About this book

This book is an expanded and updated version of the earlier A Lay Person's
Guide to Medicine published in December 2000.

This book is a renewed attempt to alert the reader to the widespread crisis
inmedicine created by drug policies which go against the safe interests of all
people. India's pharma industry and stock markets are "shining" and
booming, but by and large it is a story of poverty and inadequacy amidst
plenty.

Medicines and the pharma industry have started to occupy center stage in
the public imagination thanks to the vigorous contestation on patents,
intellectual property rights, WTO, HIV/AIDS drugs at low prices, and so on.
From January 2005, India abandoned a process patent regime that served it
well. India is in the process of opening up its health sector for the dollars it
brings, even as India's pharma elite is rapidly trying to "integrate" with the
global ruling class.

LOCOST (Low Cost Standard Therapeutics), founded in 1983, is a not-for-
profit trust based at Vadodara (Baroda), India. LOCOST is committed o the
promotion of rational therapy and people-oriented drug and health policies.
It makes available good quality, essential medicines at low prices.
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ABOUT THIS BOOK

Much water has flown in since we last published the well-received, eatlier version, A Lay Person's Guide to Medicine,
in 2000.

Medicines' and the pharma industry have started to occupy center stage in the public imagination thanks to the
vigorous contestation on patents, intellectual property rights, WTO, HIV/AIDS drugs atlow prices, and so on. In
a'way this is good to have it out in the open. Health and pharma have always been politics than merely science, and
itis in the interest of us all that the politics of medicine, and indeed the economics of it, are coming out, warts
and all.

From January 2005, India abandoned a process patent regime that served it well. We have thrown open even our
health services in the perverted logic of health tourism dollars. India's pharma elite is rapidly trying to "integrate"
with the global ruling class and elites. As a fallout, the Government of India tends to accede to things in
international arena that are not always in the larger national interest, and especially notin the interest of those for
whom life is still a hand-to-mouth struggle.

This book is a renewed attempt to share with concerned citizens, the distortions that have crept in the pharma
sector of India, and globally too, and what we can do about them. This book continues to be informed by
concerns that access to health is part of the fundamental human right to life. Therefore, health of the people
needs to take precedence over all other policy actions of the government, and related maneuvering of the drug
industry and associated lobbies. In our search to make the drug industry world class, our policy makers tend to
forget that the pharma industry has to subserve human goals of becoming and being healthy, and that industry
cannot operate in some isolated heady goal of world class that may at best help the business elite of India to
dominate world markets.

Likewise, drug regulatory agencies are not here, or should not be, to facilitate drug companies but to facilitate the
industry to help people access quality drugs and affordable health care. It will be in the interests of all citizens if
the decisions of various committees like the Drug Technical Advisory Board, and of the Drug Controller of
India, are outin the public domain in a publicly accessible website. And also information about who is doing what
clinical trials in India is a necessary precondition for our collective safety.

WhysomuchInformation?

Most doctors tend to ask why lay persons should know "so much" information as especially given in the latter part
of the book. Would #hey understand, would it not prevent quackery, overmedication, etc? We say in response that it
is the duty of those privileged, by accidents of birth and/or otherwise, to demystify their actions especially those
having a bearing on the life and death issues of the general public. Do we need to understand nuclear physics in all
its mathematical regalia for us to know nuclear bombs are a no-brainer and that nuclear power is an economic e#/
de sac?

Indeed the "lay" public needs to know the broad contours of many so-called technical issues: medicine and
science, like politics and economics, are too important to be left to their primary practitioners. As the many
instances cited in this book show, the nexus between drug industry, medical profession, regulatory agencies and
policy makers has given little cause for comfort for the majority of us.

1 . .. . .
Throughout this book we use the terms "drugs" and "medicines" interchangeably to mean pharmaceuticals for
human therapeutic use that are not narcotics. 3




This book would not have been possible but for the existence in India of a group of women and men of the
medical profession who have stayed true to the ideals of their profession as exemplified by the Hippocratic oath
and the ideals enumerated in the charaka samhbita. These friends are, among others, members of such networks as
the Medico Friend Circle, the All-India Drug Action Network, the Jan Swasthya Abhiyan and the Forum for
Medical Ethics to name a few. Indeed, we have a number of doctors and technical experts willing to take time to
demystity the issues involved; and join protest rallies if need be. In Bangladesh, the roll of honor is headed by the
indefatigable Dr.Zafrullah Chowdhury, the main architect of the Bangladesh Drug Policy who continues to be a
source of inspiration for many in India and elsewhere.

But not all of us, in this one billion plus country, have access to such doctors. The majority of us, who are not
doctors, have little or no access to information about the use and effects of medicines. Our experience tends to be
that most doctors have very little time and/or inclination to inform their clients about the correct use of the
medicines they prescribe. This book is an effort to fill the gap.

However, this book is not a substitute for a good doctor. Or a standard textbook of pharmacology. But in the
absence of access to authentic information from a human, personalised source which is the case with most parts
of India, urban and rural, this book is an important low-priced resource.

Social action groups without access to qualified medical practitioners often have innovated by training non-
medical persons in a few relevant and essential medical skills: the village health workers and the "batefoot" dai for
instance. This book will be of use to such groups and persons. It will also be of help to a whole range of literate,
non-medical persons who want to use medicines in a more informed way.

More importantly, we aim to alert the reader to the widespread crisis in medicine created by drug policies which go
against the safe interests of all people. India's pharma industry and stock markets are "shining" and booming, but

by and large itis a story of poverty and inadequacy amidst plenty.

Obviously, we need more such books in all languages of India. A Hindi version would be also available shortly.
We welcome translations and adaptations. Please do inform us before youdo so.

On behalf of LOCOST, the undersigned thanks the many individuals and groups who have contributed to this
book and otherwise encouraged us.

July 2006 S. Srinivasan

Vadodara, Gujarat, India. Managing Trustee, LOCOST




FOREWORD TO EARLIER VERSION'

Medical information is exploding and along with it, the internet revolution. A lot more information is now
casily available. But still internet is inaccessible to most people in the third world. The explosion of medical
information seldom caters to ordinaryliterate lay persons.

A Lay Person's Guide to Medicine by LOCOST attempts to fill the gap. This book is a necessary addition to the
vast and burgeoning literature on the do's and don'ts of medicines. The contributors have gone to great
trouble to sift the vastinformation available and putrelevantinformation of immediate use to consumers.

This genre of books solong had remained sighted in the western market and usually is written or compiled by
western authors. A Lay Person's Guide to Medicine from LOCOST is a courageous attempt. Books targeted
towards consumet's education usually omit the discussion on the politics of the drug industry, the
unfortunate nexus between the medical profession and the pharmaceutical industry, and the lackadaisical
response of policy makers. Governments seldom see drugindustry as a healthissue and are only too eager to
please theindustry.

The effects of the WTO on the drug industry has a place in the book. One has to necessarily examine the
impact of product patents on India's drugindustry - a matter of deep concern to all observers in developing
countries. These happenings are deeply violative of fundamental human aspirations to equality and right to
life.

LOCOST has been consistently, and if I may add ethically, promoting the idea of rational essential drugs by
actually making them available and at low prices. This book will be another tool for people's groups to
educate themselves in their struggle for equitable health. Last, but not the least, it is important to mention
that the LOCOST team, having well-qualified professionals, has always worked as an enlightened
development and health activist group true to the causes of the poor, who are continually becoming further
improverished due to wronghealth care policies and costly, inappropriate medicines.

Congratulations to LOCOST for enlightening health workers, including physicians, and lay people.

Wider distribution of A Lay Person's Guide to Medicine will surely help reducing some exploitation of the
common people.

I again congratulate LOCOST on bringing this book and urge them to immediately bring out language
versionsin the manylanguages of India.

Dr. Zatrullah Chowdhury
Gonoshasthaya Kendra, Dhaka, Bangladesh

November 12, 2000

' Lay Person's Guide to Medicine: What is behind them and how to use them. LOCOST, Baroda, 2000. 5




PREFACE TO EARLIER VERSION

This book aims at providing necessary information about prescription drugs to the population atlarge. When a doctor
prescribesadrug, he/sheis expected to tell the patient some important points. These points should include not only the
dose but also precautions to be taken in case of any adverse effects. In practice this does not happen since doctors are
busyand have no spare time for such activities.

The book tries to bridge this gap so that the use of these drugs will have some information regarding proper utilisation
of the prescribed drugs. Information on commonly prescribed drugs - in the form of generic names, usage and dosage
of drugs, common side-effects,and adverse and toxic effects - arelisted in the book. Thelatter have been classifiedinto
two groups: users who can continue the drug  but justneed to inform the doctor regarding the adverse effect; and
those who need to stop the drug so that further damage can be halted. Dosage information given in the book will be
useful to the patient as doses mentioned in the book are the usual dosages used in clinical practice. However, sometimes
the practising doctor may increase or decrease the dose.

In pregnancy, many, if not most, drugs are to be avoided. Only those drugs which are prescribed by a doctor need be
taken. Drugs prescribed for another patient, though apparently for the same condition, should not be, normally, used.
In case of any allergic reactions and/or abnormal symptoms after starting a drug, the doctor needs to be informed
about the same. Adverse conditions under which the doctor definitely needs to be consulted are specified in the book to
an extent possible.

Dr.P.S. Patki
Professor of Pharmacology
B.]J. Medical College, Pune 411 001, India
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HOW TO USE THIS BOOK

This book is a guide for consumers on the use of pharmaceutical drugs, otherwise known as allopathic/modern
medicines. And for those interested in the political economy of the pharmaceutical industry. It is divided into
four sections.

Section 1 contains five chapters. Chapter 1 discusses what are drugs and gives details of drug classification, forms
of drugs and administration, drug action and effects, drug dependence, drug storage and poisoning. It guides us
in discussing the management of our drug treatment with our doctors and suggests precautions to be taken while
on drug therapy. This chapter tells how to evaluate the drug profiles given in Section 2.

The second chapter on Essential Drugs explains the World Health Organization (WHO) concept of essential
medicines which primarily aims at eliminating irrational drug therapy and promotes safe and efficient use of
medicines at low cost. It also discusses the necessity for promoting medicines by their generic names rather than
brand names. The next chapter on Rationality of Drugs describes the criteria for rational drug therapy. It gives
information on combination drugs, and explains the irrationality of some combination drugs and gives a list of
combination drugs which are hazardous. To understand the marketing practices of pharmaceutical companies,
Chapter 4 briefly discusses the drug industry in India, and their unethical practices in drug promotion and pricing,
The chapter includes a discussion on the misuse of medicines and a critique on various guidelines for ethical
marketing. Chapter 5 continues the discussion with the focus on doctors, drug industry and clinical trials.
Chapters 6, 7 and 8 respectively deal with patents, pricing of formulations, and the interfacing of women and
pharmaceuticals. The last chapter, Chapter 9, in this section deals with policy changes and action needed by
consumers. As becomes apparent from the preceding chapters, consumers need to be alert and cannot put their
trust entirely on doctors or expect pharmaceutical companies to provide unbiased information on the medicines
they market. Itlists different ways consumers can initiate action.

Information given in Sections 2 and 3, may, hopetully, help us know more about the drug we are consuming and
how about how they work. This knowledge may give a better understanding of our bodies which can help us
exercise an informed choice in treatment. Indeed, it may even be possible that a particular drug may not be
necessary atall. And this knowledge will help us discuss our health problem and its solution with our doctors.

Section 2 contains detailed profiles on 50 of the more commonly used medicines while Section 3 presents briefer
information on some 100 other commonly used medicines.

Section 4 includes a glossary of technical terms and a guide to some essential reference material.
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Sectionl !& L‘
Chapter 1

About Drugs in General

Drugs are chemical substances which affectliving organisms. Such substances, also known as medicines, are
used to detect, cure and prevent diseases, and relieve symptoms. Many drugs are synthetic forms of
naturally occurring substances, thatis, chemical copies of the original. Some are obtained from botanical or
animal sources, for example, belladonna used for some gastrointestinal problems is derived from the deadly
night shade; opiate drugs including morphine are derived from certain types of poppy. Many vaccines,
thyroid hormones and insulin (until recently) are obtained from animal sources. Some hormones are
produced in the laboratories. The process involves altering certain micro-organisms at the genetic level and
thereby changing the products of cell activity. Forinstance, the hormoneinsulin which is produced naturally
by humans can now be manufactured by genetically-engineered bacteria. Most drugs are produced by
pharmaceutical companies through chemical processes. They are marketed only after testing for safety and
efficacy. Testing is done on animals and human volunteers. Drugs cannot be marketed without the approval
of the Food and Drug Administration (FDA), also called the Drug Controller/Commissioner in some
states. The highestdrug control authorityin Indiais the Drug Controller General of India (DCGI).

1. Drug Forms and Administration
According to the Drugs and Cosmetics Act 1940 of the Governmentof India, the term "drug" includes:

() All medicines for internal or external use of human beings or animals and all substances
intended to be used for or in the diagnosis, treatment, mitigation or prevention of any disease or
disorder in human beings or animals, including preparations applied on human body for the purpose
of repellinginsectslike mosquitoes;

(ii) Such substances (other than food) intended to affect the structure or any function of the
human body or intended to be used for the destruction of [vermin] orinsects which cause disease in
human beings or animals, as may be specified from time to time by the Central Government by
notificationin the Official Gazette;

(iii) All substances intended for use as components of a drug including empty gelatin
capsules; and

(iv) Such devices intended for internal or external use in the diagnosis, treatment, mitigation or
prevention of disease or disorder in human beings or animals, as may be specified from time to time

by the Central Government by notification in the Official Gazette, after consultation with the Board.

Please note that even certain devices are called drugs under this definition, which implies that a CAT scan
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machine, or an ultrasound machine, or a stent (see box below) would be a drug. We use the term "drugs", ot
"medicines", in thisbook mostlyin the sense of (i) above.

Drugs are available to be administered (that is, dispensed) in the human body in various forms: as tablets,
capsules, liquids (for example syrups, drops), injection solutions, topical creams (ointments), suppositories
and pessaries, eye and ear drops, nasal drops and sprays and inhalers. These forms are specially designed for
the needs of administration and to ensure correct dosage. Sometimes colouring and flavouring and other
inactive ingredients are added to the drug. These ingredients are added to improve the chemical stability and
to extend efficacy of the drugforalonger period of time.

Letus look at some of the available forms (or "presentations”) of drugs (see also the box below on efficacy
of various dosage forms).

Tablet: The drug is compressed in a solid form, mostly round in shape. Other ingredients are added to it
like diluents (sucrose, lactose, sodium chloride), binders (acacia, gelatin, glucose), granulating agents (gum,
water, starch pastes), lubricants (magnesium stearate, purified talc) or disintegrating agents (starch, sodium
bicarbonate, tartaric acid). Tablets are the cheapestform of a given medicine.

Capsule: A capsule is a gelatin shell in cylindrical shape containing the drug. The shell breaks open when
swallowed. Slow-release capsules contain pellets which dissolve in the gastrointestinal tract. Slow-release or
controlled release capsules/tablets are dosage forms that release medication over extended time periods to
avoid high concentrations in the digestive tract or to provide longer duration of action than are available
through conventional dosage forms. Some abbreviations used normally here are: LA (Long Acting); SA
(Sustained Action); SR (Sustained Release); TR (Time Release); ER (Extended Release).

Liquids: Many drugs in liquid form may have its active ingredients combined in a solution, suspension ot
emulsion with other inactive substances such as solvents, preservatives, flavouring and colouring agents.
Different forms of liquids include mixture, elixir, emulsion ot syrup:

- amixture contains one or more drugs either dissolved to forma solution or suspended in aliquid.
- an elixiris a solution of drugin sweetened mixture of alcoholand water andis often flavoured.

- an emulsion is a drug dispersed in oil and water. An emulsifying agent is included to stabilise the
product,

- asyrupisaconcentrated solution of sugar containing the active drug with flavouring, colouring and
stabilisingagent (s).

Tablets, capsules and liquids are administered to the patient by mouth.
Topical skin preparations are only for external use. Theyare applied on the skin. Theyinclude:

- cream which is non-greasy andis used to apply drugs to the skin, to cool or moisten the skin.

- ointment which is greasy preparation used to apply drugs or act as protective or lubricant layer for
therelief of dry skin conditions.

- lotion whichis a solution or suspension applied to unbroken skin.
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Quality Control on Condoms but not Coronary Stents

Believe it or not: till October 6 this year (2005), while there were stringent rules to regulate the quality, import,
manufacture, distribution and sale of condoms but absolutely no check on cardiac stents! Every Tom, Dick and Harry
was at liberty to import or locally manufacture any medical device, including drug coated coronary stents, cardiac valves,
catheters, intraocular lenses, prostheses used in total knee replacement and other similar intrusive, indwelling items
without any clearance or quality control from any one. No wonder medical devices, not even approved for use in their
countries of origin, such as Axxion Drug Eluting Stents from Holland, were finding their way to free-for-all Indian
market and being sold at fancy prices to ill-informed patients often in connivance with doctors.

Alarmed at such lawlessness, the Bombay High Court ordered the Drugs Controller General, India (DCGI) to bring all
such sensitive, sterile, life-saving items within the purview of Drugs and Cosmetics Rules. In compliance, the Ministry
of Health was left with no alternative but to issue two Gazette notifications on October 6 and 7: firstly, to declare that
such medical devices will be deemed to be "drugs" and secondly, they will need DCGI licence.

Why did it become imperative for a court of law to intervene? The answer lies in the English proverb: you can take a
horse to water but you cannot make it drink. For the past half a century, the DCGI has not only been empowered but
duty bound to automatically monitor any "substance", used in the diagnosis, treatment, mitigation or prevention of any
disease or disorder, as a drug and regulate its manufacture and sale to ensure quality. This is clearly stated in very simple
language in Section 3, Sub-section b (i) of the Drugs and Cosmetics Act. To make it even clearer, in the same Act medical
devices have been defined in Sub-section b (iv) empowering the DCGI to declare them as drugs by a simple notification
in the Gazette of India.

Despite these clear clauses, a senior functionary of the DCGI Office had the audacity to issue a letter to importers of
stents at unusual haste to say that their wares were not governed by Drugs rules and hence they could be freely imported
and sold without permission or licence from DCGL.

It is worth stating that unless an item is deemed to be a drug, its price cannot be controlled by the National
Pharmaceutical Pricing Authority (NPPA). Thus by not treating medical devices as drugs, the DCGI had not only
enabled importers to bring in sub-standard items but also profiteer by selling them at exorbitant prices, sometimes by
offering inducements to prescribers. Such a misconceived interpretation of law was also used by two doctors at J. J.
Hospital in Mumbai to test the safety and efficacy of new paclitaxel-coated stents developed by a Singapore-based
company on 89 heart patients by using them as human guinea pigs eatly this year.

When this illegal and unethical clinical trial hit the headlines in the media, a vigilant and upright Commissioner of
Maharashtra Food and Drug Administration, M. Ramesh Kumar blew the first whistle. He banned the sale of all
unapproved stents in the state. His common sense argument was disarming: even if, just for the sake of argument, it was
agreed that normal stents were not "drugs", how can Drug Eluting Stents (DES) escape the provisions of the druglaws?
Doesadrug cease to be adrug because itis being administered into coronary arteries with stents? Strangely the Office of
DCGI decided to distegard this simple logic in support of patients' rights and in the process became the fall guy.

(Courtesy: Editorial in MIMS India, October 2005)

Injectablesolutions (or injectables) are sterile preparations of a drug dissolved ot suspended in a liquid.
Manyinjectable drugs are packed in sterile disposable syringes to avoid contamination. Some are available in
multiple dose vials. They may be administered intramuscularly (through muscle tissue), intravenously
(through veins) or subcutaneously (through the skin). Injections can also be intra-articular (injection made
within a joint), intrathecal (injection made within the spinal canal), intravascular (within a vessel or vessels),
etc.

Suppositories are solid bullet-shaped drug forms which can be easily inserted into the rectum; and when
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Systemic dosage forms
Oral

sublingual

rectal

inhalation
injections

Local dosage forms
skin

sense organ
oral/local
rectal/local
vaginal
inhalation/local
Oral forms
Efficacy

safety

convenience

Sublingnal tablets and aerosols

efficacy

safety
convenience

Rectal preparations

efficacy

safety
convenience

Inbalation gases and vaponrs

efficacy

safety
convenience

Injections
efficacy

safety
convenience

Topical preparations
efficacy

safety

convenience

Source: Guide to Good Prescribing, WHO Action Programme on Essential Drugs, Geneva, 1995. Available at

Efficacy, Safety and Convenience of Dosage Forms

(mixture, syrup, tablet [coated, slow-release], powder, capsule)
(tablet, acrosol)
(suppository, rectiol)

(gases, vapour)
(subcutaneous, intramuscular, intravenous, infusion)

(ointment, cream, lotion, paste)

(eye drops/ointment, ear drops, nose drops)
(tablets, mixture)

(suppository, enema)

(tablet, ovule, cream)
(aerosol, powder)

(-) uncertain absorption and first-pass metabolism (that is, a drug may
be metabolised before it can be measured in the systemic circulation,
one of the causes of low oral bio-availability), (+) gradual effects

() low peak values, uncertain absorption, gastric irritation

(-) handling (children, elderly)

(+) actrapidly, no first-pass metabolism

(-) easy overdose
(-) aerosol difficult to handle, (+) tablets easy to use

() uncertain absorption, (+) no first-pass metabolism, rectal fast
Effect

() local irritation
(+) in case of nausea, vomiting and problems with swallowing

(+) fasteffect

(-) local irritation
() need handling by trained staff

(+) fasteffect, no first-pass metabolism, accurate dosage possible

(-) overdose possible, sterility maybe a problem
(-) painful, need trained staff, more costly than oral forms

(+) high concentrations possible, limited systemic penetration

(-) sensitization in case of antibiotics, (+) few side-effects
(-) some vaginal forms difficult to handle

<http:// www.who.int/medicines/ library/>
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these drug forms are available for insertion into the vagina, they are called pessaries. They both contain a drug
and an inactive substance which is derived from vegetable oil or cocoa butter. The active ingredients are
released slowly as the suppository or pessary dissolves at body temperature.

Drops foreyes, ears and nose are drug solutions administered by means of adropper.
NasalSpray containsasolution of adrugin water administered in the nose by means of adropper ot spray.

Inhalers are drugs in solution or suspension form which are then released under pressure. The aerosol
inhalers function by means of a valve mechanism which ensures delivery of the recommended dosage. It
contains a mouth piece andis used for respiratory conditions.

2. Evaluation of Drug Profiles

The drug profiles in this book in Section 2 give detailed information on 51 individual drugs. The drugs have
been so selected that they cover all the main drug classes which are widely used. When a certain drug-class
comprises a number of different drugs, only the ones that are most commonly used have been included in
thisbook.

The drug profiles are aimed at providing information and guidance to the lay person. Information on 107
otherdrugshas beenincludedin tabular formin Section 3.

Each drug profile is presented in the same way, using standard headings in a uniform sequence. To help the
readerunderstand theinformation, each heading of the drugprofileis explained in detail.

2.1 Name of the Drug

Each drughas gotthree names. Firstis the generic name which is the official medical name for the basic drug
chosen by scientists, pharmacologists and doctors. The main heading of the drug profile is the generic name
of the drug. Rarely does a drug have two generic names - for example, paracetamol is also known as
acetaminophen. Insuchacase, theless commonly known generic nameislisted under'Other Names'.

Then there is the brand (or proprietary) name of the drug, chosen by the manufacturer. Thus there are
different brands by different manufacturers but of the same generic drug, available in the market. The
differences between various brands are very little. A drug may be available as a generic, as a brand name
product, or both. Some brand name products contain more than one generic drug. They are combination
products. We do not for the most part give the equivalent brand name products (single and combination, if
any) of genericdrugs covered in this book, unless they are really well known by non-doctors. Examples of
irrational combinations will be found in Chapter 3, Appendix 1, along with reasons for theirirrationality.

Example: Brand Generic
Crocin Paracetamol
Brufen Ibuprofen
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Finally, there is the chemical name of a drug which describes it technically, for example, the chemical name
of aspirinisacetylsalicyclicacid.

We have not mentioned chemical namesin the drug profiles of this book.

2.2 Drug Class

Drugs may be classified in different ways. One way is to classify them according to their chemical similarity,
for example, the benzodiazepines. Then, another way is to classify them according to their use, for example,
Antimalarials; or according to biological effect, for example, Diuretics. Besides these ways, they can also be
classified according to theirlegal status, for example, Schedule H drugs, Schedule X drugs, etc.

In this book, we have classified the drugs according to their use. Most drugs fitinto one class. For those drugs
which have multiple uses, all the drug-classes into which they fit are mentioned, for example, for
metronidazole, the following drug classes are mentioned: Antiprotozoal, Antibacterial.

One must recognise the class of the drug, one is taking because many properties, effects, interactions with
otherdrugs, etc., are often shared by drugs of the same class.

Almost all drugs given in this book are prescription drugs, that is they require a doctor with a minimum of an
MBBS degree to prescribe them. Non-prescription drugs are also called OTC (over-the-counter) drugs. For
more discussion on OTC drugs, see the box below.

Drugs available on prescription, or prescription drugs, are to be used under medical supervision. They are
listed under Schedules H and X of the Drugs and Cosmetics Act, 1945. Your doctor may write the generic
name or brand name of a drug in your prescription. Generic products are usually cheaper than brand
products.

It is not legal for doctors of one system of medicine to prescribe medicines of another system of medicine. Prescription by
allopathic doctors of Ayurvedic, Unani, Siddha or homeopathic drugs shall render such doctors liable to

prosecution under both civil and criminal laws resulting in cancellation of registration and/or heavy fine
and/orimprisonment.

This baby is
breastfed

such babies
hardly need
drugs

Sonrce: The Indian Acadeny of Pedatrics
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Prescription Terms: Below is thelist of terms which are usually used by a doctor while writing a prescription:

ac before meals pc after meals
adlib : freely PM evening

AM morning bid twice a day

po by mouth prn onceaday

c : with qds four timesaday
cap : capsule St without

cc : cubiccentimetre sigatdiet : take as directed
ext : forexternaluse stat atonce

ftt @ drops tab tablet

mg : milligrams tds three timesaday
ml  : millilitre top apply topically
node : atnight X : times

Doctors generally tend to make mistakes in prescription writing. See box below for some common errors

and the "Recommendations to Enhance Accuracy of Prescription Writing". It is useful to know
what errors doctors make in prescription writing,

Recommendations to Enhance Accuracy of Prescription Writing

Adopted Sept. 4, 1996
Revised June 2, 2005

Personnel to whom this applies: Prescribers; Nursing or Pharmacy staff (who transcribe verbal prescription orders or rewrite transfer or
adpmission orders when entering or leaving a health care facility); Health care administrators/ managers.

Technology plays an important role in the delivery of healthcare. Utilize technology, as appropriate, but evaluate its
effectiveness on an ongoing basis. While technology can reduce medication errors and enhance patient safety, it also has
the potential to cause new types of unintentional errors.

The Council recommends:

1....all prescription documents be legible. Verbal orders should be minimized. (See the Council's Recommendations  to
Reduce Medication Errors Associated with Verbal Medication Orders and Prescriptions)

2. ...prescription orders include a brief notation of purpose (e.g., for cough), unless considered inappropriate by
the prescriber. Notation of purpose can help further assure that the proper medication is dispensed and creates an extra
safety check in the process of prescribing and dispensing a medication. The Council does recognize, however, that
certain medications and disease states may warrant maintaining confidentiality.

3...all prescription orders be written in the metric system except for therapies that use standard units such as insulin,
vitamins, etc. Units should be spelled out rather than writing "U." The change to the use of the metric system from the
archaic apothecary and avoirdupois systems will help avoid misinterpretations of these abbreviations and symbols, and
miscalculations when converting tometric, which is used in product labeling and package inserts.

4....prescribers include age and, when appropriate, weight of the patient on the prescription or medication order. The
most common errors in dosage result in pediatric and geriatric populations. The age (and weight) of a patient can help
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dispensing health care professionals in their double check of the appropriate drug and dose.

5...medication orders include drug name, exact metric weight or concentration, and dosage form. Strength should be
expressed in metric amounts and concentration should be specified. Each order for a medication should be complete.
The pharmacist should check with the prescriber if any information is missing or questionable.

6....aleading zero always precede a decimal expression of less than one. A terminal or trailing zero should never be used
after a decimal. Ten-fold errors in drug strength and dosage have occurred with decimals due to the use of a trailing zero

. 1
or the absence of aleading zero.

7....prescribers avoid the use of abbreviations including those for drug names (e.g.,, MOM, HCTZ) and Latin directions
for use. The abbreviations in the chart below are found to be particularly dangerous because they have been consistently
misunderstood and therefore, should never be used. The Council reviewed the uses for many abbreviations and
determined that any attempt at standardization of abbreviations would not adequately address the problems of
illegibility and misuse.

8....prescribers avoid vague instructions such as "Take as directed" ot "Take/Use as needed" as the sole direction for use.
Specific directions to the patient are useful to help reinforce proper medication use, particularly if therapy is to be
interrupted for a time. Clear directions are a necessity for the dispenser to: (1) check the proper dose for the patient; and,
(2) enable effective patient counseling;

Abbreviation | Intended meaning Common Error
U Units Mistaken as a zero or a four (4) resulting in overdose. Also mistaken for
"cc" (cubic centimeters) when pootly written.

ug Micrograms Mistaken for "mg" (milligrams) resulting in an overdose.

Q.D. Latin abbreviation for The period after the "Q" has sometimes been mistaken for an " I, " and
every day the drug has been given "QID" (four times daily) rather than daily.

Q.O.D. Latin abbreviation for Misinterpreted as "QD" (daily) or "QID" (four times daily). If the "O"
every other day is pootly written, it looks like a period or "1."

SC ot SQ Subcutaneous Mistaken as "SL" (sublingual) when pootly written.

TIW Three times a week Misinterpreted as "three times a day" or "twice a week."

D/C Discharge; also Patient's medications have been prematurely discontinued when D/C,
discontinue (intended to mean "discharge") was misinterpreted as "discontinue,"

because it was followed by a list of drugs.

HS Half strength Misinterpreted as the Latin abbreviation "HS" (hour of sleep).

cc Cubic centimeters Mistaken as "U" (units) when pootly written.

AU, AS, AD | Latin abbreviation for both | Misinterpreted as the Latin abbreviation "OU" (both eyes); "OS" (left
ears; left ear; right ear eye); "OD" (right eye)

U International Unit Mistaken as IV (intravenous) or 10(ten)

MS, MSO4, Confused for one another | Can mean morphine sulfate or magnesium sulfate

MgSO4

Source: © 19982005 National Coordinating Council for Medication Error Reporting and Prevention., USA. See
<http://www.nccmerp.org/council>.
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2.3 OTC Drugs

These are drugs for which a prescription is not needed, and which are widely available at provision stores as
well as at chemist shops. These medicines are usually used for self-treatment and hence should be used only
as directed, because, like all medicines, they can be harmful, if misused. Most top-selling drugs in the OTC
market are ointments and balms, analgesics and cold preparations, antiseptic creams, cough products, etc.
evenas the scientific rationality of many of themis questionable.

One must follow the directions given on the label properly and consult the doctor if the symptoms persist
even after taking these drugs. It is also advisable to consult your doctor before buying OTC drugs for
children. Try to buy a single drug product as far as possible. (Only 12 combination products are rational
according to WHO -see Chapter 3).

The phrase OTC Drugs has no legal recognition. To quote a retired Commissioner of Drugs of
Gujarat,"OTC Drugs have to be identified by reductio ad absurdum logic. It may be said that the current drug
laws specify prohibitions - drugs which must not be given without a valid prescription....What is not
prohibitedis permitted.” (See the box.)

