 

Disturbed Follow a routine to maintain body’s 

Biological biological rhythm  

Clock/Rhythm   

  

 Improper body Learn and adopt proper body postures 

posture   

  

 Tobacco Avoid smoking and consumption of 

 tobacco based products  

  

 Stress Disciplined, stress free life would 

 enable healthy living  

  

 Polluted Avoid living in polluted environment 

environment   

  

 Cosmetics Avoid cosmetics to the extent possible 
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The relevance of the life-style of the patient is to be bornein mind while deciding the course of 

treatment in a case. While deciding the drugs to be administered/ prescribed, examining the life-

style of the individual and if needed, that of the family and locality will enable a better 

prescription practice and patient compliance. 
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	Dosage form(s); Tablet 250 mg; Oral Suspension 250 mg/ml.

	9.6 Anti-Leishmaniasis Drugs
	Visceral Leishmaniasis
	Mucocutaneous Leishmaniasis
	Miltefosine
	ScheduleH
	Schedule H
	Dose;Deep intramuscular injection.


	Sodium Stibogluconate*
	Slow intravenous infusion

	9.7 Antimalarial Drugs
	9.7  Antimalarial Drugs
	Treatment of Malaria Uncomplicated malaria
	Treatment of malaria in pregnancy:
	Treatment of severe malaria:
	Schedule H
	Dose; Treatment- Adult — for malaria;200 mg /day once a day with quinine.

	Artesunate + Sulfadoxine + Pyrimethamine (AS-SP)*
	Sulfadoxine + Pyrimethamine (SP)
	Artemether + lumefantrine
	Artesunate + Mefloquine
	Arterolane + Piperaquine
	Quinine*
	Arteether
	Schedule H
	Dose; Adult—150mg i.m. injection, once daily for 3 consecutive days.

	Artemether
	Artesunate*
	Primaquine*
	P. falciparum Gametocytocidal treatment of P. falciparum malaria (after standard blood schizontocide therapy); Adult and Child — 0.75 mg/kg as a single dose on day 2.

	9.8 Antimycobacterial Drugs
	Treatment Regimens:
	Clofazimine*
	Schedule H1

	Dapsone*
	Schedule H
	Schedule H1

	9.8.2  Anti tuberculosis Drugs
	Recommended 6-Month Treatment Regimens for Tuberculosis1
	Amikacin*
	Dose; Intramuscular or intravenous injection or infusion: Adult — 15 mg/kg body weight daily in 2 divided doses, increased to 22.5 mg/kg body weight daily in 3 divided doses in severe infections. (max. 1.5g daily for 10 days, max. cumulative dose is 1...

	Capreomycin
	Dose; Deep intramuscular injection: Adult—1g daily for 2 to 4 months (not more than 20mg/kg body weight).Then 1 to 2g 2 to 3 times each week, in case of renal impairment reduce the dose in accordance with creatinine clearance.

	Cycloserine
	Dosage forms; Capsule/Tablet- 250 mg.

	Ethambutol *
	ScheduleH1
	ScheduleH

	Isoniazid*
	ScheduleH1

	Kanamycin
	ScheduleH

	Pyrazinamide*
	ScheduleH1
	ScheduleH1 (1)
	ScheduleH1 (2)
	ScheduleH1 (3)
	Dosage forms; Tablets/Capsules

	Rifampicin + Isoniazid + Ethambutol
	Indications; Tuberculosis.
	Dosage form; Tablets-
	Schedule H1

	Rifampicin + Isoniazid + Pyrazinamide
	Rifampicin + Isoniazid + Pyrazinamide + Ethambutol
	ScheduleH1
	Indications;Tuberculosis.
	Dosage form(s);  Tablets-

	Streptomycin*
	DOTS (Directly Observed Treatment, Short Course)
	9.9 Antipneumocystosis and Antitoxoplasmosis Drugs
	Toxoplasmosis:
	9.10 Antiretrovirals
	Principles of Treatment
	Drugs used to treat HIV Infection:
	Initiation of Treatment
	Monitoring:
	Changing Therapy:
	Pregnancy:
	Lactation:
	Post-Exposure Prophylaxis:
	Lipodystrophy and Metabolic Effects:
	9.10.1  Nucleoside/Nucleotide Reverse Transcriptase Inhibitors
	Abacavir
	ScheduleH

	Didanosine*
	Lamivudine*
	ScheduleH

	Stavudine*
	Tenofovir
	Schedule H

	Zidovudine (AZT)*
	9.10.2 Non-Nucleoside Transcriptase Inhibitor
	Efavirenz*
	ScheduleH

	Nevirapine*
	9.10.3  Combinations
	Dosage form(s); Tablets-
	Dose; Adult — 1 tablet twice daily. Patients with body weight less than 50 kg, 2 mg/kg body weight 2 times a day. Child — 3 months to 12 years; half adult dose is  given 2 times a day.