Formulations containing drugs not mentioned in Schedules G (to be taken only under medical supervision),
Schedule H (list of prescription drugs) and Schedule X (list of narcotic drugs) would appear to deserve the
title of OTC drugs (Schedules refer to the Drugand Cosmetics Rules, 1945.). However any move to include a
larger number of drugs under OTC must first consider its safety profile, whether druglabels are available in
thelocallanguage(s), whether children's dose are indicated and whether some Pharmalobby wants to make it
an OTC drug merely to increase sales. Itis very debatable whether the price of drug will fall because it is
madean OTCdrug- thisis one of the arguments offered by Pharma companies.

OTC Drugs: Some Legal Aspects

'OTC Drugs' in common parlance means drugs which are legally allowed to be sold Over the Counter without the
prescription of a Registered Medical Practitioner. The term is clumsy and creates a wrong impression about the official
status of the drugs. In India, import, manufacture for sale and the sale and distribution of drugs and cosmetics is
regulated by the Drugs and Cosmetics Act, 1940 and its subordinate legislation Drugs and Cosmetics Rules, 1945. The
phrase 'Over The Counter' and its abbreviation 'OTC' preparations have no legal recognition and are better referred to
as 'non-presctiption drugs' and/or as 'household remedies'.

IdentificationofOTCDrugs: Since the phrase has no legal recognition, OTC drugs have to be identified by reductio ad
absurdum logic. 1t may be said that the current drug laws specify prohibitions - drugs which must not be given without a valid
prescription. What is not prohibited is permitted. Thus, all the drugs which are not specified in the list of "prescription drugs' must be
considered as non-prescription drugs (orthe OTC drugs).

Identification of "Prescription Drugs’: 'Prescription drugs’ fall under two schedules of the Drug Rules, 1945 -
Schedule H and Schedute X. The latter consists of habit forming, abusable drugs requiring donble prescription.

The containers of the preparations containing Schedule H or Schedule X drugs must conspicuously display on
the label the following warning: "To be sold by retail on the prescription of a Registered Medical Practitioner only"

Theleft top corner of the container is marked by any one of the following symbols:
a) " R for-Preparations containing Schedule H drugs.

b) " NR (in red colour) for - Preparations containing Schedule H drugs which also come within the
putview of the 'Dangerous Drugs Act'.
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¢) "XR (inred colour) for - preparations containing Schedule X substances.

Some preparations are not included in Schedule H or X. Yet, in public interest, administrative instructions are given to
the manufacturers that their labels carry the same warning as for Schedules H or X viz. " Warning: To be Sold by Retail on the
Prescription of a Registered Medical Practitioner Only".

There are yet some preparations, though available without prescription, contain Schedule G substances. They need to
have a cautionary note as follows - " Caution - it is dangerous to take this preparation except under medical supervision”.

Premises for the Sale of Drugs: There are three types of licensed premises and they display on the boatd the
approptiate description viz. (a) pharmacy/pharmacist/dispensing chemist/pharmaceutical chemist, (b) chemists
and druggists or (c) drug store.

() Pharmacy/Pharmacist/Dispensing Chemist/Pharmaceutical Chemist: [ such premsises -
i) Pharmacyis maintained for compounding against prescriptions.

i) Supervision of a qualified person is obligatory.

iif)  Alltypes of drugs (OTC as well as prescription drugs) are supplied.

(b)  Chemists and Druggists : [z such premzises -

1) Pharmacy is not maintained, so compounding is not permitted

i) Supervision of a qualified person is obligatory

iif)  Alltypes of drugs (OTC as well as prescription drugs) are supplied.

(¢c)  Drug Stores: In such premises only non-prescription drugs (OTC drugs) are available. Services of qualified person are not
obligatory. Supply of prescription drugs and compounding is not permitted.

DecisionMakers
The Drugs and Cosmetics Rules 1945 can be amended by the Government of India. A draft of amendment along
with reasons are prepared by the Government (Drugs Controller of India) and sent for approval of the Drugs
Technical Advisory Board (DTAB). After approval of the Board, it is approved by the Ministries of Health and

Law. It is then published in the Gazette notification and suggestions invited from those affected by it. Suggestions
are considered andif required, the rules amended suitably.

The DTAB has thus a crucial role to play in the process of amendment, as its approval is obligatory. If prior
approval is not possible in emergency cases, then the approval of the board has to be taken within six months. The
board consists of eighteen members of which five are from the medical profession. These five are:

1. Director General of Medical and Health Services, Ministry of Health and Social Welfare, Government of
India.

2. President of Medical Council of India.
One person elected by the Central Council of the Indian Medical Association.

One person elected by the Executive Committee of the Medical Council of India (from amongst teachers in
Medicine or Therapeutics)

5. One pharmacologist elected by the Governing Body of the Indian Council of Medical Research.

-M.R. Shastri, Director (Retired), Drugs Control Administration, Gujarat.
(Reproduced from: Bulletin of the Society for Rational Therapy, July 1991)

2.4 Principal Uses
It lists all the principal disorders/diseases for which the drug is used. It also discusses in brief the main

advantages and disadvantages of using the drug. It also includes information on the use of the drug along
with other drugs for producing beneficial effects. It may sometimes (when important) also mention certain
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circumstances/disorders, for which adrugshould notbe used.

2.5 How this Drug Works

It tells you how a drug exerts its action once it enters the human body. A drug acts on various parts of the body,
sometimes curing the disease while sometimes just relieving the symptoms. Although different drugs act in
different ways, their mechanism of action falls in any one of the following three categories:

1) Actionagainstmicro-organisms(germs)thatattackthebodyorabnormalcells

Various micro-organisms such as viruses, bacteria, protozoa and fungi attack the body, causing infectious
diseases. Some drugs can kill these micro-organisms ot stop their multiplication/growth in the body and thus cure
the disease.

Certain diseases such as cancer are caused due to abnormal cells. Some drugs treat such diseases by killing the
abnormal cells.

2) Replacementofessentialchemicalsinthebodythataredeficient

The human body needs certain vitamins and minerals to function propetly. It obtains them from a balanced diet.
If for any reason, the body does not get the essential vitamins/minerals, various deficiency diseases may occut, for
example, iron deficiency causes anemia and Vitamin C deficiency causes scurvy. Such diseases can be cured by
replacing the deficient vitamin or mineral.

Similatly deficiency diseases also occur when there is a lack of "hormones' (chemical substances produced by the
body to regulate certain important mechanisms), for example, diabetes occur due to the lack of the hormone
'Tnsulin'. Such diseases are treated with drugs that replace the hormones or with the hormones obtained from
animal or synthetic sources.

3) Interferencewiththecellfunction

Certain drugs alter the way in which a cell acts, that is, they either increase or decrease the cell activity to produce
the desirable response. This is achieved in different ways by different drugs. In general, there are two ways of
interfering with the cell activity:

(a) Certain hormones (chemicals) act on the cells to produce undesirable effects. Some drugs either
block the action or the production of such hormones and treat the undesirable condition (for
example, pain is produced due to a chemical prostaglandin. The pain-killers (NSAIDS) block the
production of the prostaglandin and thus relieve pain).

(b) Some drugs alter the transmission of the messages from one part (that is, the brain) to another part
(where the response is desired). To understand this, let us first understand how a message is
transmitted.

Any message first originates in the brain from where it is transmitted through nerves to the appropriate part of the
body, for example, the message to contract a particular muscle originates in the brain and is transmitted to the
appropriate muscle through nerves.

Now let us understand how the nerves transmit the message. Nerves are made of many nerve cells. The nerve cell

AboutDrugsinGeneral 25




receives the message through its receiving end, the message travels like an electrical impulse through the nerve and
reaches its sending end. Here a chemical called 'neurotransmitter' is released which conducts the message across
the gap separating it from the adjacent nerve cell. This process is repeated until the message reaches the
appropriate part of the body.

Thus it can be seen that 'neurotransmitters' are important chemicals which help in conducting the messages
between adjacent nerves. This is where the drugs work. They either enhance or reduce the action of the
neurotransmitters and thereby facilitate or prevent the conduction of the message respectively. Thus producing
the desirable results.

But how can certain drugs alter the action of the neurotransmitters? Let us understand this in detail. The
neurotransmitters bind to special sites called 'receptors' on the surface of the cells and thus initiate a response in
the cell. (Cells have different receptors for different chemicals in the body.) Now drugs may act in either of the
following two ways to produce their desirable effects:

Agonists
1)  Some drugs called 'agonists' bind to the receptors similar to those with which the neurotransmitter binds and
thus increase the cell response.

A drug called salbutamol is used to treat bronchial asthma, a condition where the bronchial muscles contract
causing difficult breathing, The sympathetic neurotransmitter released at this site (bronchial muscles) encourages
muscle relaxation. Hence when a druglike Salbutamol which is an 'agonist' to the sympathetic neurotransmitter is
administered, it occupies the receptors similar to the sympathetic neurotransmitters and thus enhances its action
of muscle relaxation thus decreasing the feeling of breathlessness during the asthma attack.

Antagonists
2)  Some drugs occupy the same receptors which the neurotransmitter occupies by displacing the latter (that is,
the neurotransmitter) and thus, block the action of the neurotransmitter.

Such drugs are called 'antagonists'.

A sympathetic neurotransmitter called noradrenaline released at the site of heart causes increase in the force and
speed of the heart beat. This is not desirable in conditions like hypertension (high BP), angina (heart pain, etc.)
Hence in such conditions a drug like propranolol, that is, a beta-blocker, is used. This is an antagonist to
noradrenaline that s, it occupies the same beta-receptors as noradrenaline by displacing the latter and thus blocks
noradrenaline's action resulting in a decrease in the force and speed of the heartbeat.

2.6 Dosage and Usage Information

UsualDoseorDosageRange

Dose of the drug implies the amount of drug to be taken to produce the beneficial effect but not cause
excessive harmful effects. If the dose is too low, it may not have any effect at all; if it is too high, it may not
produce any additional benefits but may produce adverse effects. This means that the dose should be in the
optimum range, somewhereinbetween the 'No effect' and 'Harmful' effect regions.

This range which is called the "therapeutic range', varies for different drugs, for example, the drug digitalis
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has a very narrow therapeutic range and hence their dose has to be calculated accurately to achieve the desired
beneficial effect, while certain drugs like penicillin antibiotics have a very wide therapeutic range and hence
their dosage can vary alot (depending on the infection for which they are used) without changing their effects.
This should explain why for certain drugs the dose is mentioned as one specific dose (for example, 200 mg
twice daily) whereas for certain drugs, dose is mentioned as a range, for example, 200-500 mg twice daily. The
dose of adrugisdependent on factors such as age, weight and general health of the patient.

Age

The amount of medicine required by a patient is dependent on the age of the patient. Children weigh lesser
than adults and hence they require lesser amount of drugs. Besides, their metabolic activity (action of liver on
drugs to break down) is not as developed as the adults, nor is their excretory power (throwing out waste
matter) as powerful. Hence the dose of a drug for children is very small as compared to adults. Children
cannot simply be given a proportion of an adult dose as if they were small adults. Dosage has to be properly
calculated considering the age and weight of the child.

The more accurate way of giving dosage of a drug for children would be to give itin the form: mg of drug/kg
body weight of child. Giving the dose only on age basis would notbe very accurate because two children of the
same age may have quite a difference in their weights.

A premature baby (baby born before the full-term of nine months) may require higher doses of a druginitially.
This is because the amount of water presentin the body of a premature baby is high compared to the normal
full-term baby, and hence certain drugs are not as concentrated in the premature baby as in a full-term baby.
Likewise, doses for older people have also to be adjusted initially. Elderly people are more prone to adverse
effects because their liver and kidneys are not as efficient as those of a normal adult. Besides they are not able
to comply with the treatment properly on their own and need special attention.

Prescribing for Children: Is a Drug Required?

This question may be difficult to answer, whether the drug s for specific treatment or for symptomatic relief. Drugs are
oftenused in children for self-limiting conditions and for symptoms for which drug efficacy has not been established.

Problem areas include:

(a)  antibacterial drugs used for upper respiratory tractinfections that are usually viral;

(b)  theoveruse of decongestants for upper respiratory tract congestion, causing unacceptable adverse effects;

(c)  theuseof drugsindiarrhoea;

(d)  theuseof oral anti-emetics for vomiting;

()  theuseof antipyretic agents for fever;

(f)  tricylic antidepressant drugs used for nocturnal bed-wetting (these account for three quarters of deaths in
children due to accidental poisoning);

(g)  thesedation of sleepless children or those falsely labelled hyperactive;

(h)  theuseof spasmolytics in abdominal pain;

(i)  theuseof drugs toincrease appetite; and

()  theuseof "prophylactic" immunoglobulins for small children with frequent upper respiratory tractinfections.

In sum, these areas of drug use account for about 70 per cent of all medicines taken by children, and therefore as much
as two thirds of all drugs used by children may have little or no value. The medicalization of some presenting problems
and the inappropriate use of drugs for other conditions may have important consequences for future prescribing in
terms of parents' demand for and expectation of drug therapy. The psychological and social consequences for the child given drugs in
this way are not known, but children may tend to grow up believing that drugs are the solution to many of life's problems.

Source : Drugs for Children. WHO Regional Office for Europe, Copenhagen, 1987
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Weight

The dosage of adrugalso depends on the weight of the patient. Doses are calculated considering the average
adult human-weightas 70 kg. Although the adult dose for most of the drugs can be generalised and hence the
same dose is recommended for all adults irrespective of their age, for certain drugs it becomes very essential
to mention dose as mg/kg body weight because giving incorrect doses of such drugs may either produce 'no
effect' or 'many harmful effects'.

GeneralStateofthePatient
Anotherimportantfactor on which the dose of the drugdependsis the general state or health of the patient.

Long-term illnesses affect the way in which people respond to drug treatment, especially if a person has a
kidney/liver disorder.

Liver is that organ in the human body which breaks down (metabolises) the drug into simpler substances. If
the liver is not functioning propetly, the 'break down' process is affected and drugs get accumulated in the
body. Accumulation of certain drugs leads to dangerous effects. Hence a person with liver problems is
prescribed fewer drugs and in lower doses. Besides drugs that cause liver damage (as an adverse effect) are not
prescribed for patient who already have liver problems.

People with poorkidney function are also ata greater risk from drug side-effects. Kidney excretes (throws out
of the body) the drugs in urine. Obviously when the kidney is not working propetly, alesser amount of drugis
excreted while a major portion remains in the body causing harmful effects. Besides this when a kidney is not
functioning propetly, the number of proteins in the body decreases. There are certain drugs which bind to
proteins and such drugs (in free-form/unbound form) increases as the amount of protein decreases, leading
to harmful effects. Also care should be taken that drugs with kidney damage as an adverse effect should notbe
given to people with kidney problems.

Itis hence very important for a person to tell his doctor about his/her kidney or liver problems (in case s/he
has any) so that the doctor can prescribe the right drugin the right dose for him/her.

Frequencyofdoses
Some drugs produce a very rapid effect while some drugs produce its effect after a long period causing
anxiety to the patient. Similarly the effect of certain drugslasts for a very short time while certain drugs exert
their effect for a longer period. The frequency of doses, that is, the number of times a dose has to be taken
depends on these factors and is hence different for each drug ranging from taking a dose every few hours to
takingitevery few days.

Certain drugs like pain-killers or anti-migraine drugs can be taken as and when the need arises while certain
drugs have to be regularly taken as per the frequency mentioned. To understand the importance of taking the
drugatregularintervals,letus firstunderstand the fate of adrugonceitenters the body.

Once adrugenters the body it passes through the digestive tract and reaches the small intestine. From here it
enters the blood stream and goes to the liver. In the liver it is broken down to simpler forms which can be
easily dispersed throughout the body via blood. The simpler form of drug exerts its beneficial effect only
when its concentration reaches a certain level. This level is specific for some drugs and a range for some.
After this the drug is excreted from the body by the kidney via urine. As the drug is excreted, concentration
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falls below the level required to produce the beneficial effect and thus the effect ceases. It is hence very
important to maintain thatlevel constantly. Another dose of the drugis therefore given aftera certain time so
that the drug undergoes all the various process and is dispersed throughout the body and reaches the
required level by the time the previous dose is excreted. This way the level of drug concentration required for
beneficial effectis maintained throughout the treatment. If the nextdoseis nottaken after a regularinterval,
thatis, if itis taken after a long gap, the optimum level of drug concentration falls, the effect ceases and the
drug therapy will not work well. If the intervalis too short, the drug (concentration) level increasesleading to
harmful effects.

Usually the frequency of a dose is mentioned as the number of times the doseis to be taken, for example, 200
mg 4 times a day. This usually means that the drug is to be taken at four equal intervals during the waking
hours, that is, morning, lunchtime, late afternoon and bedtime. However in very rare cases it may be
necessary to take the drugat equalintervals during the entire day (24 hours). When itis not necessary to take a
drugatspecific regular intervals, a range, for instance 2-3 times daily, may be mentioned. When a drugis to be
taken only on occutrence of the symptoms, for example pain-killers, frequency is mentioned as 'to be taken
asand whenrequired'.

Many diseases are self limiting

nature cures them

DRUGS ARE RARELY NECESSARY

Sonrce: The Indian Acadeny of Pedatrics
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2.7 How to Use/Take this Drug
Specificinstructions are givenin this column regarding the use of the drugs.

For oral medicines (those taken by mouth), itis very important to follow the instructions regarding the intake
of food, to get the maximum benefit of the drug. Certain drugs should be taken on empty stomach, that s,
one to two hours before food, so that they get into the blood more quickly while others are to be taken with
food so that they do not cause stomach irritation. Besides this, the instructions regarding avoiding certain
foods which may impair the drug's action should be followed, for example, milk and dairy products inhibit
the action of tetracycline and should therefore be provided in patients, taking tetracycline. Similarly, one
must also follow advice about taking certain foods with certain drugs as supplements of vitamins and
minerals, for example, with diuretics sometimes the patient may be advised to eat foods rich in potassium.

Tablets should be swallowed whole (unless advised to take half a tablet). Capsules may be opened and the
contents can be swallowed if the patient finds it difficult to swallow the whole capsule. If possible swallow
tablets and capsules in a upright sitting position/standing position with at least half glass of water. This
helps the medicine to act much faster.

Liquid medicines should always be taken, after shaking the bottle properly, or else it may cause inaccuracy of
doses in case the drug has settled at the bottom of the bottle. The doses should be measured carefully
especially for children, accurately marked droppers should be used for measuring the dose.

Specific instructions for the use of other dosage forms, for example, skin preparations (ointment, cream,
lotion), eye drops, inhalers, etc., are given in individual drug profiles and should be followed accordingly.

A variety of specialised dosage forms, for example, aerosol sprays, transdermal patches, slow release
capsule, suppositories, etc., are available in the market. There are special instructions for the use of such
dosage forms which are also mentioned where necessary underindividual drug profile.

One should always remember that the most important aspect of drug treatment is the way one take or uses
the drug, thatis, in the correctdose at the right time and in compliance with all the instructions forits use.

2.8 Whatif You Miss A Dose

To miss a drug dose is not an unusual phenomenon and is neither considered to be of any concern in case of
mostof thedrugs. [tcanonlybeaproblemif the drughas to be taken regularly foralong time.

The frequency of doses will depend onhow long the action of the drug will last. When a dose is missed, the
amount of level of drug required for beneficial effect falls and the drug-effect ceases. This may, sometimes
lead to unwanted effects, for example, if a woman is taking oral contraceptives (which are to be taken
regularly for 21 days) and forgets to take the pill for a few days, she may become pregnant. Otherimportant
examples of drugs with which missed doses may produce return of symptoms or alter the effects of drugs
are insulin,anti-epileptics, etc. In such cases, itis very important for the patient to know what to do if he/she
misses a dose. This advice is mentioned in the profiles of these drugs where missed dose may
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cause problems. For those drugs with which missed doses are not of concern this column is omitted
altogether.

2.9 How to Stop Using this Drug

The way one ends a drug treatmentis very importantin the case of drugs to be taken regularly for along time.
One can end the drug treatment on feeling better if one is on drugs which are to be taken as and when
required. The advice for stopping the drug is given in this column only in those drug profiles where it is
necessary. Usually people tend to stop drug treatment on their own once they begin to feel better or if they
experience many adverse effects of the drug.

This should not be done.

It does not mean that a disease/disorder is cured if the symptoms no longer appeatr. One should not stop
taking the drug without the doctor's advice even if one begins to feel better. The full course of treatment
should always be completed, especially for drugs like antibiotics (drugs used to treatinfections).

Mostof the drugs tend to cause side-effects which may be very unpleasantattimes. Many of these disappear
or become tolerable after some time. Thus the occurrence of side-effects does not imply that the drug
treatment should be stopped. Of course, it may be necessary to do so in some cases and hence one should
check with the doctor if one experience side-effects of a drug. The doctor may change the dose or the drug

2.10 Gross Overdosage

Many times people have this false belief that if they take an additional amount of drug than what is
prescribed, they will experience a faster effect or a better/effective cure. There are others who exceed the
dose by mistake. This is especially true for elderly people who take the dose twice, forgetting that they had
already taken a dose before. Some cases of overdosage may also occur when the dose is exceeded
intentionally as a suicide attempt or when children take large amounts of drugs just because they find it to be
aninteresting/attractiveitem. Whatever the reason for overdosage, one should always be conscious enough
to notice any unusual symptoms that may occur during drug treatment and report to the doctor immediately
whenevernecessary.

Taking a single extra dose occasionally may not pose much of a problem for most of the drugs but several
overdoses may create alot of unwanted effects which appear immediately or after a few days and may lead to
dangerous consequences. However, for drugs with a narrow therapeutic range, even the slightestamount of
extradose may cause dangerous effects.

Whathappensin case of gross overdosage of adrugand whatshould be donein thatcaseis mentionedin this
column only under those drug profiles where necessary.

People with impaired liver or kidney functions should be extra careful not to exceed a prescribed dose. In

such people the break-down process (by liver) and the excretion process (by kidneys) are notas efficientas in
normal patients, and this may cause accumulation of drugs in the body leading to dangerous side
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effects.
Similarly elderly people and children should be well-cared for so that they do not take many extra doses.

For Poisoningandits Treatment see end of this Chapter, Annexure 2.

2.11 Precautions

It is very important that you give all relevant information about yourself to your doctor. This helps the
doctor to prescribe the drugs rationally and also reduces the chances of adverse effects of the drug. The
points to be discussed with your doctor varies as the disease /disorder as well as the drugs used for treatment
vary. This column lists down all the relevant points that must be communicated to the doctor who is
prescribing that drug. However, there are certain general points which must always be told to the doctor, no
matter what the drugis or the disease/disorder under consideration. They are as follows:

® Tellyourdoctoraboutanyotherdrugs youare taking already.

Tellyourdoctorif youare pregnantorintend to become pregnant.

Tellyourdoctorif youare breast feeding

Tell your doctorif youhave or have hadin the pastany specific health problem such asliver or kidney
disease oranyother severe disease/disorder.

Tellyour doctorif youhave to undergo any kind of surgeryin the near future.

Tellyour doctorif youare onanykind of special diet, for example, low-sugar or low-salt.

e Tellyourdoctorif youhave had allergic reactions to any past treatment.

Pregnancy
The most important rule when you are pregnant or intend to become pregnant is to consult your doctor
before takingany kind of medicine, either prescription or OTC.

Many drugs are known to cross the placenta (batrier between the mother's and the baby's blood streams) and
cause adverse effects on the foetus (developing baby). Some drugs may also adversely affect the mother's
health. There are certain drugs which are considered to be safe, butthereis no firm proof of their safety and
henceitisalways better tolet your doctor decide whether you should take a particular drugornot.

In some instances, when the pregnant woman is suffering from a chronic condition such as epilepsy, high
B.P, diabetes or any kind of severe disease, it may become necessary to give her drug treatment. The doctor
then, balances the possible benefits and risks of the drugand decides if it should be taken or not. Itis always
preferable to avoid drugs for minor ailments. Drugs such as marijuana, nicotine (tobacco) or alcohol should
alsobeavoided.

EffectofDrugsDuringtheDifferent TrimestersofPregnancy
The nine month old period of pregnancy is divided into three stages, each of three-month duration. These
three stages are called trimesters. A drug may exert different effects on the mother or the foetus or both
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depending on which trimester of pregnancy, itis being
used. The first three months or the first trimester of
pregnancy is the most critical period. Certain drugs
may adversely affect the development of organsin the
foetus. Very severe defects may result in miscarriage.
During the second trimester, the drugs may retard the
growth of the foetus, which can also cause alow birth
weight. Drugs taken during the third and last trimester
may cause breathing problems in the newborn baby or
may cause premature/delayed birth.

RISK TO THE
UNBORN BABY

BENEFIT TO
THE MOTHER

Source: Practical Pharmacy

Drugs to be Avoided or Used with Caution During Pregnancy

Some drugs are dangerous throughout all months of pregnancy. The table below lists drugs which definitely should
not be given during pregnancy and those which are best to avoid if possible.

Avoid usinglong courses. Causes 'grey' baby syndrome.
Can cause abnormalities and blood disorders in the baby.
Only use if really necessary

Use topical drugs if really necessary

Uselower doses (see following page for more details)

May affect the baby's blood if used near to delivery

Comments

Drug Avoid Caution
Antibiotics

Chloramphenicol 3
Co-trimoxazole 3
Gentamicin 1,2,3
Griseofulvin 1,23
Metronidazole 1 2,3
Nitrofurantoin 3
Streptomycin 1,23
Tetracyclines 1,23

Anti-malarials
Halofantrine (Halfan) 1,2,3

Can damage hearing of the baby. Note: treatment for TB should not be
interrupted or postponed during pregnancy. Refer to your national TB
guidelines for drugs of choice in pregnancy. If isoniazid is used,
pyridoxine should also be given to prevent peripheral neuropathy.

This includes doxycycline.

Mefloquine (Lariam) 1 2,3 Only use if no other drugis available.

Pyrimethamine/ 1,2,3  If possible use quinine instead

Sulfadoxine (Fanisdar)

Quinine This benefit outweighs the risk. Preventive measures are very important
such as sleeping under a net and taking prophylaxis, e.g. chloroquine each
week.

Antihelmintics

Albendazole 1,23 Known to cause abnormalities in animal studies.

Mebendazole 1 2,3 Consider using piperazine if appropriate

Praziquantel 1,2,3  If possible wait until after delivery
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Thiabendazole 1,2,3 Although thiabendazole is no longer on the WHO essential drug list, it
may still be widely used.

Analgesics

Aspirin & other 3 1,2 Use paracetamol

NSAID

Anti-epileptics

Carbamazepine 1,2,3  Benefit outweighs the risk.
Phenobarbitone 1,23 If possible use only one

Phenytoin 1,2,3  Usedrugand monitor blood levels.
Miscellaneous

All cancer drugs 1,2,3 Seek specialist help.

Aminophylline/ 3 May cause irritability in the baby if used
theophylline near delivery.

Benzodiazepines 1,23 Avoid regular and prolonged use.

e.g. diazepam

Todine 1,2,3 High doses can cause goitres in the baby.
Vitamin A 1 Large doses may cause abnormalities
(Retinol) inthe 1st trimester.

1 = first trimester (1-3 months) 2 = second trimester (4-6 months) 3 = third trimester (7-9 months)

AV OID = do not nse at all

CAUTION = only useif the benefit ontweighs the risk.

If the drugis notlisted above it does not mean itis safe to use in pregnancy. Please check other literature for more
information.

Source:Practical Pharmacy, April-June, 1998, Issue 9

Breast feeding

Most drugs can pass from the mother's blood stream into the mother's milk just like the way they pass from
the mothet's blood stream into the baby's blood stream. A baby who is being breast fed will thus receive small
amounts of drugs thatthe motherisreceiving,

There are certain drugs which do not pass into the mother's milk at all because of their chemical nature and
there are others which do pass into the breast milk but in amounts too small to produce any harmful effects
on the baby. However, there are certain drugs which produce unwanted effects on the breastfed baby for
reduced milk production in the mother. Itis always advisable for the mother to consult the doctor before
taking any drug, while breast feeding the baby. One must try as far as possible to avoid drugs rather than
avoiding breast feeding. When the mother is suffering from chronic conditions, and has to regularly take
drugs, and the doctor decides, if she can continue breast feeding or not. In case she is allowed to continue to
breast feed her baby, the baby should be closely monitored (observed) by the doctor for any possible harmful
effects. It is important to remember that besides very few chronic conditions a mother is never advised to
refrain from breast feeding. Advice on breast feeding varies as the drugs vary and is discussed in this column
whenever necessary.
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Drugs to be Avoided OR Used with Caution During Breast Feeding*

Drug Avoid Caution Comments

Chloramphenicol X Only use if no other antibiotic is suitable.
Ciprofloxacin X

Co-trimoxazole X Especiallyif the baby has jaundice.
Metronidazole X Avoid large single doses e.g. 2¢ daily.
Tetracyclines X This includes doxycycline.

Others

Aspirin X Use paracetamol instead.

Benzodiazepines X Avoid repeated doses. May cause weightloss and
e.g. diazepam tiredness in the baby.

Carbimazole X May affect the baby's thyroid function.
Cimetidine X Asignificant amountis found in breast milk - not known to be harmful

but advisable to avoid using,

Ephedrine X May cause irritability and disturbed sleep patterns in the baby.

Todine (includes X Itappears thatiodine is concentrated in breast

cough mixtures milk and can severely affect the thyroid gland of

with iodine) the baby. If absolutely necessary to treat the mother then advise to stop
breast feeding,

Oestrogens (in X Reduces the milk supply. Choose an oral contra-

oral contraceptives) ceptive that contains progesterone only.

Phenobarbitone X May cause drowsiness and inhibit the baby's suckling reflex.

Thiazide diuretics X Large doses may reduce milk supply.

e.g. bendrofluazide
If adrugis not listed in the table it does not mean that it is definitely safe to use. Please check other literature for more details.
*Reproduced with thanks from: Practical Pharmacy, April-June 1998, Issue 9

InfantsandChildren

Infants and children have frequent but not usually serious illnesses. A child's frequent illnesses in the eatly
years are part of anatural process which develops his or her immature immune system. These generally mild
infections help to build immunity against common diseases. Nutritious food, cleanliness and vaccinations
are three importantbodyguards that protect children against many diseases.

An important question which arises is that should children be given so many drugs for their illness? The
answer is 'No'. However, the fact remains that too many drugs are being given to infants and children
although most of them have very little or no value. Besides, subjecting children to lot of drugs means
subjecting them tolot of adverse effects.

The main reason for children being more prone to adverse side-effects of drugs is that children are not just
small adults. The way a child's body deals with drugs in completely different from thatof anadultbody.

AboutDrugsinGeneral 35




The organs responsible for the breakdown and elimination of drugs, that is, the liver and the kidney
respectively, areless efficientin a child's body than in a adult body. Henceif adult doses of adrugare given to
children, drugs get accumulated in their body and produce harmful effects. This is why it is important that
accurate doses be calculated for children takinginto consideration both their age and weight.

Certain drugs are harmful to children even in therapeutic doses and should be completely avoided, for
example, loperamide, tetracycline. Parents should always determine if a drug is really necessary for their
child's condition and checkif thereis any non-drugalternative. Theyshould avoid giving unnecessary drugs
to their children who may grow up believing that medicines are solutions to many of life's health problems.

Thereare many drugs which are commonly misused in children. Some examples are:

* Antibacterials for viral upper respiratoryinfections.
*Decongestants for colds, resultingin unacceptable adverse effects.
*Drugs to treat diarrhoea.

* Oral anti-emetics for vomiting,

* Antipyretic agents for fever.

*Tricyclicantidepressants for bed wetting.

*Sedatives for sleepless children or those labelled hyperactive.
*Spasmolytics forabdominal pain.

* Appetite stimulants, vitamins and tonics.

Advice onuse of individual drugs in childrenis givenin this columnwherever necessary.

Guidelines on the Use of Drugs in Children

While administering drugs to children, particularly neonates (first 30 days of life), special cate is always needed because
they differ from adults in their response to drugs. Doses should invariably be calculated on the basis of weight till 50 kg
or puberty is reached. In the neonatal period, the risk of toxicity is higher due to inefficient renal clearance, relative
deficiencies of various enzymes, heightened sensitivity and inadequate detoxifying mechanism.

If possible, painful intramuscular injections should be avoided. It is always a good practice to state the age of child
patient while writing prescriptions. Even though liquid preparations are more easily accepted by children, many contain
sucrose which can lead to dental decay.

Dosage: Children's doses are usually stated in the following age ranges: Neonate (first month), infant (upto 1 year), 1-5
years and 6-12 years. Where a single dose is given, it applies to the middle of the age range. Hence adjustment would
need to be made for lower and upper limits of the stated range.

Dose Calculation: The dosage for children can be calculated from adult doses by using either age, or body-weight or
body surface area or by a combination of these factors. Even though body-surface area provides the most reliable
method of determining dosage, in practice itis exceedingly difficult.

Body-weight can be easily used to calculate doses and are generally expressed in mg/kg. Because of their higher
metabolic rate, children generally requite higher dose per kilogram than adults. This method can pose problems while
calculating dose for obese children since they are liable to be given higher than required dose. Under such circumstances,
itis better to calculate dose based onideal body weight of the child in that particular age.

Body-surface Area (BSA): is technically a better and more accurate method since many physical phenomenon atre
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more closely related to body-surface area. The average body-surface area of a 70 kg adultis about 1.7 - 1.8 square meter.
Thus to calculate the dose for a child the following formula is used:

Approximate dose for child = Surface area of child (mz) Xadultdose
1.8

The Percentage Method as given below can be conveniently used to calculate doses for children when there is wide
margin between therapeutic and toxic dose:

Ideal body Height Body- Percentage

weight Surface of Adult Dose

Newborn 3.4kg 50cm 0.23m 12.5%
1 month 4.2kg 55cm 0.26m 14.5%
3 months 5.6kg 59cm 0.32m 18%
6 months 7.7kg 67cm 0.40m 22%
1year 10kg 76cm 0.47m 25%
3years 14kg 94cm 0.62m 33%
5years 18kg 108cm 0.73m 40%
7 years 23kg 120cm 0.88m 50%
Lo = 37kg 148cm 1.25m 75%

-

diotics are usually stated as every 6 hours. In the case of children, some flexibility may
zen up atnight. In the case of new drugs, the recommended doses must not be exceed.

Source: MIMS India, January 2006. Reproduced with permission.

On
Th
is. -

gives any special warning/instructions regarding drug use in the elderly (that
raverage). Older people are at more risk to the adverse effects of drugs than
health problems are more prevalent among the elderly as a result of which
" 5 at the same time. Besides, their liver and kidney (organs which break down
and eliminate drugs from body respect), are not efficient enough and hence drugs get accumulated in their
body producing harmful effects. Hence drugs causing liver/kidney toxicity are not to be used for eldetly

people.

-

Aspeople grow older, many physical changes take place in their body, for example, their brain becomes more
sensitive to drugs, and their immune system goes weak which means they are more prone to allergic and
otherunexpected reactions caused due to the drug treatment.

Hence it is very important that the doctor correctly determines the drugs that can be used as well as the
dosage regimen to be followed in an elderly person. They are to be regularly observed by the doctor to check
if the treatment is working well. If too many drugs are to be given to an old person, the spacing of drugs
should be such that they do notinteract with each other.

Elderly people are more likely to miss doses, exceed the dose or not follow the dosing instruction carefully.
Hence their care-takers should always see to it that they comply well with all the instructions regarding their
drugtreatment.
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Drugs most frequently associated with adverse effects in the elderly: antihypertensives (drugs used for
high BP), antiparkinson drugs, corticosteroids, psychotropics, digitalis, insulin and antidiabetics,
diuretics.

Guidelines on the Use of Drugs in the Elderly

Special care needs to be taken while prescribing for the elderly due to the following:

- Itis notunusual for elderly patients to receive multiple drugs for multiple diseases. This results in increased risk of
advertise drug reactions and drug interactions.

- Manifestations of normal ageing process (e.g., giddiness due to loss of postural stability) are commonly mistaken
for the existence of disease leading to inappropriate therapy.

- Based on past prescriptions, "friendly advice" from other colleagues, elderly may be already consuming both OTC
and prescription-only drugs. This aspect should always be keptin mind.

- A new symptom or sign may not be due to a new disease but the adverse reaction of a drug which is already being
taken.

- Ageing nervous system has enhanced susceptibility to commonly used medicines such as analgesics, tranquilisers
and anti-Parkinsonian agents.

Pharmacokinetics: Due to a variety of reasons [prostatism (conditions governing chronic disease of prostate gland),
nephrosclerosis (a condition involving hardening of kidneys), UTT (Urinary Tract Infection)] renal clearance is reduced.
Thus drugs are excreted slowly and elderly patients atre at greater risk from nephrotoxic agents. Great care needs to be
taken while administering drugs with narrow safety margin between therapeutic and toxic dose such as digoxin. As a
thumb rule one should take tissue concentration of drugs to be 50% more in elderly than younger patients.

Adverse Reactions: Many side-effects present themselves in a non-specific manner. Mental confusion, constipation,
postural hypotension and falls are common.

Use of hypnotics with long half life should be avoided. Diuretics are over-prescribed in the elderly. They should not be
used on long-term basis. Blood disorders caused by drug therapy are much more common in the aged. Therefore drugs
which depress bone marrow function, such as co-trimoxazole, mianserin, should not be used unless an acceptable
alternative is not possible. Bleeding associated with NSAIDs and aspirin are more common in the elderly.

General Guidelines: One should prescribe drugs to the elderly only when clearly indicated. It is better to prescribe
established drugs from a limited range, which have been well tried out and whose effects in the elderly are well known.
Dosage should generally be 50% of the adult dose. Repeat prescriptions should be written only after thorough review. It
is often possible to withdraw a drug altogether. Sometimes dosage may need to be tailored to match diminishing renal
function.

If possible, no more than three drugs should be prescribed at a time to be taken no more than twice daily. In particular,
drug regimens which call for complicated, confusing and different dosage intervals should be avoided.

A close live-in young relative of the elderly should be explained the dosage regimen so that even by mistake the patient
does not consume more than medically advised.

Source: MIMS India, October 1998. Reproduced with permission.

Others

This column in the drug profile lists down all other precautions and warnings that a person consuming the
drug must know. Any specific condition for which the drug must not be used or used with caution, for
example, diabetes, heartattack patients, etc., are also listed in this column.
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2.12 Possible Adverse and Side-Effects

A drug may cause other several different effects in your body, besides producing the desirable beneficial
effect for which it is consumed. These other effects are of two types (although we have listed all of them
under the same heading for the sake of convenience): Possible side-effects and Possible Adverse Effects.

PossibleSide-Effects

These effects are natural, expected and usually unavoidable actions of the drug. Whenever a drug is
consumed (by any route) it is distributed all throughout the body and not restricted to just one particular
organin the body. Thus a drug produces the desirable effectin one particular organ for which itis taken and
undesirable effects in all other organs where it also acts simultaneously. For example, anticholinergic drugs
are taken to relieve spasm in the wall of the intestine, but they also affect the eyes causing blurred vision, the
mouth causing dryness and the urinary bladder causing retention of urine. All the effects caused in organs
other than the intestine are undesirable and will be called 'Side-Effects' of Anticholinergic drugs. Such side-
effects disappear slowly as the body gets used to the drug. One must consult the doctorif the side-effects are
troublesome or persist foralong period of time. The doctor may change the drugor the dosage regimen so as
to reduce the side-effects. Sometimes a patient may have to tolerate the side-effects of certain drugs which
are the only available drug for the treatment of their disease - which itself may be very serious and could
prove fatal (that is, cause death of the patient) if left untreated, for example, a disease like cancer. In such
cases regular and careful observation (monitoring) by the doctor throughout the treatment is necessary.
Hence a doctor always evaluates the benefits (therapeutic effects) and risks (possible adverse effects) of a
drug treatmentbefore prescribingadrug.

PossibleAdverseEffects

Adverse effectsare unexpected, unusual and unpredictable reactions of the drug.

They may be caused because the patientis allergic to the drug or due to some genetic deficiency in the patient
such as the lack of an enzyme which inactivates the drug may lead to accumulation of the drug causing
adverse reactions. They mayalso occur due to interactions with other drugs.

Adverse effects may be either mild or serious in nature, which determines the steps one should take if they
occut. This column of the drug profile tells you what adverse effects or side-effects to expect once you take a
particular drug, how frequently may an adverse/side effect occurand what to doin caseit occurs.

One should always be alert to significant changes that occur in one's body while taking drugs especially those
drugs which are known to produce adverse effects. One may also experience certain reactions which are not
yetreported and hence notlisted in this column. In such cases, the doctor should be consulted immediately.

It is important to note that if you consult a rational doctor and inform him/her regarding your medical
history in detail, it is most likely that he/she may prescribe the correct drug for you, which is less likely to
producean harmfuladverse effects. Whileitis true thatno drugis safe and even the mildest drug can produce

serious adverse effects if misused orabused, mostdrugs will not cause serious harm if used correctly.

Just because a drug can produce certain adverse effects one should not hesitate to use it, when it has been
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prescribed by the doctor. The adverse effects of drugs are listed down in this column as a measure of
precautionand not to create panic amongst the users.

2.13 Interactions

Whenever a drug is taken along with other drugs or certain foods or alcohol, it is likely that the drug may
interact with them and produce effects which are entirely different from those produced when it is taken
alone. Many times these interactions may produce beneficial effects which are utilised in the treatment of the
patient, for example, for the treatment of high blood pressure, usually more than one drug is prescribed.
Other interactions may produce harmful and unwanted effects and hence their occurrence should be
avoided. Such interactions may occur not only between two prescription drugs butalso between OTC drugs
and prescription drugs. It is therefore necessary to read the warnings on the labels of drugs which you are
taking and also inform your doctor about all other drugs that you are taking when s /he is prescribing a drug
for you. This helps the doctor to choose the right drug for you, which will not interact with other drugs you
are taking or at least suggest a dosage regimen where the doses of the two drugs are spaced far enough to
avoidaninteraction.

ExamplesofImportant(Dangerous)Interactions

(1)  Drugs that depress the central nervous system (sleep inducing drugs, narcotics, antihistamines and
alcohol). The effect of two or more of these in combination may be additive causing dangerous
oversation.

(2)  Drugsthatlowerblood sugarlevels and such drugs as sulfonamides and alcohol. The druginteraction
increases the effectof blood sugarlowering drugs, thus further depressing blood sugarlevels.

(3)  Oral anticoagulants and other drugs, particularly aspirin and antibiotics. Because these drugs may
increase the tendency to bleed, itis essential to check the effectsin every case.

(4)  Monoamine Oxidase Inhibitors (MAOISs): Thereis alargelist of drugsand foods which can producea
severe rise in blood pressure when taken with these drugs. Dangerous drugs include amphetamines
and decongestants. Foods thatinteractinclude cheese, herring, red wine, beer and chocolate.

This column lists down only the important interactions of the drug with other drugs. (Its interactions with
food, alcohol, tobacco, etc., ate mentioned under 'Precautions'). The final effect of drug-druginteraction is
mentioned along with explanatory/warning notes wherever necessary.

I stopped taking the medicine
because I prefer the original
disease to the side effects.

40 ALayPerson’sGuide




Medication
Alcohol

Amitriptyline
Imipramine
Lithium carbonate

Amphotericin B

Antihistamines

Barbiturates

Biguanides
Metformin,
Phenformin

Chloramphenicol

Chlorpromazine
Colchicine

Colocynth

Corticosteroids

Drug-Nutrient Interactions

Use

Toxic effect on
intestinal lining,
altered secretion of

Digestive enzymes
Antidepressant

Antifungal

Nasal Congestion

Anticonvulsant

Diabetes

Antimicrobial

Tranquilizer

Anti-inflammatory

Cathartic
nuttrients.

Effect on Nutritional Status

Reduced absorption of vitamin B1, folic
acid, vitamin B2, increased excretion of
magnesuim and zing; reduced blood

levels of vitamin B12.

Weight gain; altered blood glucose;
increased blood levels of magnesium;
increased excretion of calcium.

Increased urinary excretion potassium and
nitrogen; reduced blood levels of magnesium and
potassium.

Increases appetite

Increased need for folic acid and vitamin D;
reduced absorption of vitamin B1; increased
excretion of vitamin C.

Reduces absorption of vitamin B12.

Increased need for vitamin B2, vitamin B6, and
vitamin B12.

Increased appetite and body weight.
Reduces absorption of catrotene, sodium,
potassium, vitamin B12, lactose.

Reduces transit time and absorption of

Reduced absorption of calcium and phosphorus;
increased urinary excretion of vit C, calcium,
potassium, zinc, and nitrogen; reduced blood
levels of zinc; increased blood levels of glucose,
triglycerides, and cholesterol; increased need for

vitamin B6, vitamin C, folic acid, and vitamin D; impaired

bone formation; reduced wound healing.

Coumarin Anticoagulant Antagonist to vitamin K.
Cycloserine Antitubercular Reduced protein synthesis; reduced
absorption of calcium and magnesium;
reduced blood levels of folic acid, vitamin B12, and
vitamin B6.
Dextroamphetamine Appetite suppressant Weight loss, reduced growth of children.
Indomethacin Analgesic Reduced blood level of vitamin C; reduced
absorption of amino acids; anemia.
Insulin Diabetes Increases appetite
Glutethimide Sedative-hypnotic Increased need for vitamin D.
Griseofulvin Antifungal Alters taste sensitivity
Hydralazine Antifungal Increased excretion of vitamin B6.
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Medication

Isotretinoin (a

Jalap
Kaon-Cl

K-Tab
Klotrix

Lithium carbonate
Methylphenidate

Micro-K
Paraaminosali-
cyclicacid
Penicillins
Phenobarbital
Phenytoin

Primidone

Podophyllin
Propranolol
Slow-K

Use

Acne

Cathartic

Potassium
Potassium
Potassium
Tranquilizer
Appetite suppressant
Potassium

Antitubercular

Antimicrobial

Anticonvulsant

Cathartic
Cardiac

Potassium

Effect on Nutritional Status

Avoid supplementation with vitamin A
synthetic derivative of vitamin A)

Reduces transit time and absorption of nutrients.
Reduces absorption of vitamin B12

Reduces absorption of vitamin B12

Reduces absorption of vitamin B12

Increases appetite and body weight

Weightloss and reduced growth in children.
Reduces absorption of vitamin B12

Reduced absorption of vitamin B12, iron,

folic acid, and fat.

Reduced blood levels of potassium

Impaired vitamin D metabolism; increased
excretion of vitamin D; reduced blood

levels of folic acid; vitamin B12, and vitamin BG;
anemia.

Reduces transit time and absorption of nutrients.
Reduced glucose tolerance.

Reduces absorption of vitamin B12

Source: David Heber et al. Prescription Drugs and Nutrition. Health Media of America. Published in India by CBS
Publishers and Distributors, Delhi, 1994.

Drug

Antacids

Bisacodyl

(laxative)

Cholestyramine

(lipid lowering)

Effects on Nutritional Status

Bloating, Constipation, nausea.
Reduces phosphate, reduces
vitamin A, loss of appetite
Diarrhea, nausea, fluid loss.

Reduces absorption of glucose.

Hypokalemia (loss of potassium).

Bleaching, bloating, constipation,
diarrhea flatulence, stearorrhea
(high fat in stools).

Drug-Nutrient Interactions and Dietary Recommendations

Dietary Recommendations

Take between meals. Increase
intake of vitamin A, iron, and
folic acid.

Take on empty stomach with

water. Increase water intake.

Increase intake of fat-soluble
vitamins, carotene, iron, B12
B12, and calcium. High fiber
diet if constipated.
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Drug

Colchicine
(antigout)

Furosemide

(Diuretic)

Hydralazine
(antihyper-
tensive)
Tsoniazid

(anti-tubercular)

Methotrexate

(cancer)

Mineral Oil
(laxative)

Penicillamine

(antiarthritic)

Phenolphthalein

(laxative)

Phenylbutazone

(anti-inflammatory)

Effects on Nutritional Status

Diarrhea, nausea, vomiting,
Reduces absorption or increases
excretion of sodium potassium,
fat, carotene B12, folic acid.
Constipation, diarrhea, nausea,
or vomiting. Increased excretion
of potassium, calcium,
magnesium, sodium, water.

Dry mouth, loss of appetite.
Diarrhea, constipation, nausea.
Reduces B6, loss of appetite,
and sodium retention.

Stomach distress, nausea,
vomiting, Reduced B6.

Dry mouth. Loss of appetite.
Diarrhea, GI bleeding, nausea or
vomiting, Reduces folic acid.
Poor absorption of B12. Loss

of appetite, sore mouth and
throat, altered taste.

Flatulence, nausea, vomiting,
Reduces absorption of vitamins
A,D, E, K. Loss of appetite and
weightloss. Hypokalemia (low
potassium)

Diarrhea, nausea, vomiting,
Reduces copper, zinc, and iron.
Altered taste and loss of appetite.
Reduced absorption of vitamin D,
calcium, and other minerals.
Hypokalemia (low potassium).
Constipation, diarrhea, heartburn,

fluid retention, and weight gain.

Dietary Recommendations

Take with water and food. Avoid
alcohol. Increase fluid intake.
Supplement or increase dietary
intake of high risk nutrients.

Take single dose early in morning,

Take with food. Maintain ideal
weight. Vitamin B6 supplemen-
tation. Sodium restriction

Take on empty stomach.

Avoid alcohol. Vitamin B6
Supplementation.

Increase water intake.

Avoid alcohol.

Take 2 hrs before a meal. Increase

fat-soluble vitamin intake.

Take with water. Take on
empty stomach. B6 and trace
mineral supplementation.
Take on empty stomach.
Chew well.

Take with food. Avoid alcohol.

Steroids Bloating, indigestion, nausea. Take with food ot low-sodium
Fluid and sodium retention. snack. Sodium-restricted diet.
Reduced absorption of Increase potassium.
vitamin D.Osteomalacia.
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Drug Effects on Nutritional Status Dietary Recommendations

Steroids Nausea, vomiting, fluid retention,
(anabolic) edema, and weight gain.
Sulfasalazine Diarrhea, stomach distress, nausea, Take with water.

(anti-inflammatory) vomiting, Reduces absorption of Increase water intake.

folic acid. Loss of appetite. Increase folic acid-rich foods.

Source: David Heber, op.cit.

The Effects of Food on Absorption and Action of Medications

Food Drug Action

Coffee/tea Neuroleptic agents Reduces drug absorption
Theophylline Increases drug side-effects

Citrus Quinidine Increases blood levels of drug

Fiber (bran, Pectin) Digoxin Reduces drug absorption.

Food Drug Action

Food/meals Chlorothiazide Increases drug absorption
Propranolol Increases drug absorption
Nitrofurantoin Increases drug effectiveness
Cimetidine Delays drug absorption
Aspirin Reduces drug absorption
Tetracycline Reduces drug absorption

High-fat foods Griseofulvin Increases drug absorption

High-protein foods

Levodopa, methyldopa

Reduces drug absorption

Licorice Antihypertensive Induces hypokalemia and
drugs sodium retention
Milk Tetracycline Reduces drug absorption
Meal with Milk Methotrexate Reduces drug absorption
Salty foods Lithium Reduces drug effectiveness
Vegetables (dark green) Warfarin Reduces drug effectiveness

Source: David Heber, op.cit.

2.14 Effect of Long-Term Use

Many diseases/disorders require long-term drug treatment either to control the symptoms or to prevent
them for occurring again, for example, patients with Insulin-dependent Diabetes have to take Insulin
regularly forall their wholelife. There are certain other diseases/disorders which take along time to cure, for
example, Tuberculosis requires atleast six months treatment with drugs.
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Certain drugs cause adverse effects, especially on long-term use. If you are regularly taking a drug for along
time, you should know the possible long-term adverse effects of the drug which you should expect. As soon
as any of them occur, you should report to the doctor immediately. One must never stop using the drug
without consulting the doctor just because of the appearance of adverse effects. Doing so may cause
worsening of the symptoms which can sometimes prove more dangerous than the adverse effects of the
drug.

The possible adverse effects that may occur on long-term use as well as any specific warning pertaining to
long-termuse of the drugare mentionedin this column of the drug profile wherever necessary.

Any changes in the patients' health must be reported to the doctor, for example, if the patient gets pregnant,
itisimportant to ask her doctorif itis proper to continue the drugin pregnancy or change the drug. Similarly
if one contracts anew disease/disorder, for which other drugs are prescribed, the doctor mustknow aboutit.
The doctor must be informed, in case s/he does not know about the regular long-term drug you are using,
when you consult him/her for another new disease/disorder. It is also advisable to carry a warning card
mentioning that you are using a particular drug regularly along with you as it may prove useful in case of
emergency, suchasanaccident.

Try to take the drug at the same time every day to avoid the chances of missing any dose. Certainlong-term
use drugs may require the patient to go to the doctor for regular check-ups, for example, blood-pressure
measurement, blood count, certain blood tests, etc.

Itis often thought that regularlong-term use of certain drugs may resultin reduced effectiveness of the drug
or dependence of the patient on the drug. Now, this is true only for a few drugs and not for most of the other
drugs. Besides,adrugif taken for few weeks may not cause such problems.

Annexure 1isabrief discussion of some of the more commonly used drug groups.
Annexure 2is about poisoning, including drug poisoning, and its treatment.

Guidelines for Safe and Effective Drug Use

Do Not Do
) ) *  Know the name and the correct spelling of the drug you
*  Pressurise your doctor to prescribe unnecessary

are taking, It is advisable to know both the brand name
drugs.

and its generic name.

*  Take drugs on the advice of friends who have had .
similar symptoms. Check the product label before purchase to ensure that

*  Offeranybodydrugs prescribed for you. the expiry date is valid at the time of consumption of the

*  Change the dose or timing of any drug without the drug
advice of your doctor. *  Read the package labels and inserts of all drugs so as to
*  Continue a drug which is causing adverse reactions. familiarise yourself with the contents of the product.
Contactyourdoctoras soon as possible. *  Follow dosage instructions correctly.
*  Take any drug if you are pregnant or breast-feeding, * Shake all liquid suspensions of drugs thoroughly to
unless prescribed by your doctor, who is aware of ensure equal distribution of the ingredients.
your condition. %

Use a standarised measuring device for liquid
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Donot

*

Withhold from your doctor, information about your
previous drug experiences. It is important that your
doctor be informed about the beneficial and
undesirable drug effects you had experienced in the
past. Doctor, whoisaware of your condition.

Withhold from your doctor, information about your
previous drug experiences. It is important that your
doctor be informed about the beneficial and undesirable
drugeffects you had experienced in the past.

Take drugs in the dark. Identify every dose of medicine
carefully in adequate light to be certain you are taking the
drugintended.

Keep different medicines on the bedside table. You are
likely to be confused and take the wrong one, even with
the light on.

Discontinue taking a prescribed drug abruptly without
the doctot's advice.

Take drugs which have expired.

| take so many
medicines because
my doctor prescribes

\

| prescribe so many
medicines because my
patients expect them!
them!

THE VICIOUS CIRCLE THAT LEADS TO THE
OVERUSE OF MEDICINE

Source: David Werner
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Do

medications to be administered by mouth. The
houschold teaspoon varies greatly in size.

Follow your doctors's instructions on dietary and other
treatment measures designed to augment the actions of
the prescribed drugs. This makes it possible to achieve
desired effects with smaller doses. A common example is
to reduce salt intake during drug treatment for high
blood pressure.

Inform your doctor if you intend to take OTC drugs
while on prescribed medication.

Inform your surgeon, dentist, anaesthetist of all drugs
you are taking or have been taking prior to any surgery.

Inform your pathologist of all drugs you are taking prior
to a diagnostic test.

Keep a written record of all drugs (and vaccines) you have
taken during your pregnancy and reasons for their use.

Keep a written record of all of all drugs (and vaccines) to
which you experienced allergic or adverse reactions.

Inform your doctor if you are on a special diet, low-salt or
low-sugar diet.

Determine if you can drive a car, operate a machinery or
engage in hazardous activity while on prescribed
medication.

Determine if alcoholic beverages can be taken while on
prescribed medication.

Determine the course of action if you miss a dose of the
prescribed drug.

Discard all outdated drugs. This will prevent used of
drugs that have deteriorated with time.

Store all drugs away from the reach of children to prevent
accidental poisoning;

Store all drugs away from heat, light, in airtight containers
inadry place.

Keep all appointments and follow-up medical
examination to determine the effects of drugs and the

course of yourillness.
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Annexurel
Some Common Drug Categories and How they Work

This appendix is a brief description of some of the more common drug categories one is likely to come
across:

Abnalgesics/ Painkillers Antibiotics Antibistaminics
Antacids and Antinleer Drugs Antibacterials Antibypertensives
Antidepressants Antimalarials Antituberculosis
Antiamoebics Antiemetics Antivirals
Antianemics Antifungals Laxatives
Antitussives Steroids

1. Analgesics (Painkillers)

Pain is an unpleasant symptom and not a disease. Pain suggests some disturbance in the body. It is hence
necessary to correct this disturbance to cure the pain. A painkiller drug gives you only temporary relief from
pain, e.g., the pain of toothache can be relieved by pain-killer but can only be cured by appropriate dental
treatment.

It is therefore, important to determine the cause of pain in all cases. However this is not always very easy.
Hence painkillers play a very important role in providing immediate relief to the patient till the cause is found
and treated. Sometimes, when the underlying cause is irreversible, long-term analgesic treatment may be
necessary.

TypesofAnalgesics
The main two types of analgesicsare Narcotics and Non-Narcotics.

Narcotics are very strong analgesics. They are available only on doctot's prescription, since they are habit-
formingand exertother harmful adverse effects too.

Non-Narcotic analgesics are less powerful and they include aspirin, paracetamol and non-steroidal anti-
inflammatory drugs (NSAIDs). They are OTC drugs and hence widely used. Whenever one uses OTC
analgesics to treat pain, one must always consult the doctor if the pain persists for more than 48 hours after
taking the drug.

While treating pain, treatment is first started with a non-narcotic. If that is not sufficient to relieve pain a
strong narcotic may be used. Thus narcotic analgesics are used only to treat very severe or long lasting
continuous painlike post-operative pain (pain after surgery) or painin cancer, etc.

A doctor weighs the risk-benefit ratio of using a narcotic analgesic and decides to use itin a patient who, he
feels, is miserable with a pain that would be more harmful than the side-effects of the narcotic drug.
Sometimes elderly persons whose health is deteriorating day by day and who have very little chances of
survival are given injections of narcotic analgesics so that they die peacefully (however, this is not legal in
Indiaasyet).
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Headache
Itis the most common type of painthat occursinamajority of individuals. Over-the-counter analgesics are
widely consumed forheadaches. Hence we shall discuss 'headaches' briefly.

Headaches canbe brokeninto 3 major categories:

1.  Tension or Muscle Contraction Headaches: They are caused by busy, demanding schedules,
worries and emotional upsets. The pain is usually constant, with a pressure like feeling primarily in the
front but sometimes at the top and in the neck, and varying only in intensity throughout the attack.
Dizziness andlight-headedness mayalso occur.

2. VascularH eadaches: They are blood-related headaches and include migraine, cluster and toxic
types of headache.

3. Headachesduetophysicalandorganicconditions: Migraine headaches last from several hours
to several days with severe, throbbing pain on one side of the head accompanied by nausea, vomiting,
sensitivity to light and limited ability to function normally. Spots and flashes, speech difficulties and loss
of feeling may be warning signs of anattack.

Cluster headaches occur in clusters, thatis, one to three headaches a day, each lasting from ten minutes to
few hours. The pain is similar to migraine related pain and the symptoms include flushing of the forehead,
tearing of the eyes and nasal congestion.

Toxicheadaches occurduetovarious reasons, some of which arelisted below:

- Chemical from food
- Pumesfromindustrial plants or engine exhaust
- Substancesinfood suchas cheese and bananasaswellas fermented products such as red wine

- Nitrite preservatives commonly used in processed meat and the flavour enhancer monosodium
glutamate (MSG) in prepared food.

- Alcohol, cigarettes

- Allergies to various pollens, moulds, or other substances are also triggering factors when headaches are
seasonal.

- Changesinattitude and weather

- Hunger (forlongperiods)

Headachesduetophysical(organic)diseasesorconditionsmayresultfrom
- Feverassociated with aninfection

- Problemsof theears

- Sinus

- Teeth

- Facialnerves
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- Injuries
- Eyeproblems
- Anaemia

- Moreserious health problems (rarely)

Whenshouldyouconsultthedoctor?

Adoctorshould be consulted when:

- Headache continues for 48 hours after taking the recommended dose of
painkillers, or returns back

- Headachesoccur frequently

- Headachesinterruptsleep orimpair one's ability to function normally

- Headaches are accompanied by fever, vomiting, weakness, dizziness, numbness, loss in balance or any
unusual sensations.

RecognisingHeadache-CausingSituations

In case of frequent headaches, it is advisable to maintain a record of every headache you suffer from. The
points to be noted are date, day and place of occurrence, time of onset, duration, warning signs before
occurrence, type and severity of pain, other symptoms, mood of patient before onset, food/medicines etc.,
taken before occurrence, activities done before occurrence and source of relief.

Keeping sucharecord will help the doctor find the correct type/cause of headache and treatitaccordingly.

ManagementofHeadaches

The more well-known analgesics, namely paracetamol, aspirin and ibuprofen, are usually used to treat
occasional and/or mild headaches. Severe headaches like migraines and cluster need other specific drugs
(which the doctor prescribes). Tension or Muscle Contraction headaches can be managed by understanding
the cause of painandusingself relaxationwhich canbe doneinany of the following ways:

- Lyingdowninadarkroom
- Takinganap

- Listening to music

- Takingahotwaterbath

- Yogaand meditation

- Exercise

TreatmentofPain

The mostwidely used analgesics for mild-pain are aspirin and paracetamol. Aspirinis the analgesic of choice
for headache, muscular pain, bone and joints pain and pain due to menstruation. It also has helpful anti-
inflammatory (reduces swelling) and antipyretic (reduces fever) properties, which are exhibited at somewhat
higher doses. Its drawbacks are thatit causes stomach irritation (which can be minimized if taken after food)
and hence itis notused to treat abdominal pain or pain associated with nausea and vomiting. Itis also not to
beusedinchildrenbelow 12 years of age.
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Paracetamolis similar in efficacy to aspirin but has no anti-inflammatory activity. However, it is less irritant
to the stomach as compared to aspirin. It can be used in children. Its overdose is dangerous as it causes severe
liver damage.

Non-Steroidal Anti-inflammatory analgesics (NSAIDs) are used to treat patients with chronic
diseases accompanied by pain and inflammation, for example, arthritis, secondary bone tumors, etc. They
include drugs like ibuprofen, naproxen, piroxicam, diclofenac, indomethacin, diflunisal, etc. They differ in
efficacy and side-effects. Ibuprofen is widely used. It has fewer side-effects than other NSAIDs butits anti-
inflammatory properties are weaker. Whereas the side-effects of indomethacinare very many.

NSAIDs must be used with caution in the eldetly, pregnant, asthmatic, allergic, cardiac and renal and/or
hepaticimpairment patient. They like aspirin, cause stomach irritation and must be avoided in ulcer patients.

Narcoticanalgesics, also known opioid analgesics, are the most powerful analgesics. However, they have
harmful side-effects and habit forming potential and hence not used for mild pain. They are used to treat
pain arising from surgery, serious injury and disease. They are valuable for alleviating severe pain during
terminalillnesses, e.g., cancer. Morphine is the most well known narcotic analgesic. Others are diamorphine
(heroin), pethidine, phenazocine, etc. The use of these powerful narcotic analgesics is strictly controlled as
they produce euphoria, which can lead to abuse and addiction. But when they are used under medical
supervision for treatment of severe pain forashortperiod of time, the risk of addictionis verylittle.

There are less powerful drugs in this group which are used to relieve mild to moderate pain, e.g., codeine
(which though effective is too constipating for long-term use) and dextropropoxyphene (a mild analgesic
andless potent than codeine).