	Stavudine + Lamivudine (d4T + 3TC)
	ScheduleH
	Dose; Adult — 3TC:150 mg BID or 300 mg once daily-without regard to meals; d 4T: Body weight e” 60 Kg: 40 mg twice daily. Body weight < 60Kg:
	30 mg twice daily without regard to meals - WHO recommends 30 mg twice daily dosing regardless of body weight (where the body weight is less than 60 kg). Child — d4T: 1 mg/Kg twice daily. 3TC: 4 mg/Kg twice daily.
	Lamivudine + Zidovudine*
	Schedule H
	Dose; Adult — 2 tablets 3 times a day or as prescribed. Child — Half the adult dose.
	Schedule H (1)
	Dose; Adult— 2 tablets 3 times a day; Child— Half adult dose.

	9.10.4   Protease Inhibitors
	Indinavir*
	ScheduleH
	Dosage form(s);    Tablet/Capsule- 400 mg.

	Lopinavir + Ritonavir
	Nelfinavir*
	Dose; Adult — 750 mg thrice daily; Child—3 to 13 years: initially 25 to 30 mg/kg body weight 3 times a day (max. 1.25 g) or 50 to 55 mg/kg bodyweight twice daily. Not recommended under 3years.

	Oseltamivir
	Ritonavir*
	Dose; Adult— Initially 300mg every12h for 3 days increased in steps of 100 mg every 12 h over not longer than 14 days to 600 mg every 12h. Child — Over 2 years: initially 250 mg/m2 of body surface area every 12h, increase by 50mg/m2 at intervals of 2 ...

	Saquinavir*
	ScheduleH
	Dose; Adult and child —over 16 years: with low dose ritonavir, 1g saquinavir every 12 h.

	Zanamivir
	Praziquantel*
	ScheduleH

	9.12 Antiviral Drugs
	Herpes and Cytomegalo virus Infections: Herpes Simplex Virus (HSV):

	Herpes Zoster Virus:
	Schedule H
	Intravenous infusion: Severe initial genital herpes, Varicella zoster, Herpes simplex infection: 5 mg/kg body weight every 8 h for 5 days. Child — Under 2 years; half dose. Above 2 years; adult dose. Varicella and herpes zoster; 20 mg/kg body weight (...


	10. Antimigraine Drugs
	10.1 For Prophylaxis

	10. Antimigraine Drugs (1)
	10.1 For Prophylaxis
	Flunarizine
	Topiramate:
	Indication: Prophylaxis of migraine
	Dosage form; Tablet: 25, 50, 100 mg.
	Dose; adult and children >12 years age: Start with low dose (25 mg qhs) may titrate to
	achieve 50 mg BID.
	Contraindications—Hypersensitivty reaction, within 6 hour of alcohol intake, patients with metabolic acidosis taking metformin concomitantly.
	Precaution; Adequate hydration should be maintained to reduce the risk of renal stone, in alcoholics, during strenous exercise (as oligohydrosis has been reported with this drug so body temperature may rise), in renal impairment, respiratory disorder ...
	Adverse effects; reduced serum bicarbontae, dizziness, abnormal vision, weight loss, tremors, ataxia, apathy, dry mouth, dysgeusia, hyperthermia, hypokalemia, neuropathy
	Amitriptyline:
	Indication; Prophylaxis of migraine
	Dose;  Per-oral, Adults:10-25 mg qhs; Children (>12 years age)— 0.25 mg/kg/day qhs, not to exceed 1 mg/kg/day.
	Contraindications;  Hypersensitivity, acute recovery phase following MI, within 14 days of administration of MAO inhibitors
	Precautions; Avoid in angle closure glaucoma, may impair mental/physical abilities, use with caution in cardiovascular disease, diabetes, mania (may worsen), benign prostatic hyperplasia, hepatic & renal impairment, thyroid dysfunction, drugs causing ...
	Adverse effects; Dry mouth, constipation, urinary retention, extrapyramidal  symptoms, blurred vision, bone -marrow suppression.
	10.2Treatment of Acute Migraine
	Dihydroergotamine*