CombinationAnalgesics

Although there are many combination analgesic products (like Brufen, a combination of paracetamol and
ibuprofen) available in the market, there is little evidence that such products are more effective than the
single drug. Besides they combine the side-effects of both drugs. Hence it is advisable to use a single
analgesic which is effective rather than using combination products.

Source: EDM Issue No 30, 2001
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2. Antacids and Antiulcer Drugs

Acidity
The digestive juice in the stomach contains hydrochloric acid and an enzyme "pepsin', which help in digestion
of food. The wall of the stomachis protected from the action of the acid, by alining called the 'mucuslining'.

When the mucus lining is damaged or when excessive acid production eats up the mucus lining, the stomach
acid comes directly in contact with the stomach wall resulting in pain and inflammation. This disorder is
known as Acidity. The symptoms of acidity include burning sensation in the stomach and/or chest regions,
pain, indigestion, discomfort. Acidity may result from overeating, use of coffee and alcohol, smoking,
anxiety, ingestion of certain foods/drugs.

PepticUlcer

When very large amount of acids are produced, the mucus lining is excessively damaged. This can lead to
erosion of the undetlying tissue resulting in 'ulcet' or 'peptic ulcer' ('peptic' word arising from the name
'pepsin’, the stomach enzyme). The symptoms of peptic ulcer include pain, vomiting and loss of appetite.
Peptic ulcer can occur in the oesophagus, stomach or duodenum (first portion of the intestine), the
duodenum being the most common site of occurrence.

Causes

The exact cause of ulceris not fully understood. However one of the causes appears to be hereditary. Those
individuals who produce excessive stomach acids are prone to ulcers. Others who have normal acid
production may develop ulcer because the protective mucus lining is defective or inadequate. Other factors
which canincrease theincidence of ulcerare:

- Physicalstress (burns, trauma, surgery)
- Irregulareatinghabits

- Anxiety, tension

- Useof certaindrugs and foods

- Opveruseof alcohol

- Opveruseof coffee

- Heavysmoking
Certaindrugsinuselead to excess acid productionand on overuse resultin ulceration.

Theyinclude:

- Alcohol

- Aspirinand other non-steroidal anti-inflammatory drugs (NSAIDs)
- Aminophylline

- Cortisonelike steroids

- Phenylbutazone
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Treatment

A) Antiacidity
They are used in acidity when simple remedies such as change in diet or a glass of milk fail to relieve the
symptoms.

Antacids combine with the stomach acid to reduce the acidity of the digestive juices. This helps to prevent
painandinflammation.

Antacids are thus useful in the treatment of acidity. They are also used in the treatment of Peptic Ulcer as
they relieve the pain (within a few minutes) and promote the healing of ulcer. However, they are not as
effective as otherantiulcer drugs.

TypesofAntacids
The duration of actionand speed of action of antacids varies as the type of antacids varies.

1. Aluminum Compounds: They have prolonged action and are widely used. They can cause constipation
and are hence combined with magnesium compounds, namely magnesium hydroxide to counteract that
effect.

2. Magnesium compounds: Magnesium hydroxides is widely used. It has prolonged action. It can cause
diarrhoea. It is usually combined with aluminium Compounds. It should be used cautiously in patients
with kidney problems.

3. Sodium bicarbonate: It acts quickly but has short duration of action. It produces gas causing bloating in
the stomach and belching. Itshould be avoidedin heartand kidney patients.

4. Combined preparations: Antacids are often combined with alginates and antifoaming agents, e.g.,
dimethicone. These additives have no primary benefitand justadd up to the costof the product.

Precautions
- Do not take antacids on a regular basis without doctot's advice as it may supptess symptoms of some
serious disease like stomach cancer.

- Antacids interfere with the absorption of many drugs. If you are taking other drugs, check with your
doctor before takingan antacid.

B)AntiulcerDrugs
Theyare prescribed both to relieve the symptoms and to heal the ulcer.

There is no drug to cure a tendency to ulcer formation. Hence courses of antiulcer drugs are repeated
regularly (especially for duodenal ulcers). Surgery is needed only for complication such as uncontrolled
bleeding, obstruction,and perforation.

TypesofAntiulcerDrugs

1. H,blockers:e.g., cimetidine, ranitidine, famotidine.
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A chemical called 'histamine' which when released by certain cells in the body produces a variety of
effects, one of them being acid production in the stomach. The acid producing cells in the stomach has
H, (Histamine-2) receptors. The histamine binds with these receptors and triggers acid secretion. The H,
blocker drugs bind with the H, receptors and thus prevent histamine from binding with them. This leads
toreductioninacid production and ulcer healing.

2. Bismuthand Sucralfate: They form a coating over the ulcer, protecting it from the action of stomach acid
andallowingit to heal.

3. Tranquilizers and Sedatives: May be used with antiulcer drugs to reduce anxiety and tension.

Precautions
Cimetidine and ranitidine are not prescribed for a period of more than 6 months. Cimetidine should be used
cautiouslyin the elderly.

Sucralfate is prescribed for up to 12 weeks while bismuth is prescribed for courses of four weeks. It is
important to drink plenty of water with bismuth. Sucralfate should be taken on empty stomach.

3. Antiamoebic Drugs

Amoebiasisisacommoninfectious disease caused by the organism Entanoeba histolytica.

Most persons who get infected with E. hisolytica do not get the disease. The disease, which occurs in about
10% of infected persons mainly, involves the large intestine, but other organs of the body like the liver, lungs
and brain may also get involved. The infection is frequently chronic, being present in the body for many
months or years.

The organism Entamoeba histolyticais found in two forms:

1. The active form (known as trophozoite) is found in the large intestine and in the infected tissues of the

body.
2. Theinactive or dormant form (known as cysts), which are found in the intestine and excreted in the stool.

The disease is spread by the cysts, which contaminate water and food in situations where there is poor
environmental sanitation. This process is assisted by poor hygiene and insects like flies. In some areas,
vegetables grown in fields irrigated with water contaminated by sewage can spread infection. The cysts, which
are ingested by an uninfected person, pass into their intestines where the cyst wall breaks open and the active
forms of the parasite are released, which then enter the walls of the large intestine.

The organism may sometime spread to the liver, lung, brain, skin and other organs through the bloodstream.

Symptoms of amoebiasis vary according to the part of the body involved. Intestinal amoebiasis is the most
common form and this presents as acute amoebic dysentery with blood and mucus in the stools, pain in the
abdomen and a painful, recurrent urge to pass stools (known as tenesmus). The disease may evolve into a
chronic phase with loss of appetite (anorexia), pain in the abdomen and intermittent constipation or
diarrhoea. However, many persons who pass the cysts in their stools may not have any symptoms at all, and
functionas "carriers" of the diseases.
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Sometimes the organism travels to other organs of the body through the blood stream, such as the liver,
lungs and brain. These forms of amoebiasis are known as extra-intestinal amoebiasis. The symptoms and
signsare related to the organs involved.

The prevention and control of amoebiasis involves improvement of sanitation - the provision of safe
drinking water and the safe disposal of excreta. Food hygiene, which involves the protection of food and
drink from faecal contamination, is also important - the disinfection of uncooked fruits and vegetables
should receive particular attention. Those persons handling food in eating establishments should practice a
highlevel of personal hygiene, including frequenthandwashing with soap and water.

TypesofAntiamoebicDrugs
The drugs used to treatamoebiasis are mainly of two types:

Drugs used only in intestinal amoebiasis - eg., diloxanide, tetracycline, iodochlorhydroxyquin,
diiodohydroxyquin.

Drugs used both in intestinal and extra-intestinal amoebiasis- eg. emetine, metronidazole, tinidazole,
secnidazole.

ActionsofAntiamoebicDrugs

The different antiamoebic drugs act against E.histolytica in different ways - some interfere with its
metabolism, others act directly on the nucleus of the parasite and some alter the growth of bacteria in the
intestine, which affect the growth of the parasite.

Side-EffectsofAntiamoebicDrugs
Localreactions - some drugs given by injection may cause swelling and pain at the site of theinjection.

Allergic reactions: generalizeditching, skin rashes, flushing, chills, fever.

General reactions - a sensation of vomiting (nausea), vomiting, diarrhoea, giddiness, a metallic taste in the
mouth, painin theabdomen.

Nervous system (neurological) side-effects: headache, weakness, unsteadiness in standing and walking
(ataxia), dizziness (vertigo), epileptic convulsions,inflammation of nerves (neuritis).

Heart and blood vessels: increased heart rate (tachycardia), chest pain, decrease in blood pressure
(hypotension),inflammation of the heart muscle (myocarditis) and its covering (pericarditis).

Hye:inflammation of the nerve supplying the eye (optic nerve), leading to blindness - this has been observed
in Japan mainly.

Precautions
1. Alcohol should be avoided when taking these drugs as it causes unpleasant reactions such as sweating,
vomiting, flushing and a fall of blood pressure.

2. Pregnancy - these drugs should be avoided during pregnancy, especially during the first three months.
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They should also be avoided by breast-feeding mothers.
3. Kidneyorheartdisease - some antiamoebic drugs should be avoided in persons having these problems.

4. Children-someantiamoebic drugs should be avoided.

UseofAntiamoebicDrugs

Amoebiasis is an extremely common disease and is difficult to treat, as it tends to become chronic. Re-
infection through the ingestion of infected food or water is very common. The antiamoebic drugs often fail
to completely eradicate the parasitein the body.

Some of the antiamoebic drugs only act nintestinal amoebiasis, while others actinintestinal as well as extra-
intestinal amoebiasis. The choice of drug to be used in a particular patient thus depends on the type of
amoebiasis, which the patient has.

Certain persons handling food in hotels, restaurants and other food establishments are found to be passing
the cysts of E. histolytica in their stools. It is necessary to treat these patients so that they do not spread the
infection and so pose a risk to others. Some antiamoebic drugs act on the cysts and can eradicate them from
theintestines of suchinfected person.

Henceantiamoebic drugs are used in the following situations:

1. Intestinal amoebiasis - amoebic dysentery.
2. Extra-intestinal amoebiasis - amoebic hepatitis, amoebicliver abscess, lung abscess, brain abscess.

3. Those passing cysts but otherwise without sypmtoms.

MisuseofAntiamoebicDrugs
Anti-amoebic drugs are often misused. One very common example of misuseis the treatment of all types of
diarrhoeawith these drugs, even those types thatare not caused by E. Histolytica.
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Source: EDM Issue No 30, 2001
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4. Antianemics

Anemia is caused by the deficiency of 'Haemoglobin', the red colour pigment in the blood, which carries
oxygen to various parts of the body. The blood cells which contain haemoglobin are called the red blood
cells (RBCs). The formation of the RBCsisaffectedif a personis suffering from deficiency of proteins,iron,
folicacid or Vitamin B-12. Thisleads to deficiency of haemoglobinin the blood resultingin anemia.

The commonest cause of anemia is the deficiency of iron (with or without folic acid) which arises due to
various reasons such as:

- Excessive bloodloss during menstruationin some women

- Repeated pregnancies

- Bleedingpiles

- Bloodlossdueto ulcersinthe gut

- Hookworminfestation (since hookworms suck blood from the intestines).
- Bloodlossdueto chronicdiarrhoea

- Bloodlossduetoinjuryoraccident

- Inadequatediet.

SymptomsofAnemia
- Tirednessand weakness
- Paletongue and nails
- Shortnessof breath on usual exercise/work
- Palpitations
- Irritability

- General pallor

GeneralGuidelines
Itis far better to prevent anemia by using iron supplements in a patient who is likely to develop anemia rather
thattreatingitlater when developed. Supplements are therefore given:

- throughoutpregnancy
- to patients with excessive bloodloss (because of causes mentioned above)

- topremature babies, twins and infants delivered by caesarian section

Patients of anemia should be advised to eat foods which are good source of iron such as green leafy
vegetables, bajra, ragi, beans and pears and jaggery. Non-vegetarians can eat meat, fish and chicken which are
alsorichiniron content.

Besidesiron-deficiency anemia, there are other types of anemia also. Iron supplements can prove harmful if
given alone to patients with anemias other than those due to iron deficiency. Thus different types of anemia
require different types of drugtreatment.
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5. Antibiotics

Penicillin, the first antibiotic, was discovered in 1941. Since then many new and different classes of antibiotics
have been introduced. Each antibiotic is a different chemical entity and is effective against a broad or specific
spectrum of bacteria, used in the treatment of specific organisms. Antibiotics and antibacterials are not
effective against viruses.

Bacteria are present all around us - in the air we breathe, in the mucous membranes of the mouth and nose, on
the skin, in the intestines. Our natural immunity protects us from them. But when our immunity breaks down,
or when bacteria already present migrate to a vulnerable new site, or when harmful bacteria not usually present
invade the body, infectious disease sets in. Bacteria multiply rapidly, destroying tissue, releasing toxins and, in
some cases, threatening to spread via the bloodstream to such vital organs as the heart, brain, lungs and kidneys.
The symptoms of infectious disease, although they almost always include fever, vary widely, depending on part
of thebodyinfected and the type of bacteria.

The exact kind of bacteria infecting a person can only be confirmed by tests of the person's blood, sputum,
urine, stool or pus. These can take up to 24 hours or more. In the absence of such tests, the doctor usually makes
an educated guess and may prescribe a broad-spectrum antibiotic that is an antibiotic that works against a wide
range of bacteria.

With more exactinformation from the laboratory tests confirming the nature of the

bacteria, the doctor may then switch to an antibiotic that is the recommended treatment for the identified
bacteria. Sometimes more than one antibioticis prescribed to be sure of eliminatingall strains of bacteria.

Antibiotics come in the form of tablets, capsules, liquids, dry syrups, or injectables. The lastis normally used in
critical cases. There are also antibiotic thatare topical preparations used for skin, eye and earinfections.

Antibiotics either kill organisms directly (bactericidal), or enabling the body's natural defences to overcome the
remaininginfection.

There are two main mechanisms of action: penicillins and cephalosporins destroy bacteria by preventing them
from making normal cell walls; most other antibiotics act inside the bacteria, interfering with the chemical
activities essential to their life cycle.

While antibiotics act against infections, they may not relieve symptoms directly; in such cases additional
medication such as painkillers to relieve pain and fever may be prescribed until the antibiotics start to take
effect.

As with all medicines, the complete course of medication must be prescribed and complied with by the patient
evenif all symptoms seem to have disappeared or the patient "feels better". Failure to complete the course can
lead to the infection again and worse resultin the long-term in resistance to the antibiotic.

The other reason for increase in antibiotic resistance is wrong prescription or using a stronger second or third

generation antibiotic (like norflaxacin) when a first-generation (like amoxycillin or doxycycline) would do.
Also, antibiotics, for instance, may lower the natural immunity of the body to certain kinds of yeast which
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in turn mat lead to fungal infections in the mouth, throat and vagina. An antifungal drug would need to be

prescribed then.

Nausea and diarrhoea are rather common side-effects of antibiotics. Do not normally stop the antibiotic in
such cases. The most common risk, particularly with penicillins and cephalosporins, is allergic reactions that
cause rashes and sometimes swelling of the face and throat. If this happens the drug should be stopped and
immediate medical advice sought. Some people are sensitive to particular types of antibiotics, say the

penicillins, and this canlead to serious adverse reactions.

Ararer, but more serious and fatal, disorder occurring especially with the lincosamide class of antibiotics isa
disorder called pseudomembranous colitis, in which bacteria thatare resistant to the antibiotic multiply in the

bowel, causing violent, bloody diarrhoea.

Antibiotics must be used with caution.

CommonAntibioticsDrugs

Penicillins Tetracyclines
Amoxyecillin Doxycycline
Ampicillin Oxytetracycline
Benzylpenicillin Tetracycline
Cloxacillin
Phenoxymethylpenicillin Macrolides
Procaine Penicillin Erythromycin

Clarithromycin
Cephalosphorins Azithromycin
Cefaclor Roxithromycin
Cefoxitin
Cephalexin Lincosamides
Cephazolin Clindamycin
Cephatoxime Lincomycin
Cephtriaxone

Quinolones
Aminoglycosides Ciproflaxacin
Gentamicin Norflaxacin
Neomycin
Netilmicin Other Antibiotics
Streptomycin Chloramphenicol
Tobramycin
Amikacin
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6. Antibacterials

Antibacterials are similar to antibiotics but with a difference: originally antibiotics were derived from moulds
and fungi, whereas antibacterials were developed from chemicals. Early antibacterials like the sulpha-drugs
were derived industrial dyes that was metabolized by the body into sulphanilamide, the active antibacterial
ingredient. Sulpha drugs, introduced in the 1930s, have proved to be effective against many bacterial
infections.

Sulphonamides followed the original sulpha drugs. Bacterial resistance to sulpha drugs, like that of
resistance to antibiotics, have resulted in doctors switching over to antibiotics that are more effective and
safe. Butthe days of the sulphonamideantibacterials are notyetover.

Sulphonamides reach high concentrations in the urine. They are therefore usefulin treating infections of
the urinary tract. They are also used for chlamydia, pneumonia and for some middle ear infections;
sulphacetamide is often included in topical preparations for skin, eye and other ear infections.
Sulphamethoxazole, in combination with trimethoprim, often in a single large dose (also known as co-
trimoxazole),is used for bladderinfections, certain types of bronchitis and some gastrointestinalinfections.

Thereare of coursearange of antibacterials thatare not sulphonamides: those used againstleprosy, TB and
malaria; those used against protozoal infections (like metronidazole, diloxanide furoate). There are others,
also known as antimicrobials, include metronidazole, used for a variety of genital infections, and some
serious infections in the abdomen, pelvic region, the heart and central nervous system. Nalidixic acid and
nitrofurantoin are effective as antiseptics for the urinary tract, and are used to cure or prevent recurrent
infections.

Antibacterials work by preventing the growth and multiplication of the organisms, somewhat similar to
antibiotics. Antibacterials may take several days to wipe out the bacteria. During this time additional
medication to relieve pain and fever is usually advised. Sulphonamides in particular can cause loss of
appetite, rash, nauseaand drowsiness.

Risks and special precautions of antibacterials include allergic reactions, rashes and fever. The doctor
should be consulted in case a change of antibacterial is required. Serious, but rare risks, with some
sulphonamides include formation of crystals in the kidneys, a risk that can be reduced by drinking adequate
amounts of fluid during prolonged treatment. Sulphonamides may occasionally damage the liver; they are
notusually prescribed for people with liver problems. Damage to bone marrow is another possibility, leading
to lowered production of white blood cells and increased chances of infection. Doctors therefore try
avoiding use of sulphonamides for long periods. It is advisable to monitor the liver and blood content,
duringlong-term treatment that may be absolutely necessary.

SomeCommonAntibacterials

Sulphonamides Other Antibacterials Urinary antiseptics Nitroimidazoles
Co-trimoxazole Dapsone Nalidixicacid Metronidazole
Sulphacetamide Trimethoprim Nitrofurantoin Tinidazole
Amphotericin Ketoconazole

Fluconazole

Flucytosine
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7. Anti-Depressant Drugs

Depression is a mood of sustained unhappiness or sadness. Itis a common psychiatric problem present in
the general population and is often unrecognised and underdiagnosed. It is also a potentially serious
problem that can disrupt normallife and drive the affected person to attempt suicide.

Depression is more commonin the elderly and the highestincidence occurs in the sixth and seventh decades
of life,and in women slightly earlier than men.

There are two major types of depression:

1. Unipolar depression - in which the depression is either reactive or endogenous. Reactive depression
occurs after a particular event such as death in the family, sudden misfortune, accidents etc. Though
emotional feelings are intense, the individual responds to support from friends and relatives who can
share problems and discuss solutions.

Endogenous depression usually occurs in the middle or later years of life,and more commonly in women
than in men. There is a general slowing down of body, mind and speech - the individual withdraws from
usual activities. Other symptoms include feelings of guilt, inferiority and anxiety. The individual may also
complain of early morning awakening, occasional nightmares, loss of appetite, loss of weightandloss of

libido.

2. Bipolardepression (manic-depressive psychosis or MDP) - here the depressionis associated with mania -
cach condition occurring alternately.

The causes of depression are not certain. In certain types of depression (eg., reactive depression) there may
be a precipitating factors such as those mentioned above. However, in other types of depression, there may
be no obvious cause.

Depression has been associated with a depletion of certain substances in the brain which are known as
neurotransmitters. The neurotransmitters include 5-hydroxytryptamine (5HT) or seratonin, and
monoamines.

Effective anti-depressant drugs are available now which can relieve most of the symptoms and complaints
and enable the affected individual to lead as normal alife as may be possible. This treatmentin most cases can
be givenathome and admission to hospitalis notnecessary.

TypesofAnti-DepressantDrugs
Thereare four main groups of anti-depressantdrugs:

1. Tri-cyclic anti-depressants - these are the most commonly used drugs and include imipramine,
disimipramine, amitryptiline, nortryptiline, clomipramine, etc.

Monoamine oxidase inhibitors (MAOI), eg., isocarboxazid, iproniazid, tranylcypromine.
Selective seratonin re-uptake inhibitors (SSRI), eg., fluoxetine, paroxetine, sertraline.

Others, eg., carbamazepine,lithium.
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ActionofAnti-DepressantDrugs

Depression is associated with the depletion or decreased effectiveness of certain substances known as
neuro-transmitters in the nerve endings in the brain. These substances are acted upon by enzymes. Anti-
depressant drugs act by inhibiting the action of these enzymes on the neuro-transmitters and so prevent
their depletion.

Anti-depressant drugs take about two to three weeks to start their action. When this happens, the mood of
depressed individuals is improved. Such persons feel more active and less lethargic. Suicidal thoughts are
markedly reduced. Some drugs also reduce the anxiety associated with depression.

Side-EffectsofAnti-DepressantDrugs
Anti-depressant drugs have a wide range of side-effects, and itis important to keep these in mind when they
are beingused.

1. Allergic reactions - severe itching, skin rashes, sensitivity to light (photosensitivity).

2. Nervous system - Fatigue, headache, lethargy and drowsiness may occur, and some anti-depressant drugs
are highly sedative. Other drugs may cause inability to sleep (insomnia), anxiety and decrease in libido.
Other side-effects include twitching, tremors, inability to walk, convulsions, high body temperature
(hyperthermia).

3. Heartand blood vessels - increase in the heart rate (tachycardia), disturbances in heart rhythm, decrease in
blood pressure in the standing or erect posture, sudden and sustained high blood pressure if certain
foodstuffsare taken at the same time (eg., cheese, beans, buttermilk, curds, chocolate and soyabeans).

4.Behavioural problems - excitement, anxiety, excessive activity or elated mood (mania), hallucinations.

5. Dryness of mouth, difficulty in urination, constipation, high body temperature, difficulty in vision - these
are allknown as anti-muscarinic effects.

6. Others -jaundice, swelling of feet, white blood cell abnormalities.

Precautions
Anti-depressant drugs interact with many other drugs and foodstuffs and these interactions should be kept
inmind when using them. This interaction results in one of the following:-

a. Enhancement, prolongation or decrease of the action of the drug given along with the anti-depressant
drug.

b. Enhancementof theactionof theanti-depressantdrug.

c. Increase in side-effects of anti-depressant drug eg. sudden and sustained increase in blood pressure
resultingin other side-effects.

MAOI anti-depressantdrugsinteract with the tricyclicand SSRIdrugs.

OtherPrecautions
eElderly: some anti-depressant drugs should be used cautiously in the elderly as they give rise to dizziness,
constipation, decrease of blood pressurein the erect posture.

ePersons requiring to be mentally alert (eg., those operating machinery or driving) should also be careful
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as some anti-depressants are sedative or cause dizziness.

TreatmentofDepression

Depression is a common psychiatric problem found in the general population. To minimise the distuption
of the social life of the affected individual, it is essential that the condition is diagnosed as early as possible
and treatment started immediately. Anti-depressant drugs are very effective and can bring about
improvementinalarge number of cases.

In the treatment of depression, it may be necessary to search for other factors that contribute to the illness
and attempt to reduce their impact. The choice of the anti-depressant drug used depends on the age of the
patient, presence of associated symptoms (like anxiety or excitement), need for sedatives and the side-
effects whichare to be avoided.

Anti-depressant drugs require a minimum of two to three weeks to start acting, and good recovery in most
cases occurs within four to eight weeks. The treatment should be continued for eight to twelve months
atleast. However, some cases may need treatment to be given life long, as there may be a risk of relapseif the
treatment is stopped. Tolerance develops to some of the side-effects, so the drugs should not be stopped
abruptly. The side-effects of anti-depressantdrugs are numerous - however they do notalways occur. If they
appear, it is usually during the first few days of treatment. Though drug treatment is effective, affected
individuals need constant support from their family, relatives and friends.

® Depression is a common problem in the general population.

® [tis potentially serious - may lead to suicide.

®  Effective drugsare available that relieve many of the symptoms and complaints.

® Treatmentathome is possible in most cases.

®  Side-effects and druginteractions should be kept in mind while using anti-depressant drugs.
)

Affected persons need support from family, relatives and friends.

Many patients are led to believe, by their physicians and by
advertising, that antidepressant drugs will act on the biological
cause of their depressed state by rectifying a “chemical
imbalance” ... On the contrary, our analysis indicates that there
are no specific antidepressant drugs, that most of the short-term
effects of antidepressants are shared by many other drugs, and
that long-term drug treatment with antidepressants or any other
drugs has not been shown to lead to long-term elevation of mood.
We suggest that the term “antidepressant” should be abandoned.
We have proposed an alternative drug-centred model of drug
action that is consistent with a demedicalised approach to
depression.

Quoted in: Moncrieff ], Cohen D (2006) Do Antidepressants Cure or
Create Abnormal Brain States? PLoS Med 3(7): €240
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8. Antiemetics

Antiemetics are drugs used to suppress vomiting and nausea. Vomiting (emesis) is a process by which the
body throws outharmful substances orasymptom of some disease/disorder.
Vomiting can result due to various causes and the treatment varies with the cause.

The common causes of vomitinginclude:

Ingestion of nauseatingorirritating material including spoiltfood.
Infection due to some disease/disorders of the digestive tract.
High fever

Pregnancy

Motion sickness

Vertigo (reeling sensation)

Migraine

e R A ol A

Serious illnesses such as painful fracture, heart attack, stomach pain, brain disease, head injury, closed
stomachinjuries with internal organ damage, stomach ulcer, etc.

9. Side-effectof adrug/radiation therapy/general anaesthesia.

Treatment

When the vomiting is due to ingestion of spoilt food or irritating substances, it helps to throw out the
irritating material and hence is beneficial. However, excessive vomiting causes loss of salt and water and
exhausts the patient. Hence the patient should take sips of cold water and dehydration fluid. Food be avoided
as faras possible. Such type of vomitingis self-limiting.

Anti-emetics are usually taken to prevent motion sickness (dimenhydrinate can be used), to suppress nausea
due to drug treatment (domperidone, phenothiazine can be used), to suppress nausea in vertigo and to
relieve severe vomitingin pregnancy (phenothiazine can be used).

An antiemetic should not be taken for longer than a couple of days without consulting the doctor. A doctor
usually diagnoses the cause of vomiting because vomiting can require other treatments (e.g., vomiting due
to infection may require surgery), instead of antiemetic treatment. Suppressing vomiting in such cases may
delay treatmentand recovery.

One mustalways consult the doctorin the following cases of vomiting,

- If the vomiting is accompanied by acute abdominal pain, severe chest pain, severe headache, high
fever, convulsions or dehydration.

- If the vomit contains blood.

- If the vomitis dark coloured and foul smelling

- If the vomitis not controlled within 24 hours and the patientlooksill.
- Persistent vomitingin pregnant women.

- Allpatients with a history of repeated attacks of vomiting of long duration.
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Remember

e A patient who is vomiting should not eat solid food. He/she must take sips of ice-cold water, cold weak
tea, lime juice or dehydration fluid/ORS especially if diarrhoea is also present. Addition of a pinch of
ginger powder would help.

e Takeasampleof vomit,if available for examination by the doctor when you go for consultation.

o A pregnant lady suffering from vomiting should not take any antiemetic without consulting her
gynaecologist (some antiemetics can be harmful to the unborn baby).

e If decreasedurine outputis noticed,increase the fluid intake.

Howdoantiemeticswork?
Vomiting occurs when the vomiting centre in the brain is triggered by signals which arise from the stomach,
theinnerearorinother parts of the brain.

Antiemetic drugs may act at one or more of these places in the body, and prevent vomiting. They may also
promote the normal emptying of the stomach contents into the intestine thus preventing the expulsion of
the stomach contents.

Precautions
Antiemetics like phenothiazines and metoclopramide should not be taken by patients who suffer from
movementdisorders such as 'Parkinsonism’, as they can aggravate such conditions.

Antiemetics which are also antiallergics, e.g., promethazine, diphenhydramine, etc., produce many other
actions such as dry mouth, blurred vision, difficulty in passing urine and drowsiness. It is advisable not to
drive while taking such antiemetics.

CombinationProducts

Combination products containing (a) more than one antiemetic or (b) an antiemetic with analgesic have got
no special beneficial effects overasingle product containing only one antiemetic.
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9. Antifungal Drugs

Fungal infections of humans are caused by different types of fungi. They occur both by themselves and in
association with other conditions such as diabetes and certain cancers. They are also found in conditions
where the immunity is decreased (such asin HIV/AIDS) and in persons taking antibiotics and steroids.

Fungal infections are spread by inhalation of spores and by contact with the skin of an infected person.
Thereare three kinds of suchinfections:

1. Generalised (systemic) fungal infections such as Candida, histoplasmosis (affecting the lungs),
aspergillosis, cryptococcosis. These infections are relatively uncommon.

2. Deep skin (subcutaneous) fungal infections such as sporotrichosis, zygomycosis, mycetoma (also known
as Madura foot) and Pneumocystis cariniiinfection (in adults usually associated with HIV/AIDS).

3. Superficial fungal infections of the skin, hair, and nails such as ringworm, dandruff - these are commonin
warm and humid climates. They are especially frequentin individuals with poor personal hygiene.

TypesofAntifungalDrugs
Antifungal drugs are of two major groups:

1. Those used for generalised (systemic) infections - they are available in the form of tablets or injections.
Theybelongto different categories, as follows:

a. Antibiotics, eg., griseofulvin, amphotericin.
b. Syntheticdrugs, eg., ketoconazole, clotrimazole and fluconazole.

c. Others, eg., flucystocine, terbinafine.

2. Thoseused forlocal (superficial) infections - these are available as creams, ointments and lotions:
a. Antibiotics, eg., nystatin.

b. Syntheticdrugs, eg., miconazole, clotrimazole, ketoconazole.

c. Others,eg., benzoicacid, salicylicacid, selenium sulphide, ichthammol.

Most superficial fungal infections are treated with local antifungal drugs. Certain chronic, widespread
infections may require treatment with drugs for generalised (systemic) infections.

ActionofAntifungalDrugs
The antifungal drugs inhibit the growth of fungi (fungistatic action) through different mechanisms. Some
of themkill the fungal organisms (fungicidal action). Some also act on bacteria.

Side-Effectsof AntifungalDrugs

The side-effects of antifungal drugs are mainly seen with the drugs given by mouth (orally) or by injection.
Thedrugs used forlocal treatment seldom give rise to side-effects.

The followingare the main side-effects of antifungal drugs:

e General problems like headache, pain in the stomach, sensation of vomiting (nausea), vomiting and
diarrhoea.
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o Allergicreactions -itching, skin rashes, fever, sensitivity of skin tolight (photosensitivity).
e Damage to theliverand / or the kidney.
e Blooddisorders-abnormalities of the blood cells, anaemia.

e Disturbances of the nervous system such as inflammation of nerves (neuritis), dizziness (vertigo),
feeling of laziness (lethargy), tiredness, blurred vision, convulsions.

e Decreased blood pressure (hypotension), heart failure and other problems with the heart and blood
vessels.

e Othermiscellaneous side-effects - enlargement of the breastin males (gynaecomastia).

UsesofAntifungalDrugs
To treatsuperficial fungalinfections of the skin:

Ringworm of the skin, nails, scalp, beard, hands, feet and groin - here the locally acting drugs work well in
most cases. In some persons with widespread involvement antifungal drugs taken by mouth are more
effective and convenient.

Dandruff and seborrhoeic dermatitis - these conditions are also treated with locally acting drugs.

To treat generalised (systemic) fungal infections - in these conditions antifungal drugs are given by mouth or
byinjection for several days or weeks.

Precautions

Antifungal drugs used to treat generalised (systemic) fungal infections need to be taken strictly under
medical supervision for several days or weeks. These drugs should be used cautiously in patients with liver
diseases, and in elderly patients. Antifungal drugs used to treat local and superficial infections need to be
applied to the affected areas once or twice a day for several days or weeks. To ensure a complete cure,
treatment should be continued for atleast two weeks after all signs of the condition disappear. Certain fungal
infections of the nails require continuous treatment for 12 - 18 months. Some antifungal drugs (eg.
griseofulvin) interact with other drugs such as anti-convulsants, anti-coagulants, anti-diabetics and alcohol.
Many antifungal drugs should be avoided during pregnancy and in breast feeding mothers.
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10. Antihistaminic Drugs

This is a group of drugs used mainly in allergic conditions, and also to prevent nausea, vomiting and
symptoms of travel sickness, dizziness (vertigo) and for more complex medical conditions. They counter the
effectof histaminein the body.

Histamine is a substance found naturally in different parts of the body in cells of the blood and tissues, as
wellas in body fluids. Certain acute conditions like allergic reactions, injury by cold, heatand chemicals cause
a sudden large release of histamine. When released histamine causes many effects on organs of the body,
some of which are:

e Enlargement (dilation) of blood vessels causing a fall of blood pressure and symptoms like headache and
flushing (feeling of warmthin one partof the body).

e Swellingof parts of the body (edema), alongwithitchingand pain.

e Decreaseinsize (constriction) of the respiratory passages (bronchi) leading to an asthma-like condition
TypesofAntihistaminics

Older antihistaminics also have a sedative action, and this can be troublesome sometimes. Newer

antihistaminic drugs are claimed to be non-sedative however theyare mildly sedative. Theyare also generally
more expensive.

PreparationsofAntihistaminics

1"generation:Sedative: promethazine, diphenhydramine, dimenhydrinate.
Lesssedative: Chlorpheniramine, pheniramine, chlorcyclizine.
2"generation: Non-sedative:loratidine, cetrizine.
ActionsofAntihistaminics

They prevent or stop (block) the actions of histamine in different parts of the body, thus resulting in the
following effects:

e Preventorreverse the decreaseinsize of respiratory passages.

e Reducetheeffectof lowblood pressure.

e Reduceitching, painand feeling of warmth.

e Decrease sensation of vomiting (nausea) and other symptoms of travel sickness.

e Producesedationand drowsinessleadingto sleep, due to their action on the nervous system.

e Dryingof the mouth, throatand nasal passages.

Side-EffectsofAntihistaminics

Sedation and drowsiness: these are more common than the other side-effects. Persons taking these drugs
should not drive vehicles, operate machinery or perform tasks that require full mental alertness. Other
related effects like tiredness and lethargy may also be seen. This effect is increased when alcohol or other
sedative drugs are taken at the same time.

e Sensationof vomiting (nausea), vomiting and abdominal pain.
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Adecreaseinblood pressure (hypotension) and feeling of tightnessin the chest.
Dryness of mouth, throatand nasal passages.
Blurring of vision.

Difficultyin urination.

The side-effects are more commonin older adults.

Uses

e Allergic conditions

e Reactionsdue to drugs,insectbites, chemicals.

e Hay fever, seasonalallergy, dry cough.

e Hives (urticaria).

e Itching (pruritus) associated with various skin diseases like eczema and dermatitis however the cause of
theitching (if any) should be treated as well.

e Sedation tocalm patientsin certain situations.

e Topreventnauseaand vomiting.

e Topreventtravel sicknessassociated with travel onland and sea.

e Topreventdizziness (vertigo).

Precautions

e Alcoholshould beavoided while taking these drugs.

e Othersedative and sleep-inducing drugs will increase the sedation produced by antihistaminics.

e Thesedrugsshould beavoidedinpregnancyand breast-feeding mothers.

e Driving a vehicle, operation of machinery and any other task requiring mental alertness should be
avoided while taking these drugs.

e Theyshouldnotbegivento childrenunder two years of age.

e Theyshouldbeused with cautionin patients already having prostate disease, glaucoma and liver disease.

Misuse

e Totreatthe commoncold theyproduceadryingoutof the throatand nasal passages whichis nothelpful
in this situation.

e Topreventallergicreactions eg. before givingablood transfusion thisis commoninsomehospitals.

o Totreatitching (pruritus) without treating the cause as well.
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11. Anti-Hypertensive Drugs

Hypertensionisa condition where there is an abnormally high blood pressure. The normal blood pressure in
the cardio-vascular (circulatory) system varies constantly. It rises to a peak (which is called the systolic
pressure) soon after the contraction of the main chambers (ventricles) of the heart. It then falls to a lower
level just before the next contraction (which is known as the diastolic pressure). Hence a person's blood
pressure is represented by two numbers - the systolic first and the diastolic second. These numbers indicate
the pressure in terms of the height (in millimetres) a column of mercury would be pushed up by the blood
pressure. This principleis used in the form of aninstrument called the sphygmomanometer, which is used to
measure the blood pressure.

Apart from the variation between systolic and diastolic levels of blood pressure, there are also variations in
other conditions like physical exercise, stress, anxiety, emotional changes and other factors. Hence a simple
measurement of high blood pressure is not always indicative of hypertension - it needs to be repeated at
differenttimes under resting conditions.

The blood pressure is related to the volume of blood pumped out, the force of contraction of the heartand
also the resistance of the larger blood vessels. The extra volume of blood pumped out by the heart is
normally adjusted by the larger arteries, which are elastic. However, if the arteries are rigid or stiff or
narrowed by disease, the blood pressure within them will rise higher with every contraction of the heart.

Therearetwomajortypesofhypertension:
1. Primaryhypertension - where thereis no clear cause for the rise in blood pressure.

2. Secondaryhypertension - the risein blood pressureis due to diseases of the kidney, endocrine glands and
abnormalities of some blood vessels.

Normal blood pressure is considered to be below 130 mm systolicand 85 mm diastolic.

Hypertension cannot beignored as its complications are serious and cause death and severe disability - more
than any other types of diseases. Continuously raised blood pressure damages blood vessels.
Atherosclerosis, a disease of arteries in which there is a hardening along with the deposition of fatty
substances on their inner surfaces, is aggravated by hypertension. Coronary thrombosis and stroke are the
fatal results of the process, in the arteries of the heart and brain. However, high blood pressure may also
damage the heart, eyes and kidneys.

Hypertension should be looked for in every adult with regular checks as part of a physical examination. If
detected early, the risk of developing complications can be decreased with treatment with drugs and other
measures. Anti-hypertensive drugs are safe and effective.

TypesandActionofAnti-HypertensiveDrugs
There are numerous anti-hypertensive drugs, acting through different mechanisms to decrease blood
ressure. There are three main groups of anti-hypertensive drugs:

Beta-blockers - these drugs interfere with the nervous and hormonal regulation of the heart, slowing he
heart and making it contract less forcefully. These actions result in a decrease of blood pressure. Examples
of drugsin this group include propranolol,atenolol, etc.
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Vasodilators-these drugs act on the arteries to relax them. They actin different ways. This group includes
the ACE inhibitors, the calcium channel antagonists and the alpha blockers. Examples of drugsin this group
are amlodipine, captopril, enalapril.

Diuretics- they act on the kidneys, causing an increased flow of water and salt in the urine, thus bringing
down the blood pressure. Examples of drugsin this group are hydrochlorothiazide.

Side-EffectsofAnti-HypertensiveDrugs
The side-effects of anti-hypertensive drugs are numerous. These important and serious side-effects should
be keptin mind while using them:

- General reactions: Nausea, vomiting, headache, fatigue, giddiness, weakness, loss of appetite
(anorexia), loss of sense of taste, muscle cramps.

- Allergic reactions: joint pains, skin rashes, fever.

- Circulatory (cardiovascular) system: decrease in blood pressure in the erect posture, slowing or
increase in the heart rate (bradycardia or tachycardia), palpitations.

- Digestive (gastro-intestinal) system: constipation, jaundice, diarrhoea, aggravation of peptic ulcer
disease.

- Neurological effects: sedation, drowsiness, forgetfulness, change in sleep habits, mental
depression.

- Blood abnormalities: changes in white blood cells.
- Hormonal (endocrine) effects: impotence, enlargement of the breasts in males (gynaecomastia).

- Other effects: dryness of the mouth or excessive salivation, retention of salt and water (leading
to weight gain), tolerance to the anti-hypertensive action, blocking (congestion) of the nose,
decrease in salt levels (eg. potassium).

PrecautionswithAnti-HypertensiveDrugs
There are a number of conditions or diseases where some anti-hypertensive drugs should be used with
caution ornotatall. These should be checked for before starting treatment. Some of these conditions are:

- Psychiatric conditions: mental depression.

- Cardiovascular conditions: angina, heart failure, previous heart attack (myocardial infarction),
enlargementof the heart, slow heartrate, palpitations.

- Endocrine (hormonal) conditions: increase in thyroid hormone secretion, diabetes.

- Gastro-intestinal conditions: peptic ulcer.

- Respiratory conditions: asthma.

- Pregnancy.

- Others: retention of water and salts, weakening of the bones (osteoporosis), kidney stones.

- Interaction with other drugs eg. anti-depressants, digitalis, steroids.
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UseofAnti-HypertensiveDrugs

The treatment of hypertension requires a change in lifestyle and anti-hypertensive drugs only if necessary.
The measures to bring abouta change in lifestyle include the following:

a. Smokingshould be stopped.

b. Regularphysical exercise such as brisk walking should be done everyday.

c. Weightreduction to the recommended level (according to the individual's height).
d. Reduction of saltintakein food.

e. Reductionof oilsand fatsin food.

-

Reductioninalcohol consumption.

g. Decreaseinstress,increaseinactivities promoting relaxation.

Itis often found that these measures by themselves can bring about a significant lowering of blood pressure,
makingdrugtreatmentunnecessary.

A complete initial physical examination of a hypertensive patient is essential. This includes repeated
readings of blood pressure in different body positions (lying down and standing usually), urine and blood
examinations, X-ray, ECG and an ophthalmological examination. Other more complex tests may be
sometimes required.

The treatment of hypertension with drugs, if required, will almost certainly have to be life long. The success
of the treatment depends mainly on the time and attention given by the doctor, and to the co-operation of
the patient.

Anti-hypertensive drugs are often used alone, especially in mild cases. However, combinations of these
drugs are used to achieve better results and to decrease the possibility of side-effects. Two or more drugs
acting by different mechanisms are often given at the same time, rather than drugs acting by the same
mechanism.

Treatment of hypertensionin the elderly (above 60 years) needs extra care. Anti-hypertensive drugs causing
mental depression, fall of blood pressure in the standing or erect position and other potentially serious side-
effects should be avoided.

e Hypertension should not be ignored as it may cause potentially serious or fatal complications.
e A complete physical examination with laboratory tests is essential in all new hypertensive patients.

e Lifestyle changes are very important in the management of hypertension especially stopping smoking,
reduction of weight and physical exercise.

e Effective drugs are available which in most cases have to be taken life-long;

e Treatment of hypertension in the elderly needs extra care.

AboutDrugsinGeneral 7




12. Antimalarial Drugs

Malariais an infectious disease caused by the plasmodium parasite. The disease is an important public health
problem in many parts of the world. Currently malariais presentin 107 countries of the world withabout 3.2
billion people at risk. There are estimated to be about 350 to 500 million cases annually worldwide, with 1 to 2
million deaths.

There are four varieties of the malaria parasite - Plasmodium vivas, Plasmodium falciparnm, Plasmodium malariae,
and Plasmodium ovale. Of these four, Plasmodium vivax and Plasmodinm falciparum account for almost all the
malariain India. The diseaseis spread by the female Anopheles mosquito.

When a healthy person is bitten by an infected Anopheles mosquito, the parasite is injected into the body
with the saliva of the mosquito. These parasites travel through the blood to the liver, where they develop and
multiply for about 10 days. After this stage they enter the blood stream, where they penetrate the red blood
cells (RBCs) and grow and multiply in them. After two or three days, the parasites break out of the RBCs and
individual parasites attack fresh RBCs. It is at this point that the characteristic signs and symptoms of an
attack of malaria are seen. The process repeats itself with the parasites breaking out of the RBCs every two
or three days and infecting fresh RBCs. Some of the parasites develop into forms which are infective to
mosquitoes.

The main symptom of malaria is usually fever with chills; other symptoms are often present. The fever of
malariais typicallyin three stages - a cold stage, ahot stage and a sweating stage, in that order. The fever recurs
every two or three days. Other symptoms include headache, nausea, vomiting, feeling of weakness, and loss
of appetite. Symptoms of severe malaria (usually caused by P. falciparum) include jaundice, very high fever,
difficult breathing and blood in the urine. Loss of consciousness, convulsions and irrelevant speech
indicates a condition known as cerebral malaria, in which the brain is involved. This condition is usually fatal
unless treated promptly. Malaria is especially serious in children and in pregnant women. In children it causes
anaemia and malnutrition, and in combination with other

diseas§s can cause death. In pregnant women mglaria causes DECLINING RESPONSE TO
anaemia, abortion, premature birth and low birth weight, ANTIMALARIAL DRUGS
giving rise to increased maternal and infant mortality. In recent

years, malaria has become difficult to treat in some areas 100% -

because of the resistance of the malaria parasite to the action Mefloquine
of the more commonly used antimalarial drugs, especially 80 -

chloroquine. This resistance is caused by irregular and

incomplete treatment, and requires the use of more powerful 60 [

and expensive drugs, sometimes given in combination.
20|

TypesofAntimalarialDrugs
There are several drugs used in the treatment of malaria. They 20 -
work in different ways, and are sometimes given in
combination to increase their effectiveness. Some drugs (eg.,
primaquine) are only used in certain situations.

1976 1980 1984 1988 1992

Source: The Southeast Journal of Tropical Medicine
and Public Health, Mekong Malaria, Volume 30,

Thedifferent types of antimalarial drugs are as follows: Supplement 4, p.68, 1999.
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Drugsusedtotreatanattackofmalaria
e Older drugs: Quinine, chloroquine, sulphadoxine - pyrimethamine combination, proguanil,
dapsone.

e Newerdrugs: mefloquine, halofantrine, artemisinin derivatives.

The newer antimalarial drugs are mainly used to treat malaria resistant to the action of the commonly used
older antimalarial drugs (drug resistant malaria). This drug resistance is mainly found in infections with the
P. falciparum parasite.

Drugsusedforotherpurposesinmalariatreatment
e Preventionof relapse - primaquine.

e Preventionof spread fromone person to another - primaquine.

e Preventionof anattack of malaria - doxycycline.

ActionsofAntimalarialDrugs

Mostantimalarial drugs act on the malarial parasite in the blood - they kill the parasite during this stage of the
disease. These drugs include quinine, chloroquine, sulphadoxine-pyrimethamine combination, mefloquine,
artemisinin derivatives etc.

Otherantimalarial drugs act on the malaria parasite in other ways:
1.Intheliver, so that the malaria parasites there are destroyed (eg., primaquine).
2.Intheblood onthe forms of the parasite infective to mosquitos (eg., primaquine).

3.To preventinfection by the malaria parasite and thus prevent the disease (eg., doxycycline)

Side-EffectsofAntimalarialDrugs
e Sense of vomiting (nausea) and vomiting - this is seen especially when antimalarial drugs are taken on an
empty stomach. Hence these drugs should always be taken after food.

e DPaininthestomach (abdomen) with cramps, ringingin the ears, headache and dizziness.

o Allergic reactions - itching, rashes, swelling (oedema) of parts of the body, sensitivity, to light
(photosensitivity).

e Otherskinproblems: severeitching, bleaching of hair of the scalp, eyebrows and eyelashes.

e Heartand blood vessels: some antimalarial drugs depress the functioning of the heart and enlarge the
blood vessels, thus causinga fallin blood pressure (hypotension).

e Blurring of vision, double vision, disturbance of colour vision and damage to the eye may occur with
some antimalarial drugs when taken overalongperiod of time.

e Metabolic actions: some antimalarial drugs decrease the level of glucose in the blood - causing a
condition known as hypoglycaemia.

e Behavioural effects: abnormal behaviour, depression and psychiatric disturbances occur with some
antimalarial drugs.

e Effects on the blood: several antimalarial drugs can affect the various cells of the blood (red and white
blood cells) in different ways and sometimes cause anaemia.
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UsesofAntimalarialDrugs
1. Treatmentof an attack of malaria - mostantimalarial drugs are used to treatattacks of malaria. They are
usually given by mouth (orally) in the form of tablets or syrups.

Some antimalarial drugs are available for use as injections. These are to be used only in certain situations,
eg., when a patient is vomiting and unable to take drugs by mouth, or when the patient is unconscious.
These drugs are usually given onlyinahospital or health centre.

2. Prevention (prophylaxis) of malaria - Certain people need to take antimalarial drugs to protect
themselves from getting malaria. Other protective measures should also be used at the same time eg.,
impregnated mosquito nets, mosquito repellents etc.

3a. Travellers and tourists coming from areas with little or no malaria to an area where malariais common.

3b. Pregnant women in areas where malaria is common - antimalarial drugs taken regularly during their
pregnancy will protect them from the severe effects of malariain pregnancy.

All other persons should not take antimalarial drugs to prevent malaria. This is because antimalarial drugs
cause side-effects (some of which are serious) when taken for along time. Also, in those persons living in an
area where malaria is common, taking antimalarial drugs to prevent malaria for prolonged periods of time
can cause resistance of the malaria parasite to the drugs (drugresistance).

PrecautionswithAntimalarialDrugs
1. Pregnancyand breast-feeding mothers - some antimalarial drugs should be avoided in pregnancy and in
mothers breast-feeding their children.

However, the common antimalarial drugs chloroquine and quinine are completely safe in pregnancy
when giveninthe recommended doses for treating malaria.

2. Certain genetic diseases of the blood (eg., G6-PD deficiency) - some antimalarial drugs should not be
usedin persons having these conditions.

3. Injectable antimalarial drugs should be used with caution, and preferably only in a health centre or
hospital.

Some injectable antimalarial drugs eg.,, chloroquine are very dangerous in children, and can sometimes
be fatal. Their use should be avoided as far as possible.

4. Correctand complete treatment must be ensured to avoid a relapse, and the development of resistance
of the malaria parasite to antimalarial drugs.

5. The newer antimalarial drugs (eg., mefloquine, halofantrine and the artemisinin derivatives should be
reserved for use in cases of malaria resistant to the older drugs (drug resistant malaria). They should not
beused routinely forall cases of malaria.

e Antimalarial drugs work in different ways and should be given carefully.
e Antimalarial drugs should not be routinely used for the prevention of malaria.
e Injectable antimalarial drugs are to be used only when drugs cannot be taken by mouth.

e Correct and complete treatment must be ensured to avoid a relapse or development of drug resistance.
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13. Antituberculosis Drugs

Tuberculosis (TB) is a chronic infectious disease caused by the bacteria Mycobacterium tuberculosis. 1t affects
different parts of the body like the lungs, lymph glands, joints, bones, skin, the membrane covering the brain
etc. However, thelungs are affected most frequently.

Tuberculosis is spread by droplets, which contain the tuberculosis bacteria. These droplets are coughed out
by a person who has tuberculosis of the lungs. Such persons who have not taken treatment are infectious to
others.

The chief symptoms of tuberculosis are any of the following:
- Cough - with or without sputum - for more than three weeks.
- Fever -usuallylow grade - for more than three weeks.
- Chestpain.
- Bloodinthe sputum.
- Swellingof ajointoralongthe spine.
- Painless swelling of lymph glandsin the neck.
- Weightloss, malnutritionin children.

- Stiffnessof theneck.

Tuberculosis is diagnosed most commonly by a sputum test where the presence of the tuberculosis bacteria
is checked. Other tests used for the diagnosis of tuberculosis include X-ray, examination of certain body
fluids and tissues (biopsy), and the Mantoux's testin children.

The treatment of tuberculosis is long and spread over several months. This is because the bacteria are often
presentwithin body cells and tissues, and drugs need to penetrate these to reach the tuberculosis bacteria.

There are several drugs available for the treatment of tuberculosis. Usually, antituberculosis drugs are not
given alone (singly) butin combination of two or more drugs together at the same time. This is to avoid the
development of drug resistance. The combination of drugs given in a particular dosage for a particular
length of timeis knownasadrugregimen.

Only a certain number of regimens are approved (by the World Health Organization and other international bodies) and only
these shonld be used by all medical practitioners.

Tworecentandseriousdevelopmentsinthetuberculosissituationare:

- The development of drug resistance of the tuberculosis bacteria (when the tuberculosis bacteria
become resistant to the action of antituberculosis drugs), leading to multi-drug resistant
(MDR) tuberculosis. This is caused by irregular, incorrect and incomplete treatment of the
discase.

- TheHIV /AIDSepidemic has caused a large increase in the number of patients of tuberculosis.
The human immunodeficiency virus decreases immunity and makes the patient susceptible to other
infections, the most common of which is tuberculosis.
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TypesofAntituberculosisDrugs
Antituberculosis drugs are of two types:

First line or standard antituberculosis drugs - rifampicin, isoniazid (INH), pyrazinamide, ethambutol,
streptomycin.

Second line or reserve antituberculosis drugs - kanamycin, cycloserine, ethionamide, ciprofloxacin,
ofloxacin, para-amino salicylicacid (PAS), capreomycin.

ActionsofAntituberculosisDrugs

The drugs are either bactericidal (kill the tuberculosis bacteria) or bacteriostatic (prevent the growth and
multiplication of the tuberculosis bacteria). The drugs act in different ways on the structure and function
(including metabolism) of the tuberculosis bacteria. Antituberculosis drugs are never given singly as this
leads to the rapid developmentof drugresistant tuberculosis bacteria.

Side-EffectsofAntituberculosisDrugs
Antituberculosis drugs cause side-effects in some persons. Any of the following side-effects may be seen.
Some of these side-effects are seen with a particular drugonly:

- General symptoms like loss of appetite (anorexia), sensation of vomiting (nausea), vomiting,
diarrhoea,abdominal pain,joint pains and headache.

- Allergic reactions including generalised itching (pruritus), skin rashes, swelling of lymph glands, fever
and jaundice. These are more frequent in HIV +ve patients. Occasionally allergic reactions can be
severeleading to shockand collapse.

- Inflammation of the liver (hepatitis) with symptoms and signs such as jaundice, enlargement of the
liver, painin the abdomen etc. This side effectis seen more frequentlyin older patients (above 50 years
of age).

- Nervous system involvement (central or peripheral) - nerves are inflamed causing symptoms of
tingling, numbness, burning and pain along the nerves. The nerve to the eye (optic nerve) may be
involved leading to changes in vision. Confusion, delusions, momentary loss of memory, difficulty in
sleeping (insomnia) and hallucinations are seen. Abnormal behaviour is also seen with some of these
drugs.

- Discolouration of the body fluids like urine, sweat, tears, saliva and sputum.

- Damage to the sense of balance and sense of hearing - due to theinvolvementof the 8th cranial nerve.

- Damage to the kidneys and their function.

PrecautionswithAntituberculosisDrugs
Antituberculosis drugs should be used with caution in certain situations:

- Previousallergytoaparticulardrug.
- Personswithliver disease.
- Inpregnancyandinmothers whoare breastfeeding theirinfants.

- Patients taking certain other drugs such as steroids, phenytoin (anti-convulsant),
sulphonylureas(anti-diabetic), dapsone (for leprosy and other skin diseases), digoxin (for certain
conditions of the heart) should know that the action of these drugs are often reduced or enhanced by
some antituberculosis drugs.
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- Regular eye examinations may be required to detect damage to the optic nerve.

- In patients with a history of epilepsy and psychiatric illness, antituberculosis drugs should be taken
with care.

- Persons taking these drugs should avoid alcohol.

UseofAntituberculosisDrugs

Antituberculosis drugs are used in combination of two or more in the treatment of tuberculosis. The
combination of drugs givenina particular dosage fora particular period of timeisknownasadrugtreatment
regimen.

Only afew regimens are approved for use and all medical practitioners must follow these.

Treatment of tuberculosis with antituberculosis drugs consists of an initial intensive phase of two or three
months duration, using three or four drugs. This is followed by a continuation phase where two drugs are
given for a further period of four to six months. The total duration of treatnent in most cases is six to nine
months. However, certain forms of tuberculosis require treatment for a longer duration - upto twelve to
eighteen months.

Vitamin B, (pyridoxine) is given along with antituberculosis drugs to prevent inflanmation of the peripheral nerves.

Multi-drug resistant (MDR) tuberculosis, is difficult to treat. The second line or reserve antituberculosis drugs
have to be used in this situation. These drugs are generally expensive, less effective, cause more side-effects
and have to be taken for alonger duration than standard first line antituberculosis drugs. Itis therefore very
important to avoid or minimise the development of drug resistance. This is done by ensuring correct and
complete treatmentof all tuberculosis cases with standard firstline antituberculosis drugs.

DOTS

DOTS (Directly Observed Treatment - Short course) is a recent advance in the treatment of tuberculosis.
The drugs are not given to the patient to take at home. Instead the patient is required to attend a clinic or
treatment centre where all the antituberculosis drugs are administered under direct supervision of a health
worker. This method ensures that the drugs are actually consumed, and minimises problems of irregular and
incomplete treatmentand the developmentof drug resistance.

The drug treatment regimens in DOTS involve administration of antituberculosis drugs in higher doses
thrice aweek. These regimens have been found to be effective.

e Anti-tuberculosis drugs are always given in combination known as drug treatment regimens.
e  Only recommended regimens should be used to treat cases of tuberculosis.
e Drug resistance and the HIV/AIDS epidemic are setious problems for tubetculosis control.

e Correct and complete treatment of all cases of tuberculosis must be ensured.
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14. Anti-Tussive Drugs

Theactof coughingis a protective reflex by which the lungs are able to expel potentially dangerous semisolid
materialin the respiratory tract, and to prevententry of unwanted matter.

In coughing, initially a deep breath is taken and the vocal cords are pressed tightly together. Then the
diaphragm is forced upwards and compresses the air of the lungs. The vocal cords come apart suddenly so
that a jet of air passes upwards from all parts of the lungs. This jet of air expels sputum, mucus or small
foreign bodies.

Many respiratory diseases and conditions have cough as a prominent symptom, because of the production
of large amounts of secretionsin the respiratory tract. Other causes of coughincludeirritating substancesin
the air being inhaled, such as cigarette smoke, dust, pollen and chemicals. Infections of the nasal cavity,
sinuses and throat, and certain diseases of the heart mayalso give rise to cough.

Thus there are two main types of cough:
e Productive (orwet),in which thereis production of large amounts of sputum.

e Dry,inwhich thereislittle or no sputum.
The correcttreatmentof coughinvolves the treatmentof its cause.

The drugs used in the treatment of cough are known as anti-tussives. These are used only to relieve
symptoms of cough and do not treat the conditions that cause it. Anti-tussive drugs are of the following

types:

1. Locally acting drugs on the throat: eg., syrups, lozenges, cough drops, and linctuses - these act by
soothing sore (inflamed) throats, relieving congestion etc. They also increase the flow of saliva, which
also hasasoothingaction.

2. Expectorants - these drugs increase the production (secretion) of fluids in the respiratory tract and so
enable the thick sputum to be liquefied. Hence they are used in conditions where there is production of
thick sputum. Examples of expectorantsinclude potassium citrate and vasaka.

3. Cough suppressants - these act on the central nervous system and suppress the cough reflex. They are
useful in relieving dry cough. They should not be used in patients who have productive coughs. An
example of a cough suppressantis codeine.

4. Mucolytics - these drugs act directly on thick sputum and make it thin, thus enabling it to be coughed out
more easily. An example of these drugsis bromhexine.

5. Others - drugs which act by dilating the smaller parts of the respiratory tract (bronchodilators) or by
decreasing secretions in the respiratory tract (anti-histaminic and decongestant drugs). Examples of
these drugs are salbutamol (bronchodilator) chlorpheniramine and chlorpromazine (antihistaminics).

Many cough syrups and other formulations available in the market contain a combination of the above types
of anti-tussive drugs, and some others. Various studies have shown that the most common cause of cough is
acute respiratory infections caused by viruses. This type of cough is temporary, self-limiting and does not
need treatment.
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Side-EffectsofAnti-tussiveDrugs
The centrallyacting cough suppressants can cause constipation.

Anti-histaminic drugs may producelethargy and drowsiness, especially in children.

Decongestants may cause inability to sleep (insomnia), sudden uncontrolled movements (dystonic

reactions), hallucinations and nervousness.

Precautionswith Anti-tussiveDrugs

1. Cough suppressants should not usually be used in patients with conditions where there is a productive

cough. Theyare notrecommended in young children.

2. Cough preparations containing anti-histaminics should not be used in conditions where there is thick

sputum, as the action of anti-histaminics can dry up the sputum. As they may produce sedation, those

driving or operating machinery should notuse them.

3. Drugs forcough maybe dangerousin sedated or semi-conscious patients.

UseofAnti-tussiveDrugs

Cough is a useful reflex action, which serves to clear the respiratory tract and is also a symptom
of diseases of the lungs and heart. Cough syrups and other formulations available in the market
contain a mixture of an expectorant, a cough suppressant, and anti-histaminic and a bronchodilatorina
syrup form, with some flavouring added. Many of the actions of these ingredients are antagonistic (in
opposition) with each other: eg., expectorants and anti-histaminics. Hence many of these preparations

areirrational or of doubtful value.

For most common coughs (including those associated with the common cold), it is useful to
remember the following:

e Amildcoughusually does notrequire treatment.

e Formildinfections of the nose and throat, simple remedies such as boiled sugar sweets, lemon drops,
a mixture of lemon juice and honey will provide better relief than many cough lozenges and tablets.
Anti-histaminics may be usefulin these conditions to decrease the production of mucus.

e Other homemade remedies for cough are often better and safer than cough syrups available in the
market, eg.,a mixture of honey, ginger,lemon juice and brandywhichis a "traditional" preparation.

o Water is the best expectorant for conditions where there is a production of large amounts of thick
sputum. Itis very important to keep the patient with these conditions well hydrated by drinking plenty
of waterand other fluids, so that the sputum may be coughed outeasily.

e Other measures, which achieve the same effect, are keeping the patient's room warm and humid and
advising simple steam inhalations from time to time.

e A dry irritating cough, which is worse at night and prevents the patient from sleeping, may be
Suppressed with a cough suppressantalone.

e Coughand cold medicines are notusefulin children and can sometimes be harmful.
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Cough is a useful protective reflex and removes unwanted material from the lungs.
A dry, irritating cough may be suppressed.

Wiater is a good expectorant for productive coughs.

Home cough remedies are often better and safer than those available in the market.
Cough syrups are not useful in children.

15. Antiviral Drugs

Viruses are the smallest of the microorganisms that cause disease, and have different structure as well. This
structure consists of a core of nucleicacid (which may be either DNA or RNA) and a coatmade of protein.

Virusesare of two types:
- Deoxyribonucleicacid (DNA) viruses eg., smallpox, hepatitis B, herpes simplex viruses.

- Ribonucleicacid (RNA) viruses eg., poliomyelitis, measles, yellow feverand HIV.

Viruses are different from bacteria and other microorganisms in that they can only grow and multiply in
living cells. Hence itis difficult to find a drug, which can destroy viruses without also destroying the cells they
growin.