	2. Antineoplastics and Immunosuppressants
	Antineoplastics 257

	11 Antineoplastics and Immunosuppressants
	11.1  Antineoplastics
	Precautions and Contraindications; Treatment with cytotoxic drugs should be initiated only after baseline tests of liver and kidney function have been performed and baseline blood counts established. It may be necessary to modify or delay treatment in...
	kidney function. Many cytotoxic drugs are teratogenic and should not be administered during pregnancy especially in the first trimester.  Contraceptive measures  are required during  therapy and  possibly  for  a period after therapy has ended. Cytoto...
	11.1  Antineoplastics (1)
	Actinomycin D (Dactinomycin)*
	ScheduleH

	Alpha Interferon*
	ScheduleH
	ScheduleH (1)
	ScheduleH (2)

	Bleomycin*
	Schedule H, G
	Dose; Intramuscular and subcutaneous injection

	Schedule X
	Schedule H

	Busulphan*
	Schedule G

	11.1  Antineoplastics (2)
	Carboplatin*
	Schedule H

	Chlorambucil*
	Schedule G

	Cisplatin*
	Schedule H
	Dose; Intravenous injection (use syringes devoid of aluminium component)


	Cyclophosphamide*
	Schedule G

	Cytosine Arabinoside (Cytarabine)*
	ScheduleH

	Dacarbazine*
	Schedule H
	Schedule H (1)
	Schedule H (2)
	Schedule H (3)

	11.1  Antineoplastics (3)
	Etoposide*
	Schedule H
	ScheduleH

	Folinic Acid*
	Gemcitabine*
	Schedule H
	Schedule
	Head & Neck Tumors
	Chronic Myelocytic Leukemia, Resistant
	Precautions; Myelosuppression, Malignancies, Embryo-Fetal Toxicity. Vasculitic Toxicities, Live Vaccinations, Macrocytosis
	Adverse Drug Reactions; Headache, convulsions, Drowsiness, dizziness, hallucinations, Alopecia (rare), Erythema, rash, Cutaneous vasculitis/ ulcers and gangrene, , Radiation recall reaction (rare), Dermatomyositis like changes, Nail changes, Hyper pig...


	Ifosfamide*
	Imatinib*
	L- Asparaginase*
	Schedule G
	Dose; Intramuscular, intravenous or subcutaneous injection

	Schedule H

	Melphalan*
	ScheduleH
	Intravenous injection


	Mercaptopurine*
	Schedule G

	Mesna*
	Schedule H
	ScheduleH

	Mitomycin*
	Paclitaxel*
	ScheduleH

	Procarbazine*
	Schedule H

	Thalidomide
	Schedule H

	Vinblastine*
	Schedule H
	Schedule H (1)
	Schedule


	11.2 Immunosuppressants
	ScheduleH
	ScheduleH (1)
	Dose; Oral and intravenous infusion
	Intravenous infusion

	Tacrolimus

	12. Antiseptics and Disinfectants
	12.1  Antiseptics
	12.1 Antiseptics
	Acriflavin + Glycerin*

	Cetrimide*
	Chlorhexidine*
	Ethyl Alcohol*
	Hydrogen Peroxide*
	Dosage form; 6% solution.


	12.2 Disinfectants
	Bleaching Powder*
	Chloroxylenol
	Glutaraldehyde*

	13. BASICS OF MEDICAL EMERGENCIES
	Anaphylaxis
	Status epilepticus
	Hypoglycemia
	Iii   Octreotide if recurrent hypoglycemia develops despite dextrose therapy. Dose is 50-100 micrograms SC; may be repeated after 6 hours.
	Myocardial infarction (ST segment elevation)

	14.1 Antianginal Drugs
	Stable Angina
	Nitrates
	Beta-Blockers
	Calcium-Channel Blockers
	Unstable Angina
	Prinzmetal’s Angina
	Schedule H
	Schedule H (1)

	Isosorbide-5-Mononitrate*
	Schedule H

	Isosorbide Dinitrate*
	Schedule H

	Metoprolol*
	ScheduleH
	Schedule H

	14.2  Antiarrhythmic Drugs
	A trial Fibrillation
	Atrial Flutter
	Paroxysmal Supraventricular Tachycardia
	Ventricular Tachycardia
	Bradyarrhythmias
	Cardiac Arrest

	Adenosine*
	Schedule H

	Amiodarone*
	ScheduleH
	Schedule H

	Isoprenaline
	Schedule H

	Lignocaine Hydrochloride + Adrenaline*
	Schedule H

	Lidocaine + Prilocaine
	eutectic mixture;