In recent times, many drugs have been evaluated for use in HIV infections. Some of these drugs used in
combination slow down the virus multiplication, improve the functioning of the immune system and thus
prolong life. These drugs are known as anti-retroviral drugs (ARV drugs) as the human immunodeficiency
virusisaretrovirus.

TypesofAntiviralDrugs
- Drugsinterfering with the synthesis of nucleicacids (RNA or DNA): forinstance, acyclovir, ribavarin,
idoxuridine, ribavarin and azidothymidine.

- Naturally occuring substances, eg., interferon.
- Others, eg.,amantadine.

- Anti-retroviral (ARV) drugs - actagainst the humanimmunodeficiency virus (HIV).

ActionsofAntiviralDrugs
- Interfere with the synthesis of viralnucleicacid (RNA or DNA).
- Modification oralteration of other cells, which are required for viral growth and multiplication.
- Interference with multiplication of viruses.
UsesofAntiviralDrugs
Antiviral drugs are usedin the treatment of certain viralinfections. Some of theseinfections are as follows:

- Herpes simplex infection - especially of the eye. The drugs may be used locally or given orally or
intravenously.

- Herpes zoster infections - antiviral drugs are useful when there is encephalitis. Treatment should be
started as possible after the patches appear on the skin.
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- Cytomegalovirus (CMV) infections of the eye and the large intestine (colon) - these infections are
commonly seenin patients with AIDS.

- Influenza A and B infections - the antiviral drugs are used both in the prevention and treatment of
influenza.

- Hepatitis B, Cand D infections - they can prevent progressive liver damage.

- HIVinfections - drugs used to treat HIV/AIDS, also known as anti-retroviral (ARV) drugs are given
in combination to treat or prevent HIV infections in the following situations. They are not a cure but
are usefulin prolonging thelife of severelyill patients.

a. Longtermsuppressionof HIV - the combination of two or more anti-retroviral drugs (to prevent or
delay the development of resistance) can decrease virus multiplication which leads to improvement of
immunity and decrease in symptoms and complications of HIV infections. There are different regimens
(combination of drugs) recommended and the choice of a particular regimen depends on the convenience
and tolerance to the side-effects of the drugs.

Patients receiving these drugs require careful monitoring. This includes a detailed medical history, the
identification of existing and previous illnesses related to HIV, and the identification of co-existing medical
conditions (such as pregnancy). Laboratory tests that are required are haematological tests (especially white
blood cell counts), biochemical tests and others (eg. pregnancy tests).

The treatment should be started as eatly as possible before the patient's immune system is permanently
damaged. Atthe same time, the toxic effects of the drugs should be carefully watched for.

b. Prevention of infection in individuals exposed to HIV - this is known as Post-Exposure
Prophylaxis (PEP). It consists of anti-retroviral drug treatment given as soon as possible after an accidental
exposure to HIV. This accidental exposure occurs in health professionals and other health workers while
handling HIV+ve patients.

c. Preventionofspread of HIV frommothertochild (foetus) duringpregnancy - anti-retroviral
drugs are given to the pregnant mother in full doses as early as possible in pregnancy. The newborn child
should also be treated for the first few weeks of life.

If a pregnant woman is detected to be HIV+ve at the end of pregnancy, she should still be given anti-
retroviral drugs, and the infant should be given these drugs for atleasta week. This treatment will prevent the
progression of diseasein the motherand spread of HIV to theinfantatbirth.

Conclusion
Antiviral drugs are stillatan early stage of use and development.
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16. Laxatives

A person is said to be suffering from ‘constipation’ if he/she passes dry, hard stools less frequently than
usual (onceaday).

Constipation can be acute or chronic.

a)  Acute Constipation: 1t may develop suddenly. It could be a partof amore seriousillness especially if the
patient also suffers from abdominal pain, vomiting and bloating. Such patients should consult the
doctorimmediately.

b)  Chronic Constipation: Itisthelong-standing type of constipationanditoccurs due to various reasons:

1. Faulty bowelhabits - habitually not attending to the nature callin time.

2. Taulty diet that is low in roughage, fiber or water content. The simple remedy is more fluid and a
diet that contains plenty of foods thatare high in fibre. Avoid constipating foods.

3. Lackof exercise.
Painfullesionsin the anal region such as cracking of skin nearanal region (anal fissure).

5. Diseases of the bowel: Constipation may also occur following an attack of diarrhoea or the day after
takingalaxative. This needs no treatment.

Constipation that occurs due to certain drugs, e.g., narcotic analgesics, antacids (containing aluminium),
tricyclic antidepressants, or constipation that occurs due to certain disease, e.g., hypothyroidism (decreased
production of thyroid hormones) and scleroderma (hardening of skin due to chronic inflammation), get
cured once the causative drugs are stopped and the causative diseaseis cured.

Constipationisverycommonin:

a) OIld people - due to lack of exercise. It could also be a sign of some serious disease (e.g., cancer). The
doctor should be consulted aboutany persistent change in the bowel habit.

b) Pregnantwomen - because of difficulty in using abdominal muscles during evacuation. Increase in fluid
intake as will as high fibre food intake can prove helpful. Take doctot's guidance if the problem is too
severe.

GeneralGuidelines

An important point to be remembered is that many patients with normal stools and normal frequency of
defecation imagine that they are constipated. They need reassurance and no drug treatment. Patients with
acute (suddenly developed) constipation should consult the doctor for the diagnosis of the underlying
cause.Patients with chronic constipation need bowel training. They must spare some time regularly every
morning to visit the toilet. They should also drink plenty of water, eat leafy vegetables and fiber food with
high fiber content. Besides this, they should also take physical exercise, such as walk for half to an hour daily.
Laxatives such as senna and isphagulla can be used for short periods and then slowly stopped (suddenly
stoppinguse of alaxative may cause recurrence of constipation).

Whenshouldalaxativebeused?
Alaxative should be used for shortperiods only asits long-term use is harmful.

Itis mainly used:
a) inelderlybed-ridden patients suffering from constipation due to lack of exercise.

b) toclearthe bowelandinvestigative procedures, e.g., colonoscopy.

82 ALayPerson’sGuide




¢) to prevent painand straining (i) in people with hernia (ii) in people with piles (iii) after childbirth and (iv)

afterabdominal surgery.

Typesoflaxatives

1.

Bulk forming laxatives: They absorb water in the bowel thereby increasing the volume of faecal matter and
making stools softer and easier to pass. They are slow acting and less likely to interfere with normal bowel
action as compared to other laxatives they may cause intestinal obstruction and hence should be taken
after doctot's consultation by people suffering from constipation with abdominal pain, e.g., Isphagulla
(isabgol), methylcellulose.

2. Stimulant (contact) laxatives: They cause the bowel muscle to contract, increasing the speed with which
faecal matter passes through the intestine. They are fast acing and used only when other treatments have
failed. They may cause abdominal cramps and diarrhoea and should normally notbe used for more thana
week, e.g., bisacodyl, docusate, phenolphthalein, senna.

3. Lubricants: 1tmakes the bowel movements softer and easier to pass withoutincreasing the bulk. Itis used
when hard bowel movements cause pain on defecation, e.g., piles and also in elderly people. Prolonged
use causes coating which caninterfere with absorption of certain essential vitamins, e.g.,liquid paraffin.

4. Saline laxatives: They prevent water from passing out of the large intestine withoutincreasing the bulk of
the faeces. They are used to clear the bowel before surgery or investigative procedures. They are not
preferred forlong-term relief or constipation as they cause chemicalimbalancesin the body, e.g., Epsom
salt (magnesium sulfate).

5. Lactulose: 1t causes fluid to accumulate in the intestine. It is used for long-term treatment of chronic
constipation as an alternative to bulk forming laxatives. It may cause stomach cramps and flatulence
(gas).

Precautions

e Donotusealaxative frequently to treat constipation as habit may be formed.

e Laxatives cancause diarrhoeaif takenin overdoseand constipationif overused.

e Discontinue use of laxative slowlyas soonas normal bowel movements are re-established.

e Donotuselaxatives to treat constipation associated with fever or following heartattack.

e Donotuselaxativesin children exceptspecial circumstances on the advice of adoctor.

Consultadoctorin the following cases:

A patienthas constipation with vomiting, fever and has not even passed wind (gas).
Chronic constipation with no improvementafter two weeks treatment.
Unexplained constipationin elderly.

Persistent constipationin children.

Persistent painin stomach or blood in stools or pain during evacuation.

CombinationProducts
Many times laxatives are combined with anthelmentics (drugs that expel worms). This combination is
irrational and has no benefit over single product containing only anthelmentic.
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17. Steroids

Introduction

Steroids (also known as corticosteroids) are an important, useful and potent group of drugs. They are found
in the body naturally as hormones, being secreted by the adrenal glands. They have many differentactions in
the body, involving theimmune response, water and mineral metabolism, anti-inflammatory action, etc.

TypesofSteroids
Natural: foundin the bodyas hormones, e.g., hydrocortisone, corticosterone, aldosterone.

Synthetic: human-made (artificially made in laboratories) steroids, used as drugs, e.g., prednisolone,
betamethasone and dexamethasone.

They may be given orally or by injections, by inhalation in the form of aerosols, orused locally in the form of ointments or creams.

PreparationsofSteroids

1. Oral: Shortacting - Cortisone
Intermediate - Prednisone
- Prednisolone
Longacting - Dexamethasone
- Betamethasone

2. Topical (forapplication to skin):

Low potency - Hydrocortisone

Medium potency - Betamethasone, Fluocinolone, Beclomethasone,
Triamcinolone

High potency - Clobetasol

3. Inhalation (oral or nasal route):
Budesonide, Beclomethasone.

4. Intravenous: Hydrocortisone, Dexamethasone, Betamethasone.

FunctionsandActionsofSteroids

Metabolic actions - they influence the metabolism of carbohydrates, fats, proteins, minerals and water. They
raise thelevel of glucosein the blood, and increase the breakdown of tissues (resultingin wasting). The fatin
the body is re-distributed in the neck, shoulders and face. Salt (sodium chloride) is retained in the body.
Calcium absorptionis reduced, and thisinfluences bone structures.

Anti-inflammatory action - they prevent or suppress the features of inflammation such as pain, swelling,
local warmth and redness. Thus there is marked relief of these symptoms in inflammatory conditions such
as theumatoid arthritis. However the cause of the inflammatory reaction is not controlled. This effect can be
also be seen when steroids are applied locally in the form of a cream or ointment for certain inflammatory
skin conditions, e.g., eczema.
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Anti-allergic action - steroids suppress the body's allergic response (response to foreign substances) directly,
as well as by their anti-inflammatory action.

Anti-immunologic action - steroids suppress the body's natural immune mechanism againstinfection, and so
increase the susceptibility of the body to various types of infection (bacterial, viral, fungal and parasitic).

Suppression of natural hormones Steroids given in high doses for prolonged periods cause a decrease in the
secretion of the natural steroidsin the body.

Side-EffectsofSteroids
The side-effects of steroidsare frequentand should be checked forin every patient taking these drugs:

- Ulceration of the stomach - may occur even with a few days of treatment.

- Swellingof neck, face and obesity due to fat deposition.

- Weakeningof the bonesleading to fractures (a condition called osteoporosis).
- Glaucomaand cataract formation may occur in some patients using steroid drops in the eye.
- Raised blood pressure (hypertension), swelling of the body (oedema).

- Symptoms and signs of diabetes.

- Decrease (retardation) of growthin children.

- Masking (suppression) of signs and symptoms of seriousinfection.

- Changesinbody hair-increase in body hair, loss of scalp hair may be seen.

- Delayed wound healing.

- Aggravation (increase in severity) of skininfections whenapplied locally.

- Skin changes may be seen on local application, especially when potent steroids are used - thinning of
skin, lightening of skin colour, easy bruising.

- Suppression of production of natural steroids in the body this is seen more on prolonged or high
dosages of steroids.

UsesofSteroids

o In Addison's disease, a condition where insufficient or no natural hormones are produced in the body.

o In certain life threatening emergencies, when it is necessary to suppress the inflammatory response of
the body temporarily, e.g., acute allergic reactions, acute asthma not responding to ordinary drugs.

o In certain other acute and chronic inflammatory conditions, e.g., acute rheumatic fever, leukemia and
some other cancers, pemphigus and some other skin diseases, and rheumatoid arthritis.

o Incertaininflammatory/allergic skin, eye and ear conditions, e.g., eczema, psoriasis, and some types of
inflammations of theeye.

PrecautionswithSteroids
a) Theyshouldbe used with caution in patients with a previous history of stomach ulcers.

b) Tuberculosis should be excluded before startinga patient on steroids.
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¢) The patient's urine should be checked for sugarand the drugused with cautionin diabetic patients.
d) The patients' weightand blood pressure should be monitored regularly.

¢) The treatment with steroids should notbe stopped abruptly, especially with high doses or after prolonged
treatment, as the production of natural steroids in the body is suppressed. The dosage should be
decreased gradually (ie. tapered).

f) Anyinfection presentshould be treated simultancously.
@) If surgery is required or the patient develops an acute infection, the dose of the steroid may have to be
increased.

h) Topical steroids should be used with caution, especially those of the high potency group. Prolonged use
should be avoided, especially on the face.

MisuseofSteroids

Steroids are some of the mostmisused drugsin our country. The most common types of misuse are:

- Toproducearapidrelief of symptomslike fever,bodyache, etc.,in common infections - this is the most
common type of misuse.

- Intheabsence of adiagnosis, to produce symptomatic relief.

- Inthe treatment of inflammatory conditions of the skin, when steroids are combined with antifungal
agents or antibiotics in the same preparation, for example, betamethasone with neomycin.

Conclusion
Steroids have many side-effects, some of them very dangerous. However, when used carefully, theyareavery
useful group of drugs. They can belife-savingin certain situations.

e  Steroids are an important and useful group of drugs.
e  They have many side-effects and are harmfulif used incorrectly.
e  They canbelife-saving in some emergencies.

e  Misuse of steroids is very common.
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Annexure 2

Poisoning and its Treatment

We discuss here about poisoning because of its relation to poisoning by drugintake.

Poisoningmaybeduetotheingestionof

Poisonous chemicals including overdose of high-danger drugs (see Box 12 below) or overdose of
low-danger drugsin people highly allergic to them.

Poisonous plants

Contaminated food

Poisoning may occur intentionally (as a suicide attempt) or accidentally (especially in children and the elderly

people).

HowtoRecognisePoisoning?
Occurrence of one or more of the following danger symptoms suggest poisoning:

Drowsiness or unconsciousness
Shallow, irregular or stopped breathing
Vomiting

Fits or convulsions

AlwaysRemember(inallcasesofpoisoning)

A calm person should stay with the victim and observe him/her carefully, while others seek help.
Arrange foranambulance to transport the victim to the hospital.

Call (phone) the doctor, give him/her details about the case (that is,. causative substance ingested
anditsamount,age of the victim),and follow his/her directions carefully.

Keep theleftover substance along with its container (if any) that caused poisoning.
Collectall evidence that will prove helpfulin the correct diagnosis.

Incaseyouhave to treat the victim yourself before medical help arrives, follow the treatment chart.
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TreatmentofPoisoning

The chart presented below will help you to assess the situation and to determine your priorities. The
instructions given here, apply to all types of poisoning and not only drug-poisoning. Also refer to the column 'Gross
overdosage' in individual drug profiles (specific information on the symptoms likely to occut is given, where
necessary, thatis, in high-danger drugs).

TREATMENT CHART

Person is vomiting? —> Yes —> Box1 —> i . . . .
8 1) Preserve the vomit for detection of poisoninthe hospital.

(2) Dilute the poisonin stomach onlyif advised (Box 7)

(3) Lay the victim on his back on a firm surface and clear his
mouth of any vomit/foreign matetial, which would
No otherwise block the air ways. Remove false teeth.

(4) Then lay the victim in the recovery position (Box 5) and
get medical help.

v
Person is conscious? —> Yes —> Box 2 —>

1. In certain cases, it may be advisable to induce vomiting in
the victim (Box 6). It must be attempted only when
specifically advised.

2. Never induce vomiting if the victim is unconscious or if

No you suspect the poison to be a corrosive (acid or alkali) or a
petroleum product.
3. Then followsteps 1 to4inBox1.
v

Person is Breathing? —> Yes —> Box3—> . .
1. Donotinduce vomiting

2. Thenfollowsteps3and4inBox1

v
No > Box4 —> 1. Give. artificial re.spiration (Box 6) and, if necessary,
cardiac compression (Box9).
2. Getmedical help.
Box 5
RecoveryPosition

The recovery position is the safest position for an unconscious or drowsy person. It allows the person to breathe
easily and will help to prevent choking if vomiting occurs. Hence a victim of poisoning should always be placed in
the recovery position (but not when the victim has suffered anaphylactic shock).

Recovery position: Place the victim on his or her front with one leg bent and the arm on that side raised. Turn the
head to the same side. Tilt the head back so that the chin juts forward. Cover the person with a blanket or clothing
forwarmth.
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Box 6

InductionofVomiting

1. Sometimesitmaybe necessary to makea person vomitin order to expel the drug from the stomach.

2. Itmustbedoneonlyif specificallyadvised. Itcan bedonein the following ways:

*  Bytickling the back of the victim's throat.

*  Bygiving the victim plenty of saltwater (4 tablespoonfuls of saltto each tumbler of water).

*  Bygiving the victim syrup of ipecac, the dose of which should be as follows:

Age Dose

Under 18 months 10ml

18 monthsto 12years 15ml

Adults 30ml

3.DONOT

*  Inducevomitinginan unconscious victim.

*  Induce vomitingif the suspected poisonisa petroleum product ot a corrosive such as stony acid/alkali. (Hint
to recognise a corrosive poison: Lips and mouth may show greyish white stains.)

4 Ensure

*  Thevictimleans well forward to avoid choking or inhalation of vomit.

*  Clear the victim's mouth of vomit or any other foreign material. This can be done by giving the victim some
water to rinse his /her mouth and then spit itout (notswallowit).

*  Preserve the vomit for detection of poisonatthe hospital.

Box 7

DilutionofPoison

1. Usuallyitisadvisable not to give anything to the victim by mouth, unless specifically instructed to do so by your
doctor. Fluids may hasten absorption of the drugand thusincrease the danger.

2. However, sometimes, the doctor may advise you to dilute any poison left in the victims' stomach after
vomiting,

3. Dilution of poison canbedonein the following ways:

a) Ask thevictim to drink milk.
b) Ask the victim to drink beaten eggs.

c)Ask the victim to drink charcoal powder slurry (prepared by dissolving 4 tablespoonfuls of powder in
about400ml, 2 glassful, of water). Give half aglass to drink every 15 minutes.

Charcoal powder slurry prevents absorption of poisons which are toxic in small amounts. It is quite safe but
should not be used in case of poisoning due to acids and alkalis. Burnt bread powder can be used if charcoal
powderis notavailable.
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Box 8

ArtificialRespiration

When thereis no rise and fall of the chestand you can feel no movement of the exhaled air, it means that the victim

isnotbreathing. Immediately give the victim artificial respiration (mouth to mouth resuscitation) stepsinclude:

1. Lay the victim on his back on a firm surface. Clear the mouth of vomit or any other foreign material that may
otherwise block the airways, and remove false teeth.

2. Placeonehandunder the victim's neck and lift gently to tip the head back and raise his chin while pressingdown
on his forehead with your other hand. This should allow the mouth to drop open.

3. Pinch the victim's nostrils closed with the fingers of your hand that is placed on his forehead, and use your
other hand to grip his chin firmly to keep the mouth open. Take a deep breath seal your mouth over that of the
victim and give two quick breaths. Continue to give further breaths every 5 seconds.

4. After each breath, turn to watch the chest falling while you listen for the sound of air leaving the victim's
mouth. Continue until medical help arrives or the victim starts breathing on his own.

Box 9

CardiacCompression

If the victim does not start breathing after two breaths of artificial respiration, check the pulse in the neck of the
victim. If thereis no pulse, start cardiac compression, 7f you have been trainedin this technigue.

Cardiac compressionis used in conjunction with artificial respiration to starta stopped heartbeat.

The technique involves putting repeated strong pressure on the centre of the chestwith the heels of both handsata
rate of 80 compressions per minute. At every 10 compressions, two breaths should be given using artificial
respiration. This sequence must be continued until breathing restarts.

Box 10

HowtoDealwithaFit?

Certain types of drug poisoning may provoke fits. These may occur whether the person is conscious or not. In a fit,
the victim usually falls to the ground twitching or making uncontrolled movements of limbs and body. If you have
to deal with such a victim of fit, always remember:

*  Donottrytohold the victim down.
*  Donotputanythinginto his mouth.
*  Trytoensure that the victim does not suffer injury by keeping him away from dangerous objects or furniture.
*  Oncethefitis over, place the victim in the recovery position. (Box 5).
Box 11

HowtoDealwithan AnaphylacticShock?

Anaphylactic shock occurs as the result of a severe allergic reaction to a drug. It usually occurs within minutes of
taking the drug. In an anaphylactic shock, the blood pressure falls drastically and the air-ways may become
narrowed. The main symptoms include: pallor, tightness in the chest, breathing difficulty, rash, facial swelling,
collapse.
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If youhave to deal with such a victim, always remember:

*  Checkif thevictimis breathing ornot. If breathing has stopped, give artificial respiration (Box 8) immediately.

*  Once the victim is breathing normally, lay him down, face upwards with legs raised above the level of the heart
to ensure adequate circulation of the blood. Usea footstool,

carton orasimilaritem to support the feet.

*  Cover the victim with a blanket or articles of clothing while waiting for medical help. Do not try to give
anything to the victim by mouth.

Box 12

ListofHighDangerDrugs

If anyone takes an overdose of any of the following drugs,immediate medical attention mustbe sought:

Adrenaline Lithium
Amitryptiline Lofepramine
Aspirin Metformin
Atropine Morphine
Benorylate Neostigmine
Chloral hydrate Orphenadrine
Chloroquine Paracetamol
Chlorpropamide Pentazocine
Clomipramine Pethidine
Codeine Phenelerine
Colchicine Phenobarbitone
Co-proxamol Phenylbutazone
Dextromoramide Phenylpropanolamine
Diamorphine Primidone
Digoxin Procyclidine
Disopyramide Propranolol
Dothiepin Pyridostigmine
Glibeclamide Quinidine
Heparin Quinine
Hydralazine Theophylline
Imipramine Timolol
Insulin Tolbutamide
Isoniazid Warfarin
Isoprenaline
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Chapter 2
Essential Drugs

The root causes of ill-health in developing (and underdeveloped) countries like India, are malnutrition, lack
of clean water and sanitation, and unemployment. With a population of more than 100 crores, India
accounts for about 16 per cent of the global population. Indiaisa country where 37% of the population still
live below the poverty line and where the proportion of out-of-pocket expenses out of the total expenditure
on health in one of the highest in the world; with only 17% of the expenditure contributed by the
government (figures from the National Health Policy 2002). In addition our burden of diseases is among the
highestin the world (see box on Load of Diseases). Also see box Anatomy of Health Disasterby P.Sainath.

Load of Diseases in India

~ Tuberculosis: 1/3 of wotld's cases: 15 million cases. Largest number of multi-drug resistant cases.

~ HIV/AIDS. Second highestin the wotld: 3.5 million petsons.

~# Acute respiratory diseases: 950,000 deaths per year.

~ Acute diarrhea: 19 crores illness episodes per year and an estimated mortality of 11akh children per year

~ Malaria especially falciparum malaria is a public health problem with an estimated 2-3 million cases per year and a
mortality of 20,000 per year.

~ Kala-azaris a significant public health problem in certain states and causes.

~  Parasitic infections include hookworm infections, which contribute in a major way to iron deficiency anemia, and
filariasis.

~ Hypertension: 20-40% in urban areas, 12-17% in rural areas.

~ Diabetes mellitus: Largest number of diabetics in the world. 4 % of India's population And cause for 1.1 % of all
deaths.

» Cardio-vascular disease: 31.7 % of all deaths in 2000.

~ Cancer: Estimates of age standardised rates of cancer range from 99.0 to 129.6 per 100,000 in males and 104.4 to
154.3 per 100,000 in females. 7 lakh new cases per year and cause for 7.4 % of all deaths in 2000.
~  Chronic respiratory diseases: 65 million cases and cause for 2.5 % of all deaths in 2000.

~ Anemia: Anemiais a major public health problem in women and children with a prevalence of 74.3 %in children of
6-35 months and a prevalence of 49-56% in women (NFHS 1998/99). Anemia contributes to 1/3 of maternal
mortaltiy.

(Source: Abdul Ghaffar, K.Srinath Reddy and Monica Singhi: “Burden of Non-Communicable Diseases in South
Asia”, BMJ,No 7443, 3 April 2004)
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1. Why We Need Only Essential Drugs?

1.1 Increasing Drug Costs to the User

Nearly 50% of healthcare costs are contributed by expenditure on drugs. NSSO surveys reveal figures of up
to 80 percentin ruralareas. Inastudydone for the WHO on treatment costs incurred by patients with TB, it
was found that 60% of the costs were contributed by drug costs. With the rise in health care costs the number
of persons who do not seek treatment because of economic reasons has risen in both the urban and rural
areas (NSS 52" round), which is disturbing. According to a World Bank study, as a result of the costs of a
single hospitalization, 35% of people fall below the povertyline.

Anatomy of a Health Disaster

By P Sainath

Janreddy's family survived crop failure. But debts of Rs 300,000 to cover health costs have nearly destroyed them. Loans taken to cover
health costs have been a major contributor to the debt-suicide cycle in Andpyra Pradesh

Jantreddy sat wracked with pain, a picture of ill health. "Why isn't this man on his way to hospital," we asked the
neighbours crowding around his bed. "Well," they said nervously, "we just brought him home from one. He was there
for days. This family has already lost all its money on hospitals."

Janreddy died hours after we met him. His daughter-in-law, who became a bonded labourer to keep the family afloat,
will remain one till debts of Rs 500,000 are paid off. Over Rs 300,000 of that was incurred on medical costs. His wife,
who donated one kidney to her son -- both of his had collapsed -- does any work she can find. The son, Narsi Reddy,
confined to the house, has to drink only the purest water in a place where there is none. His medicines costaround Rs
1,000 2 month.

The huge medical bills of this family of six were incurred despite the son getting free operations at the Osmania
Government Hospital in Hyderabad. They had first gone to private hospitals for check-ups, a biopsy and other tasks.
As the costs mounted they sold off land and cattle to meet them. That Narsi Reddy had sunk four borewells didn't
help. All of them failed. Crisis on their four-acre farm in Chelliagudam village of Nalgonda district saw Janreddy's
health also cave in. "They might just have survived the crop failure," say the neighbours, "but their medical costs
destroyed them."

Health spending is amongst the fastest growing components of rural family debt. More so in Andhra Pradesh. For
years, the state boosted the private sector in health, promoted corporate hospitals and pioneered the 'user fees' system
in governmentones.

"The Chandrababu Naidu government dismantled the public health system," says M Geyanand, a leading doctor
from Anantapur district. Dr Geyanand is also state president of the Jana Vignyana Vedika (JVV), a body that aims to
promote popular science and the scientific temper. "Ninety per cent of patients who go to public hospitals ate poor.
When that system fails them, they turn to private ones at a huge price. Health costs often count for as much as 20-25%
of the total expenditures of such households. And a single medical emergency can ruin them."

A common thread running through the farmers' suicides plaguing the state has been very high medical spending, Just
five households affected by such deaths had health costs totalling around Rs 400,000. All of them farming families
who held between half-an-acre and three acres of land (some of that mortgaged). Janreddy's family has not seen a
suicide. Butit fits this profile rather well.

As do countless other poor households. Even last year, we ran into a farmer who had attempted suicide in the
Nallamada mandal of Anantapur district. His friends managed to get him to a hospital justin time.
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The rescued farmer abused his saviours. The reason: The four-day stay and treatment in hospital cost Rs 45,000. "1
tried to commit suicide because I could not pay debts of Rs 150,000," he said bittetly. "Now I owe even more."

Many of those who succeeded in taking their lives in 2004 had huge medical bills. P Hanumantha Reddy's family in
Nizamabad district owes Rs 200,000. The survivors of A Narasimhalu in Medak have to rustle up Rs 70,000 plus
interest. The tab for K Shivarajaiah's family in the same district is Rs 50,000. All this was money borrowed at absurd
rates of interest.

"There is a link between the suicides and the crisis of health in Andhra," says Dr Geyanand. "The collapse of the
public health system is crucial. In any poor village, you can see people dying of diseases that should not kill them.
Malaria is just one example. For years now, all their support systems have been slashed. The costs are so high, they run
out of money halfway through treatment. Those who fall ill are selling land, gold, cattle and other assets to pay
medical bills. They also take loans they can never repay."

In the pastdecade, the little access the poor had to health sharply declined. So Gunala Kumar discovered when he had
to fork out Rs 40,000 in medical costs to private hospitals in Medak. That remains a big chunk in his total debt of over
Rs 200,000. A debt that caused him to take his own life in Meerdoddi village this month. Like his father who
committed suicide last year.

"Maybe it is better to die," says Yekalapu Husein of Shabuddlapurin Nalgonda. "How will we pay the fees they ask us
to at these hospitals?” A toddy-tapper who suffered a fall from a tree while at work, Husein has run up huge bills
himself. Then came his malnourished wife's illness. His 'medical debt' now stands at Rs 200,000. "Even if we get free
care at Osmania Hospital," he laughs, "we do not have money for the bus fare to Hyderabad and back."

In Gedavalli village in the same district, the local rural medical practitioner sold all his land to pay his own treatment
costs of Rs 400,000 ata corporate hospital in Hyderabad.

In the years these dramas unfolded, public hospitals were starved of funds, medicines and drugs. Given Rs 600 crore
by the World Bank for public health, the Naidu government spent this mostly on buildings. Very few doctors or
nurses were recruited. The buildings now show decay for lack of maintenance. Naidu also authored a government
'tie-up' with corporate bodies. Under this, employees of the state went to corporate, not public hospitals. The
government reimbursed their costs. This meant a windfall for those hospitals. It also meant many scams in the shape
of inflated reimbursement bills. Meanwhile, health institutions in the public sphere suffered.

“The introduction of 'user fees' made health even less accessible to the poot," says a senior IAS officer. The fees have
since been withdrawn by the new state government. Also dumped was an idea of handing over some super-specialty
departments of public hospitals to 'private management'. That s, to corporate hospitals.

The damage, though, has been done. The medical costs of those who preferred death to debt still plague the living.
We pass Janreddy's wife at the bus stand, looking for any 'coolie work' she can find. There are, after all, bills to be paid.
(P Sainath is Rural Affairs Editor of The Hindu. He received the A H Boerma Award, in 2001, for his contributions to the
development debate in the Indian media.)

This article originally appeared in'The Hindu, July 1, 2004

1.2 Increasing Drug Resistance

A problem, which has complicated the control and treatment of infectious and communicable diseases in
India, is the increasing problem of drug resistance in common infections and diseases of public health
importance. Drug resistance has become increasingly frequent: chloroquine-resistant falciparum malaria,
multi-drug resistant TB (new strains resistant to both INH and Rifampicin), new typhoid strains resistant
notonlyto chloramphenicol butalso increasingly to quinolones. The latter resultsinadramaticescalation
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. d . . 2
of cost,and requires theuseof 3" generation cephalosporins.

Earlier acute respiratory infections were responsive to the effect of co-trimoxazole, which is an inexpensive
drug. Now resistance to co-trimoxazole is being reported increasingly necessitating the use of other drugs
foracutebacterialinfections in children.

Urinary tractinfections are one of the common causes of fever in women. E.Coli, which causes the majority
of these infections, has also shown disturbing levels of resistance, first to co-trimoxazole, and now to
quinolones and even to cephalosporins.

The problem of drug resistance in common infectious diseases has to be factored in any pharma-related
policyin India. Repeated and improper use of antibiotics are primary causes of the increase in drug-resistant
bacteria. Misuse of antibiotics endangers the usefulness of essential drugs. Decreasing inappropriate
antibiotic use is the best way to control resistance. And more importantly, making unscientific combinations
of antibiotics, itself the result of a lack of essentials-only policy, increases the possibility of drug

. 3
resistance.

1.3 Poverty amidst Plenty?

The situation of medicine availability in India is therefore one of poverty and ill-health amidst adequacy if
not plenty. We have a doctor to population ratio almost as good as the US; we have one of the developing
world's most flourishing pharmaceutical industries but yet the most common and useful drugs are not easily
available, orif available they are unaffordable. Our public sector facilities are very inadequately stocked with
essential medicines. (See also Annexure 2: Access to Medicines: How India S tands Globally?)

How many drug units are there and how many formulations are made in India? As against the frequently
quoted figure of about 20,000 manufacturing units, the actual number of drug manufacturing licenses
issued was (numbers in parentheses): bulk drugs (1333), formulations (4534), large volume parenterals
(134), and vaccines (56). The total number of manufacturing units engaged in the production of bulk drugs
and formulations is not more than 5877. Besides there are 199 medical devices units, 638 surgical dressings
and 272 disinfectant units, 4645 loan licences and 318 repacking units, 1806 blood banks, 2228 cosmetics
units and 287other units not covered in the above categories.4 According to the Director, National
Pharmaceutical Pricing Authority of the Government of India (NPPA), the number of APIs (Active
Pharmaceutical Ingredients) used is 550, APIs manufactured is 400, formulations marketed are 20,000
under 8000 brand names.” The NPPA monitors 20,000 formulations and according to its figures, 56 percent
of these formulations available are based on a single ingredient bulk drug, 20 percent on 2 bulk drugs, 8
percent on 3 bulk drugs, 4 percent on 4 bulk drugs, 2.5 percent on 5 bulk drugs and 9.5 percent on 5 or more
bulk drugs.

If we examine thelist of top 300 brands (as per ORG-Nielsen Oct 2003), we find that only 115 brands are of
drugs that are mentioned in the National List of Essential Medicines (NLEM) 2003, that is, only 38% of
brands of the top-selling ones are of drugs mentioned in the NLEM, the other 62% are of drugs which do
not find mention in the NLEM. Among the latter 62% are brands that comprise drugs that are higher priced
alternatives without a clear therapeutic advantage, and many drugs that are unnecessary, irrational and even
hazardous.
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The number of drugs represented by these 115 brandsis only 68.

That means the majority of the top selling brands are of drugs which are outside the National List of Essential Medicines,
which means that the majority of the drugs which are the most cost-effective for the treatment of priority health needs of the
people are not the ones that are selling the most.

A dramatic illustration of the lack of public health relevance of these top-selling preparations is the case of
preparations foriron deficiency anemia, whichis one of India's most prevalent public health problems.

There is not a single preparation in the top 300, which has the ingredients for an anemia preparation as mentioned in the
NationalListof Essential Medicines.

Itis paradoxical that while essential and life-saving drugs are in short supply, more and more drugs which are
therapeutically ineffective, irrational and even dangerous, are being produced with absolute disregard to the
country's health needs. The problem becomes more acute in developing countries where resources for the
purchase of drugsare scarce.

2. Why an Essential Medicines List?

The proliferation of drugs (medicines) and brands creates further confusion even asitis necessary to ensure
policies that conserve the country’s resources for only useful drugs. Hence there is a need to select essential
drugs from those available in the market, many of them beingunnecessary.

It is with this in view, the World Health Organization (WHO) promoted the concept of essential drugs.
According to the WHO: "Essential medicines are those that satisfy the priority health care needs of the
population. They are selected with due regard to public health relevance, evidence on efficacy and safety, and
comparative cost-effectiveness. Essential medicines are intended to be available within the context of
functioning health systems at all times in adequate amounts, in the appropriate dosage forms, with assured
quality and adequate information, and at a price the individual and the community can afford. The
implementation of the concept of essential medicines is intended to be flexible and adaptable to many

differentsituations; exactly which medicines are regarded as essential remains a national responsibility."

In 1977, a WHO Expert Committee compiled a list of essential drugs. The WHO list is a model which
developing countries can use to make their own selection of essential drugs which were considered “basic,
necessary and indispensable to the health needs of the population." They are to be identified by their
generic names. The first Model List of Essential Drugs of 1977 identified 208 individual drugs that together
could provide safe, effective treatment for the majority of communicable and non-communicable diseases.
The 14th Model List of Essential Medicines of March 2005 contains 306 individual medicines in 405
formulations.

Basically, an essential drugs policy means the availability of a minimum number of rational drugs that will
satisfy the health care needs of the majority of the people. The key elements in the concept of essential drugs
are that they be rational, scientifically proven, therapeutically effective, safe for use, economical and readily
availablein the country.
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The criteria for the selection of the essential drugs (see also box below on Se/ection Criteria) depend on such
factors as: prevalent disease patterns, available treatment facilities, training of existing health personnel,
financial resources, and the genetic, demographic and environmental factors that influence the state of
health and illness in a particular country. They should have gone through adequate clinical tests and found to
be safe and effective. Another significant factorisits affordable price and easy availability.

Selection Criteria

Which treatment is recommended and which medicines are selected depend on many factors, such as the pattern of
prevalent diseases, treatment facilities, the training and experience of available personnel, financial resources, and
genetic, demographic and environmental factors. The following criteria are used by the WHO Expert Committee on
the Selection and Use of Essential Medicines:

* Only medicines for which sound and adequate evidence of efficacy and safety in a variety of settings is available

should be selected.
* Relative cost-effectiveness is a major consideration for choosing medicines within the same therapeutic category.

*In comparisons between medicines, the total cost of the treatment, not only the unit cost of the medicine, mustbe
considered, and be compared with its efficacy.

* In some cases, the choice may also be influenced by other factors such as pharmacokinetic properties or by local
considerations such as the availability of facilities for manufacture or storage.

* Bach medicine selected must be available in a form in which adequate quality, including bioavailability, can be
ensured; its stability under the anticipated conditions of storage and use must be determined.

* Most essential medicines should be formulated as single compounds.

* Fixed dose combination products are selected only when the combination has a proven advantage in therapeutic
effect, safety, adherence or in decreasing the emergence of drug resistance in malaria, tuberculosis and HIV/AIDS.

(Source: WHO EDM Library)

An essential drugs list may vary from country to country depending on the above factors. The selection of
essential drugs is a continuous process of evaluating the current health needs of the country. The WHO list
serves as a model list for adoption in a national health policy. Itis revised and updated periodically. (See also
Annexure 3 forasample of country experiences.)

Asuccessful essential drugs programme would:
» Reduce the number of drugs to be produced and available in the market

» Improve the quality of drug management, druginformation, and monitoringand utilization
~ Reduce the costto the consumerand to the countryas awhole.

2.1 Advantages of an Essential Drugs List

The advantages of adopting an Essential Medicines List are mainly four-fold. They are: medical, social,
economic and administrative.
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Medical Advantages

*Itis medically, therapeutically and scientifically sound, and it ensures rational use of drugs.

*Itlimits the use of irrational and hazardous drugs and decreases the risks of iatrogenesis (drug- and doctor-
induced disease).

*Itimproves the possibility of monitoringadverse drugreactionsin patients.

Economic Advantages

* Itis economically beneficial to the nation because it prevents wastage of scarce resources on non-essential
drugs.

*The economies of scaleachievedin thelarger production of priority drugs brings down their prices.
*Itcurtails the aggressive marketing of non-essential formulations.

* It is economically beneficial to the patient because it prevents wastage on irrational and non-essential
drugs.

Social Advantages

*Itresponds to the real health needs of the people.

* It facilitates the dissemination of correct information about the drugs to health personnel, medical
practitioners and consumers in general.

*Ithelps us prioritise the mosturgentneeds of the people for essential health care.

Administrative Advantages

*Itmakes quality control easier because of thelimited number of drugs to be monitored.

* It facilitates the streamlining of production, storage and distribution of drugs, because of the smaller
number of drugsinvolved.

*Ithelpsinthe clear identification of the drugs.

*It facilitates the fixing of pricesaswell as the revision/withdrawal of duties, sales tax, etc.

An essential drugs programme is to be implemented as part of a rational drug policy. Its implementation depends on the
political will of all governments without which drug marketing will continue uncontrolled with aggressive
promotion of useless, irrational, dangerous or expensive drugs; low cost, essential drugs will continue to be
inshortsupply;andinformation on useful, essential drugs will remain dangerously inadequate.

2.2 Essential Lists in Countries

The WHO's Action Programme on Essential Drugs recommends about 306 drugs inits March 2005 list-- to
meet mostof the health care needs of any developing country. As of 2002, 156 countries have had a national
listof essential drugs, of which 81% have beenupdatedin the previous 5 years.

In 1972, the Sri Lankan government selected 600 essential drugs. In 1977, Afghanistan reduced the number
of drugs from over 2000 to 400 in private as well as public sector and allowed the sale of drugs only by their
generic names. Nepal in 1986 chose 260 drugs for the national level with approved list of essential drugs for
various levels. Mozambique chose 343 drugsin 1980, Iran selected 600in 1980, and Kenya a maximum of

98 ALayPerson’sGuide




200 drugs. Bangladesh issued a drug ordinance in 1982 allowing only 150 drugs (see Annexure 1 for criteria
used in Bangladesh to weed out non-essential drugs). Norway and the Scandinavian countries have also
implemented the essential drugs list. Other countries which have taken the lead include: Belarus, 1995 (250
essential drugs); Georgia, 1995; Maldives, 1995 (532 drugs by generic name); Turkey, 1995 (382 drugs) and
South Africa which had an essential drugs list in 24 therapeutic groups for primary health care (1996) with
standard treatment guidelines. The Hathi Committee which was appointed in 1977 by the Government of
India to study the drug industry in India recommended that greater emphasis be laid on the production of
117 identified essential drugs and recommended abolishing the use of brand names in a phased manner.
However these recommendations have beenignored by the Governmentof India.

The Government of India's Ministry of Health and Family Welfare had come out with an essential drug list
in 1996 and again in 2003. The latter called National List of Essential Medicines (NLEM 2003) consists of
about 350 drugs. The NLEM has to be seen in the context of the National Health Policy (2002) and the
Pharmaceutical Policy (2002). Both the 1996 and the 2003 lists have been hanging outin the air without any
directions to public health facilities in India as to how to use the same. In the meanwhile, many State
Governments, notably Tamil Nadu, Delhiand Rajasthan, have implemented the listactively by using themin
their bulk procurement exercises for all the Government health facilities in their States. Considerable
savings have beenreported (seelaterin the chapter) by the adoption of suchlists.

The Report of the Government of India "Task Force to Explore Options other than Price Control for
Achieving the Objective of Making Available Life-saving Drugs at Reasonable Prices" (Sep 2005) has
recommended thatall drugs in the National List of Essential Medicines (NLEM) 2003 should form the basis
of drugs for price control/monitoring.

Despite the WHO recommendations for the use of essential drugs list and implementation of the
programme and the Hathi Committee report calling for urgent measures to improve the Indian drug
situation, the drug formulation market in India
remains skewed. This is because, as already
mentioned, many non-essential drugs and drug
combinations, that do not find mention in any
standard pharmacology textbook, are licensed
formanufacture in India and thus find their wayin
the Indian market (see Chapter 3 for more
discussion on thisissue).

Essential drug lists have however not been g
successfully implemented in most countries due i
to pressure from transnational companies and THATS ALLWE
other vested interests. WHO's own double ' i
standards are another major reason the essential
drugs concept has not got the importance that it
deserves (See box Failure to Speak Oul).
Nevertheless WHO's Essential Medicines :
Division claims that more than 150 countries ﬁ

have essential drug lists even as the conceptitself
8 p Source: C.Sathyamala et al. Taking Sides:

hadits silver jubileein 2002. The Choices before the Health Worker. 1986
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Perceived Problems with Updating and Dissemination of the WHO Model List

~ Range of diseases covered by the Model List is not clear

~ Discrepancies between Model List and treatment guidelines
~ Selection is more consensus-based than evidence-based

~ Use of data on costand cost-effectiveness unclear

~ Reasons for selection insufficiently recorded

~ Drugsincluded without pharmacopoeal standard or supplier
~ Official report comes out too late, and in English only

Source: <www.who.int/medicines/library/pptpres/edconcept_modellist.ppt>

Failure to Speak Out

Why is WHO not more consistently open in its support of the selection of essential drugs, the international drug
marketing code and national drug policies?

The USA has consistently opposed WHO's policies on drugs in the interest of its own Transnational Corporations
(TNCs). Recently it changed its position on the development of national drug policies in relation to Third World
countries only. During the 45th World Health Assembly in Geneva in 1992, the US delegation opposed an
amendment to a policy statement on essential drugs, which proposed that all member states should take steps to
implement the concept of essential drugs in their national policies in order to expand access and affordability. The
US delegation forced the house to add the words 'where appropriate’ to the amendment to make sure that such
resolutions have selective application only.

What prevents WHO from speaking its mind openly? Is it because of the USA's reluctance to endorse its policies? Is
it that the withdrawal of the USA from UNESCO arouses fear that it will likewise withdraw from WHO if the
organisation takes definitive action on drugs without its concurrence? This would be a major financial blow as the
USA contributes almost 25 per cent of the total WHO budget (another 20 per cent being contributed by Germany
and Japan together).

There are other possible explanations. WHO's staff consists primarily of doctors, from both Third World and
industrialised countries, who are skilled in the scientific diagnosis and treatment of diseases but rarely show concern
for social and environmental factors. Most of them fail to appreciate that a disease such as tuberculosis is an indicator
of social inequality or that malnutrition and insanitary conditions contribute significantly to the incidence of the
most common diseases of the Third World. They are unwilling to analyse these problems from a political or
economic point of view.

WHO always takes an apolitical, neutral stand and, in adherence to its principle of non-interference, refrains from
mentioning colonialism, neo-colonialism and imperialism, all of which have played a significant role in the causation
and spread of diseases among the exploited and oppressed people of the world. As the British Medical Jonrnal has
pointed out, "WHO should be doing more to tackle the root cause of most diseases - poverty - and doing more to
improve infrastructure of health care in the developing world'.

Such action as WHO has taken on drugs is typical of the technological approach to health problems with which
medical officers working for WHO feel familiar and comfortable. Doctors understand drugs in so far as they know
about prescription and usage, efficacy and quality, but they do not apply their minds to the problems of how drugs
reach the people who need them most. They do not realise that the class character and political will of the
government determine the affordability and provision of essential drugs.

Nowhere in its documents does WHO clearly state that its essential drugs list is for both the private and the public
sector.  Moreover, WHO has not even highlighted the views of its own experts on this subject and
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allowed these to gain public attention. By the end of the 1980s the drug industry had come to accept, albeit
reluctantly, the essential drugs strategy for the public or welfare sector but insisted that the private sector should be
left to market forces and to the clinical wisdom of doctors. This provoked a sharp response from Professor Olikoye
Ransome-Kuti, former health minister of Nigetia: 'Drugs are meant for diseases not sectors. If you can demonstrate
to me that the diseases affecting people in the private sector are different to those affecting people in the public sector
we shall adjust the listaccordingly'.

Although Professor Ransome-Kuti was the president of WHO's Executive Board for many years, he did not succeed
in incorporating his arguments into WHO's essential drugs policy statements. Dr. Mahler and his successor, Dr.
Hiroshi Nakajima, made the rules. Whether this was done in ignorance or in collusion with the industry needs to be
investigated before essential drugs policies can be fully implemented in Third World countries. In the absence of a
clear declaration by WHO, plenty of room exists for easy penetration of ineffective and harmful drugs, first into the
private sector and then into the public hospitals and the primary health care (PHC) sector. In reality, inessential drugs
eatup alarge proportion of the PHC sector drug budget.

WHO is known for its fixation on medical technology - vaccines, drugs and doctors - (and) its unwillingness to
grapple with the practicalities of delivering health care. It does not state clearly that disease is not merely the
consequence of poor health services and that the provision of primary health care alone does not bring better health.
To break the chain responsible for diseases among the poor requires a political decision to act. To publish materials
and then not to distribute them widely; to produce documents on drug policy but not to defend them actively, as in
the case of Bangladesh's National Drug Policy: these contradictions reflect a political decision not to act. They are
also examples of WHO's double standards and its dubious role. Moreover, the organisation escapes the moderating
influence of public accountability and scrutiny from the international press.

Source: Chowdbury, Zafarnllah.The Politics of Essential Drugs. New Delbi, 1995, Vistaar Publications, pp.137-139.

3. Generic/Brand Names, Innovator Products and Generics

1If done appropriately, condition branding has numerous benefits, the greatest of which is how it creates consensus internally and
externally. Such consensus serves to keep brand managers and the clinical community focused on a single story with a lock-and-
key, problem [ solution structure. Internally, the activity fosters motivation and momentun, maximizing the product investment
by initiating comprebensive marketing efforts early in the process. The product can better own customer perceptions about
evolving/ existing disease states, define new patient segments with currently unmet needs and drive attitudes about new scientific
modalities that promise greater treatment benefits.

-Vince Parry. "The Artof Brandinga Condition." M &M, May 2003

Drugs need to be sold only by generic names and not by brand or trade names contrary to what marketing
consultants like the one quoted above advocate - in what is considered a "classic" article in branding in
pharma industry. We are dealing with human lives here and it is dangerous to manipulate perceptions and
manufacture consent.

Paracetamolis a generic or International Nonproprietary Name (INN) name while Crocin is the brand name
(thatis a proprietary trade name) for the same drug. Like Crocin, manufacturers market paracetamol under
different brand (thatis, proprietary trade) names. Another example is that of frusemide (C,,H;,C,N,O,S), its
chemical name is 4-chloro-N-furfuryl-S-sulphamoylanthranilic acid, its INN is furosemide, and a brand (or
proprietary trade) nameis Lasix (formore onINN,see below).
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3.1 What is an INN?

AnInternational Nonproprietary Name (INN) is the official nonproprietary or generic name given toa
pharmaceutical substance, as designated by the World Health Organization. The plethora of named
proprietary preparations containing a given substance can lead to confusion about the identity of the active
ingredient. INNs facilitate communication by providing a standard name for each substance. A similar role is
played in chemistry by IUPAC names, however these are less suited to common usage, being typically very
longand unwieldy.

WhatistheuseofanINN?

Nonproprietary names are intended for use in pharmacopoeias, labeling, product information, advertising
and other promotional material, drug regulation and scientific literature, and as a basis for product names,
e.g., for generics.

Some countries have defined the minimum size of characters in which the generic nonproprietary name
must be printed under the trademark labeling and advertising laws. In several countries, the generic name
mustappear prominently in type atleast half the size of thatused for the proprietary or brand name. In some
countries it has to appear larger than the trademark name. Certain countries have even gone so far as to
abolish trademarks within the public sector.

There is a school of thought especially sanctified by resolution 46.19 of the 46" World Health Assembly
that brand names cannot be derived from the INN and, in particular, must not include their common stems.
Some feel the selection of further names within a series will be seriously hindered by the use of a common
steminabrand name.

However proponents of the counter-argument point out that use of common stems will be a half way house
to the ultimate rational, scientific goal of marketing and identifying drugs by only generic names. Also using
brand names thatare totally unrelated to the generic name (thatis INN) can create only further confusionina
country like India where anarchy prevails in the medicines market, thanks to the tremendous proliferation of
brand name drugs in the market, and many of them irrational combination drugs at that. Also using totally
unrelated brand names would help only big pharma with marketing clout to induce brand name recall in
prescribersand end users.

In factsmall-scale and medium-scale companies will have to spend more money that will get reflected in even
higher prices and probably eventually wipe them out.
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3.2 Advantages of Selling Medicines by Generic Names

Only 60 to 80 drugs are prescribed most of the time, from over 20,000 branded formulations in the country. It
is a common practice among doctors to use brand names when prescribing. Prescribers are often influenced
by the marketing practices of pharmaceutical companies. Drug companies claim drugs sold under brand
names are of better quality than those sold under generic names. Thisis amyth. Quality depends on the ethics
and integrity of the manufacturer, distributors, retailers and the regulatory authorities (for more on this, see
the discussion on Chapter 4 on Quality, and also on Lentin Commission).

Use of brand name is an important issue for the profit-oriented drug companies. The Kefauver Committee
(87th US Congress Hearing on Monopoly and Anti-trust (Drugs) 1961) reported that innumerable branded
products were being sold at prices ten times higher than their generic equivalents. In India, brand names used
to be subject to excise duty of about 15 percent, and generics were excise free; now thereis a uniform excise.

One of the reasons drug industry, especially the innovator company, is keen on selling by brands, and not
under generic names, is to recoup as much profits as possible, even during the post-patent expiry period,
taking advantage of brand-recall. These profits are necessary, the industry claims, to meet R & D
expenditures. However, as we discuss later in this book, the costs of R & D are debatable. Much R & D
spending goes into producing "me-too" drugs - these are slight variations on existing drugs which can then be
patented as "new'"drugs and sold at high prices. Often these variations are no better than molecular
manipulation or amere addition of other unnecessary ingredients. Also most of the few but real innovations
that have taken place are due to public funding rather than corporate risk taking. (See Chapter 7 for more on
R &D and pricing of drugs.)

In contrast, consider the following advantages of havinga generic names only policy:

* Onlygeneric names are used in medical and pharmacological textbooks and in pharmacy education.

*  Only generic names are used in scientific medical journals and WHO publications.

*  Use of generic names will ensure production, sale and dispensing of more rational single ingredientdrugs.

*  Itwill ensure clarity by giving information about the class of drug and thus avoid confusion arising out of
many dissimilar brand names of one drug.

*

Quality drugs are cheaper when purchased under their generic names rather than their brand names.

* Use of generic names is a valuable aid to memory as it is easier to remember only selected names than of
numerous brand names.

* Use of generic names will make the selection of essential drugs and formulations for a national

formulary easier.

Use of generic names will curtail the heavy promotion of brands and their high cost.

Use of generic names demystifies medicine for consumers and health personnel.

The box below gives a profile of drug shortagesin Satara district of Maharashtra, marked byinadequate drug
policies and irrational prescriptions.

We discuss some FAQs (Frequently Asked Questions) on generic medicines below.

Doestheterm”generic” medicinehaveadifferentmeaninginternationally,especiallyinthe
West?

Yes. Internationally, the term “generic” is used to describe so-called copies of innovator or originator
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products. They can be marketed under branded or unbranded versions when the patent period (or the period
of exclusive marketing rights) of the innovator product expires. A generic medicine thus is the therapeutic
equivalent of an originator pharmaceutical product whose patent has expired. It contains the same active
substance, is essentially similar to, and is therefore interchangeable with, the originator product. In the US,
the term "generic" is thus used for branded formulations of ecither (a) off-patent products and/or (b)
branded (patented) products where USFDA-approved Market Exclusivity Period has expired (usually 5 years
0rso).

In India, a medicine is called generic when the medicine is sold by its International Nonproprietary Name
(INN). It may or may not be under patentin India. Paracetamolis an INN and is a generic name in India while
Crocin is a brand name containing paracetamol. Paracetamol sells under many other brand names too in
India.

In this book, we try to distinguish and make clear the two different connotations of the word "generic"': we use "generic name
medicines” to mean medicines marketed in India under their generic (that is INN) names. Increasingly, the Indian media has
started referring to these as “generic generics”. Internationally, "'generic medicines/ drugs" or "generics" would mean drugs ont
of patent, which may be manufactured and marketed underits INN name or a brand name given by its generic manufacturer.

3.3 What is a Branded Generic?

Again the term "branded generic" has a differentmeaninginIndiaandin the West.

“Branded generic"is aterm coined by pharma companiesin India to create anew market segment for a class
of known drugs that benefit the pharma trade greatly by high margins. In India, the class of drugs called
"branded generics" are in effect the same as branded products (e.g. Crocin, etc.) but not promoted to the
medical profession, but sold through retail chemists. Thus Stanhist of Ranbaxy (containing cetrizine)is a
branded generic. Ranbaxy sells Stanhist to retailers for Rs. 3 with a printed MRP (maximum retail price) of
Rs. 26. Trade margins for retailers can be as high as 1000 percent and more. On the other hand, Alerid of
Cipla is a branded product since it is promoted to the medical profession. Trade margins for wholesale and
retail are of the order of 10 and 20 percent respectively for brand name drugs like Alerid and in which the
company spendsaloton promotion and marketing to the medical profession.

Alllarge Indian companies like Ranbaxy, Cipla, Zydus Cadila, Lupin, Alembic, etal, are involved in the sale
of branded generics. These drugs have given the pharmaceutical trade astronomical trade margins. But they
have done nothing to lessen the burden on the consumer.’

"Branded generics" existin the US, one of the biggest pharma markets, but the term is understood to denote
something slightly different. Marcia Angell (2004) inher book The Truth abont Drug Companieshas this to say:

... I'should mention a new hybrid called "branded generics." Their active ingredients are similar but
not identical to those of the brand-name drugs they mimic, so they supposedly do not infringe on
patents, but they are said to be similar enough that they don'thave to undergo clinical testing. Neither
big pharma nor traditional generic companies are happy about the competition from branded
generics, and both are mounting legal challenges. Branded generics are priced somewhere between
brand-name drugs and true generics, and their market share is growing rapidly. They are likely to
become very important in the biotech industry, where there are no traditional generics because it is
difficult to show theyare equivalent to the originals.
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3.4 Do Brand Names Create Confusion?

Yes, definitely - from the point of view of consumers and patients but not according to the
manufacturers. Drug companies claim brands aid in better recall. From the point of view of the
consumeritis difficult to distinguish between similar sounding names of many brands (see Tables 1 and 2
belowand Annexure4). Brand nameshelp companies with marketing power.

Since India till 2004 did not recognize product patents (for definition of product patents, etc., see Chapter
6),no onewas the “ownet” of amoleculein India. Howeverabrand is the "property" of the company such as
Crocin of GSK. Very few brands (trade names) are actually registered with the trademark registry in
Mumbai. Thus unregistered brands can be used by any one.

Asper Indianlaw, registered trade names (also called brands) are the exclusive property of the holder fora
particular "class of products" such as medicines, vehicles, pens etc. Such registered trade names can be
freelyused forother classes such as Crocin fora pen or Maruti for paracetamol.

"A prescription was written for Lona, abrand of the anti-epileptic drug, clonazepam, marketed by Triton
Healthcare Private Limited, Chennai. The "patient" was sold Lona, exactly as prescribed, butit contained

WE HAVE SENT A SPECIAL TEAM TO
CATCH ALL THE BUTTERFLIES IN THE WORLD.
WE ARE GOING TO COME OUT WITH A NEW VARIETY
UNDER DIFFERENT BRAND NAMES.

VERY GOOD. CONSUMERS SHOULD
HAVE MORE CHOICES!

TEqUINJA] ‘BIPUIS] ULALAUPY SEIIA :92INOG
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low sodium salt marketed by Dabur and meant for hypertensives!" (For more, see the original article in
Annexure 4, Right Brands, Wrong Medicines: Dietary Salt Dispensed in Place of Epilepsy Drug. See Tables' 1 and 2

below.g)

Table 1: Some Look-Alike Brand Name Medicines in India

Brand name Composition Manufacturer Use
AtoZ Multivitamins Aglowmed Vitamin supplementation
AZ-1 Azithromycin Kopran Antibiotic

AZ Albendazole Cure Quick Pharma Worm infestation

Celib Celecoxib Unichem Tab Ttd. Pain, inflammation.

Celin Vitamin C Glaxo Smith Kline Vitamin C deficiency
Eltocin Erythromycin IPCA Iab. Ltd. Antibiotic

Eltroxin Levothyroxine Glaxo Smith Kline Thyroid hormone
Fasigyn Tinidazole Pfizer Amoebiasis

Fasizym Enzymes Infar Pancreatic insufficiency
Glyred Gliclazide Novartis Diabetes mellitus

Glyrep Metformin Emcure Pharma Diabetes mellitus

Orfiz Oral rehydration salts Novartis Pharma Diarrhea and dehydration
Orfix Cefixime Orchid Bacterial infection
Pronim Nimesulide Unichem Ltd. Pain, inflammation
Pronil Fluoxetine PIL. Pharmacia India Ttd. Depression

Tobitil Tenoxicam Ranbaxy Pain, inflammation
Tibitol Ethambutol PCI Tuberculosis

Trip Nortryptiline Pfizer Depression

Triz Cetrizine Indoco remedies Allergic disorders

Vizole Levamisole M.M.Labs Worm infestation, Immunomodular
Vinzole Omeprazole Vintage Labs Acid-peptic disease

* Source: Drugs Today, April June 2005, CIMS April-July 2005, Rataboli etal JPGM op.cit’, MIMS India, Jane 2005.

A patient with arthritis may end with Vitamin C, a patient with depression may be dispensed an anti-allergic,
an obese diabetic given metformin may be given gliclazide instead, as a result of these confusing brand
names.

Sometimes the same manufacturer markets drugs which are different but under similar sounding (and
similarlookingat first glance ) brand names.

"These tables are courtesy Dr Anurag Bhargava and the source cited.
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Table 2: Same Company, Different Products, Similar Sounding Brand Names

Brand name Composition Manufacturer Use
PD- Mox Amoxicillin Parenteral Antibiotic
PD- Rox Roxithromycin Parenteral Antibiotic
Clomine Clomipramine PIL Obsessive compulsive disorder
Clozine Chlorpromazine PIL Schizophrenia
Zyrof Rofecoxib Zydus Anti inflammatory, now

withdrawn from the market

Zyrop Erythropoeitin Zydus Anemia of renal failure
Taxim Cefotaxime Alkem Antibiotic for serious infections
Taxim-O Cefixime Alkem Antibiotic

* Source: Drugs Today April-June 2005, CIMS April-July 2005, Rataboli etal JPGM op.cit., MIMS India, June 2005.

We respond to some other FAQs.

WhyisitfeltinIndiathat medicinesmarketed underbrand namesareofbetter quality than
thosemarketedunderonlygenericnames?

There is no justification for this. It is argued they are likely to be of better quality because companies that
have invested in building a brand would not compromise with quality. Howeveritis seen that some very well-
known drug companies and brands are frequently hauled up for violations of quality (see Chapter 4 for more
details). There is no therapeutic difference between a medicine selling under a generic name and an
equivalent drug selling under a brand name. The difference is in price, with generics selling normally much
cheaper than brand name drugs.

Should endusers and prescribers rely on the quality of medicines marketed under generic
names?

There is no reason why one should not rely/trust medicines marketed under generic names - especially if
they are made by companies with Schedule M/GMP certification. Schedule M certification is a must post-
July 2005 in India although there are still many companies, at the time of publication of this book, who are
yet to fulfill Schedule M requirements.

HowdolIcheckforqualityofmedicinesbeitgeneric-namedmedicinesorbrandedones?

You can go by the manufacturet's reputation, by word of mouth and "impressions" of reputed prescribers.
But these are all imprecise and unscientific. Looking at a packing of a drug will only give you some idea. It
does not mean a drug which is available in bulk packing, as contrasted to thosein strips or blister packing, is
necessarily of poor quality. Neither does it mean that a medicine which is very attractive packaged is
necessarily of good quality.

The best way to check for quality is through reputed quality control laboratories - reputed for integrity.
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Whatarethequalitystandardsandbenchmarks?

The pharmacopoeias of different countries specify recommended quality standards and methods of
analysis for selected pharmaceutical products, excipients, and dosage forms. In India it is the Indian
Pharmacopoeia (IP).

Thereare also quality assurance guidelines in the areas of production, testing, and distribution of medicines.
These include guidance on: good manufacturing practices; quality assurance for regulatory approval;
prequalification of medicines, laboratories, and supply agencies. Quality means safety and efficacy
throughoutthelife of the product.

A good quality drug can become "bad" if it is not stored properly at the user end. Sometimes a wrong
diagnosisis made and medicines are prescribed which then naturally would not work.

Is it possible that a drug independently certified for good quality by a reputed quality
laboratorywouldstillnotwork?