	Procainamide *
	Quinidine
	Schedule H

	14.3 AntihypertensiveDrugs
	Management of Hypertension:
	Hypertensive Emergencies
	Hypertension inPregnancy

	Amlodipine*
	Schedule H
	Schedule H (1)
	Schedule H (2)

	Hydralazine
	Losartan*ScheduleH
	Methyldopa*
	Nifedipine*
	Schedule H
	Schedule H (1)

	Sodium Nitroprusside*
	Schedule H

	Telmisartan
	Terazosin
	Schedule H

	14.4  Antithrombotic Drugs
	Myocardial Infarction:
	Abciximab
	Acetylsalicylic Acid*
	Alteplase
	Schedule H

	Clopidogrel*
	Schedule H

	Streptokinase*
	Schedule H

	Urokinase*
	Schedule H

	14.5  Blood Products and PlasmaSubstitutes
	Albumin*
	Dextran-40*
	Schedule H

	Dextran-70*
	Schedule H

	Hydroxy Ethyl Starch*
	Polygeline*
	Plasma Fraction for Specific Use
	Factor VIII Concentrate*
	Factor IX Complex
	(Coagulation Factors II, VII, IX, X) Concentrate*

	Fresh Frozen Plasma(FFP)*
	Platelet rich plasma*
	Indications;

	Tranexamic Acid
	ScheduleH

	14.6  Drugs AffectingCoagulation
	Anticoagulants in Pregnancy;
	Enoxaparin*
	Menadione Sodium Sulphate (Refer Phytomenadione below) Phytomenadione*
	Schedule H

	Protamine*
	Warfarin*
	14.7    Drugs Used in HeartFailure
	Dobutamine*Schedule H
	Dopamine*
	Indications;Oedema; mild to moderate hypertension.

	14.8 Lipid Lowering Drugs
	Fibric Acid Derivatives
	Nicotinic acid

	Atorvastatin*
	ScheduleH

	14.8  Lipid Lowering Drugs
	Ezetimibe
	Fenofibrate
	ScheduleH
	ScheduleH (1)

	15. Dermatological Drugs
	15. Dermatological Drugs (1)
	15.1 Antibacterial Drugs
	Neomycin + Bacitracin*
	Potassium Permanganate* (Refer Page No. ----)
	Silver Sulfadiazine*
	15.2 Antifungal Drugs
	Candidosis
	Pityriasis Versicolor
	Sodium hyposulphite*(Refer Page No. ----)
	Betamethasone*
	Hydrocortisone*
	15.4 Astringent Drugs
	Zinc Oxide*
	Coal tar*
	Dithranol*
	Isotretinoin
	Urea
	Dose; Usual Adult Dose for Duodenal Ulcer; 1 g orally 4 times a day, Duration of therapy: 4 to 8 weeks
	Benzyl Benzoate*
	Gamma Benzene Hexachloride
	Permethrin*

	Immunologicals
	16.2 Ophthalmics
	16.3 Radiocontrast Media
	Hypersensitivity:
	Schedule H

	17. Dialysis Fluids
	Peritoneal dialysis
	The two forms of peritoneal dialysis

	19. Diuretics
	Electrolyte Imbalance:
	Mannitol*

	20. Drugs in Osteoporosis
	Alendronate
	ScheduleH

	Raloxifene*
	Long-Term Medication

	21.1 General Anaesthetics
	Intravenous Agents:
	Volatile Inhalational Agents:
	Inhalational Gases:
	Indications; Induction and maintenance of anaesthesia.
	Dosage form; Inhalational Gas
	Dosage form; Inhalational Gas (1)

	21.2 Local Anaesthetics
	Local Infiltration
	Surface Anaesthesia
	Spinal Anaesthesia

	21.3 Preoperative Medication
	Intravenous injection: 10 to 20 mg over 2 to 4 min immediately before procedure.
	Intravenous injection (Over 2 to 3 min): Child— 6 months to 7 years: initially 50 to 100 µg/kg; increase if necessary in steps (max. total dose 6.0mg). 6 to 12 years: initially 25to50 µg/kg increase in steps if necessary (max. total dose 10mg).
	Intramuscular injection: Adult—Sedation in combined anaesthesia; 30 to 100µg/kg repeated as required by continuous intravenous infusion 30 to 100 µg/ kg/h (lower doses in elderly). Premedication: 70 to 100µg/kg. 1 to 15 years: 50 to 150 µg/kg (max.1mg...
	Dose; Subcutaneous or intramuscular injection: Adult — Preoperative medication before procedure:up to 10 mg; 60 to 90 min before procedure; 20 to 30 mg per 12h depending on patient weight. Postoperative analgesia: 150 to 300 µg/kg every 4 h. Child — (...
	Deep intramuscular route: Adult—50 mg (max.100mg).Premedication:25to60mg 1 h before operation. Child— 5 to 10 years: 6.25 to 12.5 mg. Premedication, 5 to

	22. Drugs for Inflammatory Bowel Disease
	22. Drugs for Inflammatory Bowel Disease (1)
	Ulcerative Colitis
	Dicyclomine*
	ScheduleH
	ScheduleH (1)
	Indications; Ulcerative colitis, proctitis, proctosigmoiditis;anaphylaxis; skin disease; adrenocortical in sufficiency.
	Rectal (retention enema): Adult— Ulcerative colitis, ulcerative proctitis, ulcerative proctosigmoiditis;100 mg at night for 21days or until clinical and proctological remission; if no clinical and proctological improvement after 21days, discontinue; t...


	Mesalamine or 5-Aminosalicylic acid (5-ASA)*
	ScheduleH
	ScheduleH (1)


	23. Drugs for Myasthenia Gravis
	23. Drugs for Myasthenia Gravis (1)
	Indications; Long term immune suppression, treatment of Myasthenia gravis when prednisolone is ineffective.
	Schedule H
	Intramuscular: Adult — 0.02 mg/kg as a singledose. Child — 0.04 mg/kg as a singledose. Note: Discontinue all other anticholinesterase medications for at least 8 h prior to administration.
	Intravenous: Adult — 0.5 to 2.5 mg to a total daily dose of 5 to 20 mg. Child — 200 to 500 µg as single daily dose. Neonate —50 to 250 µg every 4 h.


	24. Drugs for Oral Health
	24. Drugs for Oral Health (1)
	Fluoridated dentifrices
	Dentifrices containing potassium nitrate
	Dentifrices containing remineralizing agent
	Dentifrices containing arginine and calcium carbonate
	Mouthwash containing essential oils
	Mouthwash containing oxygenating agents
	Sodium fluoride mouthwashes
	Tooth mousse containing casein phosphopeptide-amorphous calcium phosphate (CPP – ACP)
	Topical clotrimazole
	Oral Ulcers
	Chlorhexidine gel
	b)  Topical anesthetics Benzocaine anesthetic gel
	Mouthwash with anesthetic
	Astringent gum paint
	Artificial saliva
	Acyclovir gel

	25.1 Antiasthmatics and Drugs for Chronic Obstructive
	25.1 Antiasthmatics and Drugs for Chronic Obstructive Pulmonary disease (COPD)
	Asthma
	Inhalation

	26.1 Antiasthmatics and Drugs for Chronic Obstructive Pulmonary disease (COPD)
	Asthma
	Inhalation
	Oral
	Parenteral
	Table 1 Classification of Asthma by Level of Control
	Table 2 Management Approach Based on Control Adults and Children Older than 5 years
	Table 2 Management Approach Based on Control Adults and Children Older than 5 years (1)
	Table 2 Management Approach Based on Control Adults and Children Older than 5 years (2)
	Table 3 Estimated equipotent Daily Doses of Inhaled Glucocorticosteroid for Adults and children Older than 5 years
	Table 3 Estimated equipotent Daily Doses of Inhaled Glucocorticosteroid for Adults and children Older than 5 years (1)
	Table4LevelsofAsthmaControlinChildren5yearsand Younger
	Table4LevelsofAsthmaControlinChildren5yearsand Younger (1)
	Table4LevelsofAsthmaControlinChildren5yearsand Younger (2)
	Table 5- Asthma Management Approach Based on Control for Children 5 years and younger
	Table 6- Low Daily Doses of inhaled Glucocorticosteroids for Children 5 Years and younger
	Table 8 Initial Management of Acute Severe Asthma in children 5 years and Younger
	Table 8 Initial Management of Acute Severe Asthma in children 5 years and Younger (1)
	Beclomethasone*
	Budesonide

	ScheduleH
	Etophylline + Theophylline

	ScheduleH (1)
	ScheduleH (2)
	Hydrocortisone*
	(Refer Page No. .., …, … and …)


	Salbutamol
	Theophylline
	25.2 Antitussives (Cough suppressants)

	Contraceptives
	Combined Oral Contraceptives
	Risk Factors for Venous Thromboembolism or Arterial Disease
	Surgery
	Reasons to Stop Combined Oral Contraceptives Immediately:
	Progestogen-Only Contraceptives
	Emergency Contraception

	Centchroman (Non-steroidal oral contraceptive)
	‘Ethinylestradiol + Norethisterone’*
	Schedule H

	Levonorgestrel
	ScheduleH
	Dose — Deep intramuscular injection: Adult — Contraception (short-term); 150 mg within first 5 days of cycle or within first 5 days after parturition (delay until 6 weeks after parturition if lactating). Contraception (long-term);as for short-term, re...


	26.1.3 Intrauterine Devices
	Emergency Contraception

	Hormone Releasing IUD*
	IUD Containing Copper*
	Mechanical contraceptives Condoms*
	Estrogens
	Hormone Therapy (HT):
	Ethinylestradiol*
	ScheduleH

	Flutamide*
	Schedule H
	Schedule G

	Hormones
	Adverse Effects of Corticosteroids
	Corticosteroid Cover During Stress
	Infections
	Chickenpox
	Measles
	Dosage and Administration
	Withdrawal of Systemic Corticosteroids

	Methyl Prednisolone*
	Schedule H

	Danazol*
	Testosterone*
	ScheduleH
	Dose; Slow intramuscular injection: Adult— Hypogonadism;initially 200 to 250 mg every 2 to 3 weeks; maintenance dose 200 to 250 mg every 3 to 6 weeks. Breast cancer: 250 mg, every 2 to 3weeks.


	26.2.3 Drugs for Erectile Dysfunction
	Sildenafil
	26.3 Management of Diabetes Mellitus
	Oral Anti-hyperglycemic Drugs
	Insulin Therapy

	Acarbose
	Schedule G

	Glibenclamide*
	Gliclazide
	Schedule H

	Glimepiride
	Glipizide
	Glucagon*
	Schedule H (1)
	Insulin*
	Schedule H, G

	Intermediate Acting Insulin*
	Insulin Zinc
	Schedule G

	Isophane Insulin
	Schedule G

	Insulin Lispro
	Schedule H

	Insulin Aspart
	Schedule H

	Insulin Glargine
	Schedule H

	Insulin Glulisine
	Linagliptin
	Dosage form; Tablets-5mg

	Liraglutide
	Dosage form; Pre-Filled Pen Injection- 6mg/ml

	Metformin*
	Schedule H

	Miglitol
	Nateglinide
	ScheduleH

	Pioglitazone
	ScheduleHIndications; Type 2 diabetes mellitus
	Premix insulin 30:70*
	Repaglinide
	ScheduleH

	Sitagliptin
	Saxagliptin
	Voglibose
	Ovulation Inducers and Progestogens
	Clomifene*
	Schedule  H
	26.4.2 Progestogens
	Oxytocics and Antioxytocics
	Postpartum Haemorrhage
	Premature Labour

	26.5.1 Oxytocics
	Ergometrine
	ScheduleH
	Slow intravenous injection: Adult and child — Excessive uterine bleeding; 250 to 500 µg when the anterior shoulder is delivered or immediately after birth.

	Ethacridine Lactate
	Schedule H (2)
	Indications; As abortifacient for termination of second trimester pregnancy
	Methylergometrine*
	Schedule H (3)
	Mifepristone*
	Schedule H (4)
	Misoprostol*
	Schedule H (5)
	Oxytocin*
	Mifepristone + Misoprostol
	ScheduleH
	Intravenous injection/infusion
	Subcutaneous, intramuscular or intravenous injection

	Inhalation:

	26.6 Thyroid Hormones and AntithyroidDrugs
	Antithyroid Drugs

	Carbimazole*
	ScheduleH (1)
	Iodine* (Refer Page No. …)
	Levothyroxine*  Schedule H
	Active Immunity
	Passive Immunity
	Sera and Immunoglobulins
	Contraindications and Precautions
	Adverse Reactions
	Anti-D Immunoglobulin (Human)
	Antitetanus Immunoglobulin (Human):
	Diphtheria Antitoxin:
	Rabies Immunoglobulin (Human):

	27.1 Immunoglobulins
	Both intramuscular and intravenous injection
	Dose; Intramuscular injection and wound infiltration:

	27.2 Sera
	Antivenom Sera
	Schedule C

	27.3 Vaccines
	Contraindications and Precautions
	Adverse Reactions:
	Vaccines for Universal Immunization:
	ImmunisationschedulerecommendedbyWHO SchemeA
	Age
	Vaccines
	Birth BCG; Poliomyelitis, oral (1st); Hepatitis B (1st)
	6weeks Diphtheria, pertussis, tetanus (1st); Haemophilus influenzae(type b)1(1st); Poliomyelitis, oral (2nd); Hepatitis B(2nd)
	10 weeks  Diphtheria, pertussis, tetanus (2nd); Haemophilus influenzae (type b)1 (2nd); Poliomyelitis, oral (3rd)
	14 weeks  Diphtheria, pertussis, tetanus (3rd); Haemophilus influenzae (type b)1 (3rd); Poliomyelitis, oral (4th); Hepatitis B (3rd)
	9 months  Yellow fever (in countries where yellow fever poses a risk); Measles
	Scheme B
	Vaccines for Specific Conditions:
	InfluenzaVaccine:
	Meningococcal Polysaccharide Vaccine:
	Mumps Vaccine:
	Rabies Vaccine (Inactivated):
	Rubella Vaccine:
	Typhoid Vaccine:
	Yellow Fever Vaccine:
	Dose;  Intramuscular or deep subcutaneous injection:

	ScheduleH
	Dose; Intramuscular or deep subcutaneous injection:
	Dose; Intramuscular or deep subcutaneous injection: (1)
	Intramuscular injection: 2 booster doses of injection first before school entry and second at leaving school. Further booster doses may be required to adults at special risk of polio endemic areas. Child—Primary immunisation:3drops at birth and at 6,1...
	Dose; Intramuscular or deep subcutaneous injection: Adult — Immunisation against  rabies;  pre- exposure prophylaxis: 1ml on days 0, 7 and 28 with reinforcing doses 2 to 3 years for those at continued risk.
	Dose; Intramuscular or deep subcutaneous injection: Adult — 0.5 ml as a single dose.
	Intramuscular or deep subcutaneous injection
	Intramuscular or deep subcutaneous injection: Adult— 0.5 ml, with reinforcing doses every 3 years for those at continued risk. Child— 0.5 ml, with reinforcing doses every 3 years for those at continuedrisk.


	28. Muscle Relaxants
	Atracurium Besylate*
	Dose; Subcutaneous or intramuscular injection: Adult — Myasthenia gravis: as neostigmine metilsulfate; 0.5 to 2.5 mg as required, total daily dose 5 to 20 mg. Child—200to500µgas required.Neonate:50to250µg 30 min before feeds (not usually required beyo...
	Pancuronium
	Succinylcholine Chloride*
	ScheduleH

	Vecuronium*
	ScheduleH


	29. Ophthalmological Preparations
	29.   OphthalmologicalPreparations
	Administration of Eye Preparations:
	Performance of Skilled Tasks
	29.1 Antiglaucoma Drugs
	Acetazolamide
	Betaxolol*
	Schedule H
	ScheduleH

	Latanoprost
	ScheduleH

	Physostigmine(Eserine)
	Pilocarpine*
	ScheduleH

	Timolol*
	29.2 Anti-Infective Drugs
	ScheduleH
	Schedule H

	Oxytetracycline
	Intramuscular: Infections caused by susceptible pathogens;Adult —250 mg once daily.Child— above 8 years: 15 to 25 mg/kg daily in 2 to 3 divided doses, max. 250 mg.Ophthalmic:External bacterial infections of the eye: Adult— Apply the ointment 2 to 3 ti...

	Anti-InflammatoryDrugs
	29.4 Local Anaesthetics
	Tetracaine*

	29.5 Mydriatics
	Homatropine*
	Phenylephrine*
	ScheduleH

	29.6 Ocular Decongestant Xylometazoline
	Drugs Used in Treatment of Psychiatric Disorders

	Antianxiety Agents and Drugs Used in Sleep Disorders
	Alprazolam*
	Schedule H (6)
	Schedule H (7)
	Schedule H (8)
	Seizure disorder

	Schedule H (9)
	Nitrazepam
	Indications; Insomnia

	Schedule H (10)
	Zolpidem
	Schedule H (11)
	30.2 Antidepressants
	Amitriptyline*
	Schedule H (12)
	Imipramine
	Schedule H (13)
	Escitalopram
	Fluoxetine
	Schedule H (14)
	Mirtazapine
	Schedule H (15)
	Indications; Major depressive disorder, chronic tension type headache
	Sertraline
	Schedule H (16)
	Venlafaxine
	Schedule H (17)
	30.3 Antipsychotics
	Acute Phase Treatment:
	Maintenance Therapy
	Adverse Effects

	Chlorpromazine
	Schedule H (18)
	Trifluoperazine
	ScheduleH

	Haloperidol
	Schedule H (19)
	Intramuscular injection

	Fluphenazine decanoate
	Schedule H (20)
	Olanzapine
	Schedule H (21)
	Intramuscular injection

	Risperidone
	Schedule H (22)
	Indications; Schizophrenia and other psychotic disorders, mania; psychomotor agitation and violent behaviour; agitation; autism-related irritability.
	Dosage form(s); Tablets 0.5,1,2,3 and 4 mg. Orally Disintegrating tablets 0.5,1 and 2mg. Liquid 1mg/ml; Long-acting depot microsphere formulation for deep intramuscular administration 25 mg vial/kit
	Intramuscular injection (depot)

	30.4 Drugs for Bipolar Disorder
	Acute treatment
	Rapid cycling
	Maintenance treatment

	Schedule H (23)
	Lithium Carbonate
	Schedule H (24)
	Valproic acid and Sodium valproate
	Schedule H (25)
	30.5 Drugs Used for Obsessive Compulsive Disorders
	Clomipramine
	Schedule H (26)
	30.6 Drugs Used in Treatment of Substance Use Disorders
	A. Maintenance therapy (Long term pharmacotherapy)
	2. Opioid usedisorders
	3. Alcohol usedisorders
	4. Drugs used as anti-cravingagents
	B. Drugs used in detoxification (Short term pharmacotherapy)

	Acamprosate
	Schedule H (27)
	Schedule H (28)
	Buprenorphine (Higher strength)
	Schedule H (29)
	Bupropion
	Schedule H (30)
	Indications; Anti-craving agent in nicotine use disorders.
	Schedule H (31)
	Drug interaction; concentration. Potentiates action of major neuroleptics.
	Clonidine (ReferPageNo.--- and----)

	Schedule H (32)
	Schedule H (33)
	Schedule H (34)
	Disulfiram
	Schedule H (35)
	Schedule H (36)
	Methadone
	Schedule H (37)
	Naltrexone
	Schedule H (38)
	Dosage form; Tablets — 50 mg.

	Nicotine
	Nicotine chewing gum
	Transdermal Patch

	Varenicline
	31. Solutions Correcting Water, Electrolyte and Acid Base Disturbances
	Miscellaneous
	31. Solutions Correcting Water, Electrolyte and Acid Base Disturbances (1)
	Oral
	Parenteral
	Glucose*
	Glucose + Sodium Chloride*
	Hypertonic Saline
	Potassium Chloride*
	Ringer Lactate (Compound Sodium Lactate)*
	Sodium Bicarbonate*
	SodiumChloride
	SodiumLactate
	Water for Injection*
	31.3 Miscellaneous
	Glycerol (Glycerin)*

	32. Vitamins, Minerals and Antianaemic Drugs
	Vitamins and Minerals …

	32. Vitamins, Minerals and Antianaemic Drugs (1)
	Vitamins and Minerals
	Vitamins:
	Minerals

	Ascorbic Acid (Vitamin C)*
	Calcium Carbonate + Vitamin D3

	Calcium Gluconate*
	Dose; Slow intravenous injection and continuous intravenous infusion: Hypocalcaemic tetany;Adult — 1g (2.2 mmol) by slow intravenous injection, followed by continuous intravenous infusion of about 4g (8.8 mmol) daily.
	Iodine* (Refer Page No….)
	Dosage form; Crystals Bulk.
	Methylcobalamin
	Nicotinamide*
	Riboflavin*
	Dosage form; Tablet- 5 mg.

	Sodium Fluoride
	Thiamine*
	Vitamin A*
	32.2 Antianaemic Drugs
	Iron-Deficiency Anaemia:
	MegaloblasticAnaemia:
	Prevention of Neural Tube Defects:

	Cyanocobalamin (Vitamin B12)*
	Intramuscular injection: Initially 1 mg repeated 10 times at intervals of 2 to 3 days, maintenance 1 mg every month.

	Erythropoietin
	Indications — Anaemia of chronic renal failure, anaemia in patients with AIDs, anaemia associated with cancer chemotherapy, reduction of Allogeneic Blood Transfusion in Surgery Patients.
	Subcutaneous Anaemia related to non-myeloid malignant disease chemotherapy
	Intravenous Increase yield of autologous blood
	Ferrous Gluconate, Ferrous Sulphate:

	Iron Salts + Folic Acid
	Folic acid
	Iron salt
	Dose — Oral Supplementation:Pregnant adolescents and adult women: 30mg-60mg of elemental iron supplement and 0.4mg of folic acid daily throughout pregnancy (begin as early possible) Treatment—Adult—120mgofelementaliron+0.4mgof folicacid Child — Under ...

	Folic Acid*
	Hydroxocobalamin
	Iron Dextran*