Yes, itis possible, but unlikely. Some drugs do not work on some cases, for example in some hypertensives,
for reasons not well-understood. Some human bodies just reject some drugs, again not well-understood. It
is also possible, the micro dosage of a drug has just not gotlodged in the overall tablet during manufacture.
Butstatistically the latter has verylow probability.

Isit possible for the same drug made by adifferent (but quality conscious) manufacturer to
showuppreviouslyunreportedadversedrugreactions?

Yes, it is possible, and again this is poorly understood. Some of it could be due to "idiosyncratic toxicity™:
toxicity problems that only show up undera combination of conditions. Because of the role of variationsin
human drug metabolizing enzymes there may only be subtle (or no) evidence of such problems during pre-
clinical safety studies. Such problems are also unlikely to show up in all but the largest clinical trials, butif the
side-effects are serious,itcan resultin product withdrawal.

The science of pharmacogenomics deals with the analysis of the effect of genomics, especially genetic
variation (polymorphisms), on drug response. This may help us understand such unexpected behaviour of
drugs better.

Isitpossibletozeroinonaparticularexcipientofadrugthatcausedtheadversedrugreaction,
sayarash?

In principle yes, butin practice itis a very costly process involving intelligent guess work and is like searching
foranecedleinahaystack.

What about thequality,safety and efficacy ofagenericnamed medicinemarketed underits
genericname(thatisINN)?

In India, itis the duty of the Drug Controller of India and the State Drug Authorities to assure and regulate
quality of all drugs in the market. Be it drugs marketed under generic names or their branded equivalents, all
have to follow the same quality specifications in the pharmacopeia cited on the label (usually Indian
Pharmacopoeia).
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Isthemarketperceptionofthequalityofagenericnamedrugakindoftradebarrier?

Scientifically, no, and it should not be. However, as medicines become entwined with political and
economic clout, it is being seen as a trade barrier. Companies with dominant brand name drugs would
insistthattheirdrugis superior to equivalentgeneric name drugsandarelikely to use media to plantstories
to mislead the public. Quality standards can become, and have become, trade barriers if you insist on
quality specifications that entail sudden large expenditure for a pharma company. This is the reason why
many medium- and small-scale companies are not able to comply with Schedule M specifications of the
Government of India and have closed down. Likewise, international harmonization of standards,
apparently done with good intentions, can often play a similar role. Also definition of "counterfeit
drugs"can be a self-serving exercise by those who want to control market shares. (See also "Counterfeit
Drugs: Terms of Discourse" in Chapter4.)

3.4 The Non-Use of Essential Drug Lists

Essential drug lists are not an end in themselves. They are but a means to ensure good health care.
Many State Governments in India have developed essential drug lists; indeed the Government of
India's Ministry of Health and Family Welfare has produced lists as recently as 2003 (NLEM,
available at <http://mohfw.nic.in/>) and earlierin 1996. But they are notimplemented. Atbest they
are left in limbo as is the case with the NLEM, this despite the National Health Policy (2002)
documenthaving the following paragraph:

4.11.1.1 This Policy emphasizes the need for basing treatment regimens, in both the public and
private domain, on a limited number of essential drugs of a generic nature. This is a prerequisite for
cost-effective public health care. In the public health system, this would be enforced by prohibiting
the use of proprietary drugs, except in special circumstances. The list of essential drugs would no
doubt have to be reviewed periodically. To encourage the use of only essential drugs in the private
sectot, the imposition of fiscal disincentives would be resorted to. The production and sale of
irrational combinations of drugs would be prohibited through the drug standards statute.

The reasons for non-use of essential drug lists, after formulating them, are many. But the main ones appear
tobe:

1) Governments do not take the next steps required, legal and political, to mandate procurement and use
of medicines for governmentand public sector procurementsystems as per essential druglists only.

2) Governmentsdonotbanandweed outall drugs notin the essential druglist, especially irrational and
unscientific ones. In fact, the market continues to provide incentives for production and sale of irrational

and non-essential drugs.

3) Vested interests in medical profession and the lobbies of traders and manufacturers oppose steps
suggested above.

4) Doctors continue to prescribe the latest (and costlier) drugs than adhering to the essential druglist.

5) Alackof pricing policy thatencourages only essential and rational drugs.
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Esswntial Drugs Song
(from Nicaragua)

Essental drugs, essential drugs,
few in number, great in worth,
effective, safe and needed

They are produced
because such drugs
are guaranteed effective

Essential drugs, essential drugs...

Their "clothes" aren't smart
just something plain
that's why they cost much less

Essential drugs, essential drugs...

2
foi

They work to treat,
prevent, and cure

any common illness
Essential drugs, essential drugs...

All drugs have risks

but with EDs

they're known and understood
Essential drugs, essential drugs...

At home and work
demand EDs
and always use them well

Les €-sen-cia-Jes ,los e -Sen - cia - les

\
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Where essential drug lists have been formulated, the lack of one or more of the following may lead to the
non-implementation of the concept: standard treatment guidelines, prescription audit, quality checks,
transparentand efficient procurement, supply and distribution systems, sufficient budgetary allocations and
overall proactive public-health care oriented management culture. Standard Treatment Guidelines, for
instance, have to be practised otherwise they remain on paper.

A Study of Drug Shortages in Satara District

Of the more than Rs. 9000/ - crores of drugs that are consumed every year in India, it is acknowledged that a substantial part of these
drugs are irrational combinations which are also wrongly nsed. In the Government sector, there is a great deal of shortage of drugs. A study
by Phadfke, et al. examined the supply and use of drugs in an average district in Mabarashtra with the specific objective of studying the
amount and the pattern of drug supply to the public and private sector in Satara district, and the shortages in the public sector. The study
illustrated the urgent need for implementing a national programme for essential drugs to avoid unnecessary expenditure due to irrational
prescribing. The conclusions of the study are probably applicable almost to all districts of India:

Based on socio-economic indicators of development [Centre for Monitoring Indian Economy (CMIE) index], drug
supply and OPD attendance in public health facilities, Satara district was chosen as an average district in Maharashtra.
Based on  socio-economic considerations, the talukas in Satara district were divided into developed, average and
drought-prone zones. Three Primary Health Centres (PHCs), one Rural Hospital (RH) from each zone (nine out of 69
PHCs and three out of 10 RHs), one Cottage Hospital (out of two) and the District Civil Hospital were selected to
study the amount of each drug indented and supplied to the Government health facilities, shortages, if any, and the
dynamics of supply, utilisation and shortages. The total number of drugs and their formulations supplied, were
recorded in physical terms as well as their prices to arrive at the drug-expenditure. All these data were re-arranged as per
the categories of the WHO essential drugs list.

To study the regularity of availability of drugs, the date of supply and the date of nil stock were recorded for each drug.
Depending upon the availability in days, of different drugs, they were grouped into six categories (i) Always Available,
(ii) Regulatly Available, (ii) Irregular, (iv) Very Irregular, (v) Effectively Not Available, (vi) Never Available.

An estimate of the total sale of drugs in the private sector was made on the basis of informal yet very reliable sources
of information.

The overall conclusions of this study were:

1) The drug-supply to the public sector in Satara District was a mere Rs. 5.6 million, as compared to the most
minimum, reliable estimate of a drug sale of Rs. 212.8 million in the private sector during 1991-92. The drug
supply especially to PHC and RHs suffers from chronic gross shortages and haphazardousness.

2) The overall quality of prescriptions of doctors both in public and private sector is low. There is very high
proportion of use of unnecessary, irrational, hazardous drugs and unnecessary injections especially in the private
sector. Public sector prescriptions are more rational than private sector prescriptions. Proportion of rational
prescriptions increases with educational qualifications.

3)  Thereis very little of proper Continuing Medical Education (CME) of doctors. This along with the influence of
the Medical Representatives, increasing prices drugs and competition amongst doctors, influence the
prescriptions of doctors in the private sector, whereas in the public sector, the chronic shortage of drugs affects
prescriptions, apart fromlack of proper CME.

4)  Knowledge of PHC-nurses about the drugs they use is satisfactory as regards indications and dosage but quite
unsatisfactory as regards precautions and side-effects.

5) Due to irrational prescribing, 69 per cent and 55 per cent of the money spent on prescriptions in the private and
public sector respectively, is a waste, with an average of 63 per cent. Projected to the Satara district level, this
wastage amounts to Rs.17.7 crores out of the total drug supply of Rs.22 crores.

6) Patients visiting government clinics in Satara district have to buy 15 per cent of the drugs prescribed to them,
instead of gettingall drugs free.
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7) If all the patients coming to the six PHC under study, were to be adequately and rationally treated, there would be a
drug-shortfall of Rs. 30525.92 per PHC. This shortfall can be met by a mere 8.42 per cent increase in the annual
recurring expenditure of Rs. 0.363 million per PHC.

8) If all the patients in Satara district were to be adequately and rationally treated and if all children and women were to
be fully covered in the Mother and Child Health Programme in 1991-92, the drug-expenditure would have been Rs.
20.61 crores, compared to the total drug expenditure of Rs. 21.84 crores in Satara district. It is thus, not lack of
resources, butits irrational, wasteful use, which is responsible for the unmet drug needs of the Satara district.

The overall drug situation in Satara districtis that of 'Poverty Amidst Plenty' - poor drug supply to the public sectot, poor
quality of prescriptions, a lot of wastage of the (otherwise) adequate drug expenditure incurred by the people in Satara
district.

4. Implementation of Essential Drugs Idea in Two States of India

Atleast two state governments are known to have taken the initiative and implemented the essential drugs
. . . . 11
conceptin India: they are Delhi and Tamil Nadu.

4.1 Tamil Nadu Initiative in Essential Drugs "

A major Government initiative was to set up the Tamil Nadu Medical Services Corporation (TNMSC),
a Government company, to provide necessary services to Government hospitals. One of the main
objectives of the Corporation is to organise an efficient, centralised drug procurement and
distribution system. The Corporation has a Board of Directors, with the State's Secretary for Health as
an ex-officio Chairman, and a full-time Managing Director.

PromotingtheEssentialDrugsConcept

Under the previous system, hospitals putin requisitions for drugs and then tenders were invited. It was
soon evident that the total of 960 drugs procured in this way could be substantially reduced. Many of
the drugs were wanted in very small quantities, and central purchasing for such small quantities was
uneconomical. Other drugs on the list were deemed non-essential. The Corporation decided to
introduce the essential drugs conceptand an essential drugslistbased on WHO's Model List.

TNMSC's first task was to finalise the list of essential drugs it would procure. A committee of leading
professors of medicine and therapeutics (includinga WHO representative) was constituted to do this.
The Committee held several meetings with drug managers and specialists, and after detailed
discussions a final list of 240 generic drugs was agreed. An analysis of these drugs indicated that only
about 100 drugs made up 90% of the total value of all 240 drugs. While recognising the scope for
further reduction in the list, it was decided not to introduce more cuts in its first year. As services in
primary health centres and sub-centre are limited, the Committee decided to standardise the drugs that
can be supplied to them. The centres can only requisition drugs outside this list in special
circumstances.

The reduction in the existing drugs list meant that the Corporation could procure the drugs it needed with
approximately 90 per centof its drugbudget. This left other drugs to be purchased locally by the hospitals
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out of the remaining 10 per cent, which TNMSC divided among them. These funds cannot be used to
purchase drugs which are on the Corporation's list. After further discussions, the list of drugs which canbe
procured locally was finalised and circulated to all hospitals. To minimise costs, the possibility of calling for
tenders for such drugs was considered. But this would have reduced flexibility, been time consuming and in
emergencies hospitals might nothave received drugs quickly enough.

In a centralised purchase and distribution system, such as that created in Tamil Nadu, some degree of
flexibility for local purchase by medical institutions is essential to meet the needs of all. The system of
distributing 10 per cent of the annual budget to hospitals has helped the Corporation counter any criticism
thatthe drugslistisinadequate.

ImprovingDistribution

The main objective of Tamil Nadu's drug management policy is to ensutre regular supply and prevent
stockouts. Previously when drug companies received an order they sent supplies to the medical institution
concerned. One or two companies tended to receive huge orders which they could not meet. Another
problem was the considerable delay in paying companies, so that they stopped supplying. It was decided to
create a chain of 'godowns', warechouses which stock all drugs. A warchouse for storage and distribution of
drugs has been established in each of the State's 23 districts. Drug manufacturers are required to supply the
drugs to the warehouse. A distribution schedule has been given to the hospitals, which can take drugs from
the store according to that schedule. The drug godowns carry three months' stock, with hospitals permitted
to draw a month's supply at a time. The safety stock limit is about one month's requirement, although this
depends on the turnover of the particular drugand thelead time for obtaining supplies.

Increased Availability

The Government of Tamil Nadu's innovations in drug procurement and management have improved drug
availability in nearly 2000 Government medical institutions throughout the State. There is better budgetary
control on drug consumption and medical institutions have become more cost conscious. There has been a
significant improvement in the quality and appearance of supplies in the Government sector. The planned
computerisation of the entire operation should enable even better inventory management, cost control and
improved availability of drugsinhospitals.

For a price comparison see Table 8: A Comparison of Tender Rates and Retail Market Rates in Chapter 7 on

Pricing of Drugs asalso the TNMSC website’ where drug prices of successful tenderitems are available in
the publicdomain thisinitself isaninnovative and desirable objective.

4.2 Essential Drugs Policy in Delhi State"

The cornerstone of the new Drug Policy of Delhi State (1994) is the List of Essential Drugs. The first step
taken therefore was to prepare such a list. A Committee for Selection of this List was constituted. This
contained clinicians, pharmacologists, microbiologists of the concerned hospitals, other leading experts
from outside the Delhi State Hospitals and the Drugs Controller of India, the Drugs Controller and the
Director of Health Services of Delhi State. After considerable discussions and after taking into account all
points of view this List was prepared and widely circulated.
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The list was printed on September 2, 1994 and contains a list of drugs for Out-Patients and a list for In-
Patients. The medicines available for the Out-Patients - 177 in number - would be available also for the In-
Patients. The total number of drugs for the In-Patients came to 275 drugs. In addition there are fourteen
vaccines out of which only seven are available for the Out-Patients. There are twelve solutions for correcting
water and electrolyte balance.

Several countries and hospitals have lists of essential drugs butin onlya few countries are these lists enforced
to introduce changes in drug policy such as was done in Iran and Bangladesh. It was essential therefore to
take steps to use thelistof essential drugs developed at Delhi. Immediately after the list was distributed to all
hospitals they were asked not to procure any drugs outside the list except for 10 per cent of the budget spent
on drugs which was decided earlier. Any infringement of this order issued by the Minister of Health and
Family Welfare in June 1995 would be looked into carefully. This change from obtaining drugs without any
common list to obtaining those only on the list was carried out even before the new procurement system had
been introduced. Itwas so done to convince the prescribers that once a common list had been prepared by
themitwasimportantnotto prescribe any more drugs outside thislistas that would beirrational.

A further List of Drugs to be used at the Primary Health Centre and Dispensary level has also been
prepared. This contains seventy-five drugs. Only these seventy-five are being supplied to these primary
health centres and dispensaries and they necessarily have to use only these drugs. Standard Treatment
Schedulesare being prepared for use at this level and deals only with these limited drugs ...

The selection of the Essential List of Drugs is a dynamic process and already, before the second
procurement cycle begins meetings have been held to modify the firstlistas necessary. Some drugs from the
first list have been dropped because the committee feels there is no need for these. Others were dropped
because these were notavailable in the market.

The only one change made during the implementation of this programme from what was stated in the Drug
Policy Statement was that for one highly specialised hospital in the Delhi State, the quantum of drugs to be
purchased outside the list was raised from 10 per cent to 20 per cent in view of their need, in limited
quantities, for special drugs for highly sophisticated procedures. Experience in limiting prescribing to the
drugs on thelistis mostsatisfactory - drugs notin thelistare not obtained and notavailable at the hospitals.

(For an update on both the above case studies, written around 1996, see reference 5 below and endnote 12.)
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Annexurel

Criteria for Withdrawal of Irrational and Hazardous Drugs:
the Bangladesh Example

Bangladesh used the following 16 criteria to rationalise its drugs in its country in 1982. The criteria resulted
in Bangladesh having 150 drugs for tertiary care, 45 drugs for primary health care and 12 drugs for village
health care workers. The policy included preparation of a national drugs formulary, price control. These
with other measures, most important of which was strong support from the government, have actually
resulted in the reduction of drug prices over the last decade. (For a detailed analysis of the policy and
subsequentdevelopments, see Chowdhury, Zafarullah. The Politics of  Essential Drugs, op.cit.)

1. The combination of an antibiotic with another antibiotic, or antibiotics with corticosteroid, or
otheractive substances will be prohibited.

The manufacture in liquid form of antibiotics harmful to children (e.g. tetracycline) will not be
allowed.

2. The combination of analgesics in any formis notallowed as there is no therapeutic advantage and it
onlyincreases toxicity, especially in the case of kidney damage. The combination of analgesics with
iron, vitamins or alcoholis notallowed.
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The use of codeine in any combination formis notallowed as it causes addiction.

In general, no combination drugs will be used unless there is absolutely no alternative single drug
available for treatment or if no alternative single drugis cost-effective for the purpose.

Certain exceptions will be made in the cases of eye, skin, respiratory and haemorrhoidal preparations,
co-trimoxazole, oral rehydration salts, antimalarials, iron-folic (acid), etc., as well as certain vitamin
preparations, allowing combinations of more than one active ingredientin one product.

Vitamins should be prepared as single ingredient products with the exception of
B complex. Members of vitamin B complex, with the exception of B12, may be combined into one
product. B12 should always be produced as a single-ingredientinjectable product. Other members of
B complex may also be produced as a single-ingredient product (e.g. B1, B2, B, etc). The combining
of Vitamins with any other ingredient such as minerals, glycerophosphate, etc. will not be allowed.
Vitamins may be produced in tablet, capsule and injectable form only.

No liquid forms will be permitted because of wastage of financial resources and the tremendous
misuse involved. However, the manufacture of paediatric liquid multivitamins (with no B12, E, K
and/or minerals) will be allowed in bottles of 15 ml size with droppers. The manufacture of
paediatric liquid preparations of single ingredient vitamins will also be allowed in bottles of upto 15
mlwith droppers.

No cough mixtures, throat lozenges, gripe water, alkalis, etc. should be manufactured or imported as
these are of little or no therapeutic value and amount to great wastage of our meagre resources.

The sale of tonics, enzyme mixtures/preparations and so-called restorative products flourish on
consumer ignorance. Most are habit-forming and, with the exception of pancreatin and lactase, these
are of no therapeutic value. Henceforth, local manufacture or importation of such products will be
discontinued. However, pancreatin and lactase may be manufactured and/or imported as single-
ingredient products.

Some drugs are being manufactured with only a slight difference in composition from another
product but having similar action. This confuses both patients and doctors. This will not be allowed.

Products of doubtful, little or no therapeutic value, and ... sometimes harmful and subject to
misuse, will be banned.

All prescription chemicals and galenical preparations not included in the latest edition of the British
Pharmacopoeia or the British Pharmaceutical Codex will be prohibited.

Certain drugs, in spite of known serious side-effects and the possibility of misuse, may be producedin
limited quantity for restricted use if the risk:benefit ratio is favourable. These will be prescribed by
specialists only.

The importing of a drug which is the same as one produced in the country, or a close substitute for it,
may not be imported, as a measure of protection for the local industry. However, if local production
is far short of need, this condition may be relaxed in some cases.

A basic pharmaceutical raw material which is locally manufactured will be given protection by
disallowingit orits substitute to be imported if sufficient quantityis available in the country.

The role of multinationals in providing medicine for this country is acknowledged with appreciation.
In view of the calibre of machinery and technical know-how which lies in their hands
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for producing important and innovative drugs for the country, the task of producing antacids and
vitamins will be solely with the national companies, leaving the multinationals free to concentrate
their efforts and resources on those items not so easily produced by smaller national companies.
Multinationals will, however, be allowed to produce injectable vitamins as single-ingredient
products.

15. No foreign brands may be manufactured under license in any factory in Bangladesh if the same or
similar products are available/manufactured in Bangladesh, as this leads to unnecessarily high
prices and payment of royalties. In the light of this policy, all existing licensing agreements should
be reviewed.

16. No multinational company without their own factory in Bangladesh will be allowed to market their
products after manufacturing theminanother factoryin Bangladesh onatoll basis.

Annexure2

Access to Medicines: How India Stands Globally?

Despite the progress made in the last decades, the likelihood of a person having access to essential
medicines is still affected greatly by that person's income level. The World Medicines Sitnation 2004 found that
people in poorer countries were much less likely to have access to these medicines. According to WHO, in
1999, roughly 80 percent of the global population without access to essential medicines was living in low-
income countries. Thisisadisproportionate share of the global burden, given their estimates thatlow-income
countries account for approximately 60 percent of the world's population. In contrast, only 0.3 percent of
those lackingaccess to essential medicines lived in high-income countries, which account collectively for about
15 percent of the wotld's population. In a global context, that 15 percent of the world's population consumes
91 percent of the medicines produced. Of people living in low-income countries, nearly 40 percent did not
have access to essential medicines in 1999 (WHO, 2004a).

Geographically, the lack of access to essential medicines is especially severe and concentrated in Africa and
India (Figure 1). In fact, 38 percent of the people without access to essential medicines live in India. Another
15 percent of the people without access live in African countries. Together, India and Africa account for 53
percent of the world's population without access to essential medicines. Although the disease burden and
mortality from preventable or curable illness is highest in African countries, pervasive poverty means that the
continent's share of the global pharmaceutical marketis only slightly more than 1 percent. India's and Africa's
inordinate share of the global population without access is not entirely a function of population. India
accounts for only 17 percent of the world's population. Similarly, Africa has roughly 10 percent of the world's
population. This translates to very high absolute numbers of people withoutaccess in these two regions. Sixty-
five percent of Indians and 47 percent of Africans lack access to essential medicines (Figure 2), while the

equivalent proportionis 14 and 22 percentin Europe and the Americas, respectively ...
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Extracted from: UN Millennium Project. 2005. Prescription for Healthy Development: Increasing Access to Medicines. Report of
the Task Force on HIV/AIDS, Malaria, TB, and Access to Essential Medicines, Working Group on Access to Essential
Medicines. Sterling, Va.: Earthscan. pp 27-28. Quoted from World Medicines Situation 2004, WHO.
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Annexure3

Country Specific Approaches to Updating Essential Drugs and
Formulary Lists "

Bhutan

A participatory approach was used to update the national essential drugslist NEDL). A form was developed,
and health workers at all levels were invited to propose additions and deletions to the national list.
Suggestions were also requested for the level of use for each drug. The proposals were compiled by the
essential drugs program coordinator for the National Selection Committee, which made the final decision.
The current NEDL consists of 312 drugs and indicates theirlevel of use.

EasternCaribbeanDrugService(ECDS)

The ECDS is a group purchasing service for seven small Caribbean countries. Procurement is limited
primarily to the ECDS Regional Core Formulary. Drugs are selected by the ECDS Technical Advisory
Subcommittee (TAC), which consists of one member appointed by each participating country (generally the
chief medical officer ora comparable ministry appointee) and the central stores managers from each country.
The ECDS managing director and assistant managing director are nonvoting members of the TAC. The
formulary list is subject to continual review. Changes are based on the evaluation and approval of written
requests.

UnitedStatesPublicHealthService(USPHS)

Most drugs for the Oklahoma area of the USPHS are procured centrally, based on a formulary list. Each
hospitalin the area has a pharmacy and therapeutics committee that reviews drug needs and drug utilization
for the hospital and its health centers. The formulary list is revised each year. Hospitals submit suggested
additions and deletions to the area pharmacist, who compiles the suggestions. In a representative fashion, the
chairpersons from each hospital pharmacy and therapeutics committee then meet at area headquarters to
review and decide on the proposed revisions.

Zimbabwe

The first essential drugs list for Zimbabwe (EDLIZ) was produced in 1985. The list contained 581
formulations, 224 of which were allowed at the clinic level. As of 1994, the list had been revised three times
and included 409 drugs and vaccines in 592 formulations. The number of formulations available at the clinic
level had been decreased to 83, with an additional 259 for district hospitals (with some specialists), and
another 154 for specialists' use only. Twenty-four drugs are featured in a supplementary list and can be
imported without prior permission from the Ministry of Health for rarelife-threatening conditions.

Revisions are carried out by the National Drug and Therapeutics Policy Advisory Committee (NDTPAC),
which meets regularly. Its members include a professor from the Department of Pharmacy, University of
Zimbabwe (UZ); a general practitioner; the clinical pharmacists, Department of Pharmacy, UZ; a professor
from the national teaching hospital; the professor of clinical pharmacology, UZ; and the president of the
national pharmacy association (private sector). The secretariat for the NDTPAC includes the director of
pharmacy services, Ministry of Health and Child Welfare; the registrar, Drugs Control Council; the
controller, Government Medical Stores; and the project coordinator, Zimbabwe Essential Drugs
Programme.
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The revision process is continual and takes about two years. It actually restarts as soon as a new listis issued.
In this way, the merits of all new developments can be discussed and evaluated as soon as they arise. The
committee has called on a panel of forty specialists for their views and contributions, and another eighty
persons have been asked for comments and opinions. All medical disciplines, as well as pharmacists, buyers,
and health economists, are represented, to arrive at the most economical choice with the widest possible
coverage for medical conditions prevalentin Zimbabwe.

Annexure4

Right Brands; Wrong Medicines Dietary Salt Dispensed in Place of
Epilepsy Drug”

Too many medicines in India are being sold under similar, if notexactly identical, brand names. Are patients
atrisk of consuming drugs notintended for them? As an experiment, a prescription was written for Lona, a
brand of antiepilepsy drug clonazepam marketed by Triton Healthcare Private Limited, Chennai. The
"patient" was sold Lona, exactly as prescribed, but it contained low sodium salt marketed by Dabur and
meant for hypertensives!

There are hundreds of other examples: A to Z contains multivitamins, A-Z has cetrizine while AZ brandis
used by at least three different manufacturers for entirely different medicines: azithromycin, albendazole
and cetrizine. Imagine the plight of a female pregnant patient who has been prescribed azithromycin for a
serious infection being fed on vitamins or cetrizine or still worse albendazole that is prohibited for use
during pregnancy.

Even when brand names are notidentical, many are deceptively similar. Examples: Sivoxol is a combination
of salbutamol, theophylline and ambroxol while Sivozol contains ofloxacin and tinidazole; Tocan contains
clindamycin while Tocon is a brand of ketoconazole. A quick glance at the brands of just 300 manufacturers
shows that there are more than 20 similar brand names all starting with just one alphabet A such as
Adiflox/Adilox, Adlin/Adliv, Alzol/ Alzo, etc.

Why does this happen in India? There are many reasons. Firstly, when there are over 17,000 pharmaceutical
producers churning out more than 40,000 brands of just 450 or so basic molecules, there is bound to be
shortage of unique, distinct brand names. Secondly, producers are keen to use short, easily remembered
brand names that give some indication of the ingredient. Alzol was so named because "Al" and "zol" can be
identified with albendazole while Alzot is supposed to remind the prescriber of alprazolam
Commercial companies are apparently not concerned with the havoc on healthcare caused by such branding.

Under the laws of the land, unlike western countries, drug regulators in India do not have a role in the
determination, use and registration of brand names. Drugs Controller General, India (DCGI) is charged
with the task of approving new medicines under their generic chemical) names while state level Food and
Drug Administrations issue manufacturing licences. None of them is supposed to keep an updated record
of brand names used by various companies. In any event, in a federal setup a central authority is needed to
monitor the registration of trade names since one state level authority cannothave jurisdiction over another
state.

There is no central or state law specific to the use or registration of brand names of medicines. Like other
consumer items (telephones, cars, airconditioners), brand names of medicines can be registered with the
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Trade Mark Registry. The over-burdened Registrar takes years to approve or reject a trade name application.
Its data bankis not updated for months and years. The bigger problem is thatitis not compulsory to register
trade names of anyitemin Indiabeitapenorapill. In effectit means thatif brand name AZ is notregistered
with the Trade Mark Registry, any number of manufacturers can use it for any number of products.
Manufacturers voluntarily register trade names of their products so that others are prevented from using the
goodwilland benefit from brandloyalty.

Even when a brand name is registered, it is applicable to one particular class of items. The result: the trade
name Lona, even if registered by one company for low sodium salt can be used by another manufacturer for
clonazepam since these twoitems fallunder different class of products.
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Chapter 3
Rationality of Drugs

This is in reference to your appeal, to express our views free to your editorial "Times for
introspection'

1. Mr. A, is son of a wealthy father, graduate in law, but couldn't succeed in legal practice,
changed his profession to become a commission agent for certain consumer products but didn't find
it profitable after few years, married a doctor (main qualification of starting a nursing home),
underwent 2 months correspondence course in homeopathy. Now people call him Dr. A, and being
highly connected to upper class, got immediate recognition as a 'good doctot' to the extent that he
was honored by aninternationally renowned voluntary organization along with some post-graduates
inmedicine and surgery.

2. Mzr. B, couldn't clear SSC, started supplying medicines to doctors, nursing homes, offering
door to door service for a wholesaler, learnt something about symptoms of some diseases and the
medicines for their treatment. Seven years after, I find him as a successful doctor, in a remote suburb
of asprawling metropolis.

3. Dr. C, MBBS with a post-graduate diploma in a sub-speciality, practising as a general
practitioner, gives two i.m. injections to every patient, per visit; one of the injections is invariably
dexamethasone, irrespective of diagnosis. He completes writing prescription even before examining
the case.

What is the lesson we learn form these representative cases? In our present day medical practice,
there is no place for Rationality if this mad crowd, be it a layman, a professional or a politician, is
running after material gain, money or power - this may be the answer to your question, why BODHI,
ajournal dedicated to rational therapy, is not making any progress in a profession where the motive is
to make a fortune which is called commercialisation of a service. BODHI is making an attempt to
de-commercialise it by disseminating information on rational therapy.

Doctors have forgotten that the practice of medicine is a service, an obligation which he/she has
voluntarily accepted and itis no way to make big money, instead it gives him /her a self-satisfaction of
beingagood Samaritan. Doctors are on the run, away from the goal, envisaged by BODHI.

In a fight between weaker and stronger, the latter wins, unless the weaker has something up his/her
sleeve. Your fight against malpractices of pharma companies, especially MNCs, is something like it.
A strong support for Rational drug use, by the medical community would be your main weapon
against the stronger opponent but the situation is exactly opposite. Doctors feel popularity and
profits are in direct proportion to the number of drugs he/she is prescribing and the number of
companies heis patronizing. BODHI's fightagainst these is not welcomed by these doctors!
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1. What is Rational Therapy?

Rational drug therapy means the use of drugs, which are efficient, safe, low-cost and easy to administer. It
requires that health practitioners have adequate medical knowledge and appropriate skill for correct
diagnosis and treatment. They would also be required to have time and concern for their patients.

Rational drug therapy thus is only part of thelargerissue of rational treatment - which in turn is a subset of
the larger issue of rational health services. Rational health care implies rational diagnosis and treatment.
Rational diagnosis means ordering the appropriate amount of procedures, laboratory test, x-ray, etc., not
more, not less. Rational treatment also assumes rational behaviour by the patient after a medicine is
prescribed, provided he/she can affordit.)

1.1 Rational means also Appropriate

The Oxford English Dictionary defines "rational" as that which is based on reason, which is sensible, sane or
moderate. Rational Drug Therapy may be used interchangeably with the concept of appropriate therapy,
which may be described as ordering the appropriate right medicine for the right/appropriate indication, for
the appropriate/right patient at the right time and in the right dose, route and duration, with due
consideration of costs.

1.2 An Appropriate Indication for the Use of Drugs should Exist

e An 1-year old with low body weight for age is seen in the OPD, because the parents noticed a pot belly.
This is clearly due to undernutrition. The family is poor but the child has not been weaned and given
solid foods. Should the child receive advice on feeding oran alcohol-based 'tonic'?

e A chronic smoker comes with cough off and on, especially in the morning. There is no shortness of
breath. The clinical examination is normal. Should he receive a cough suppressant, an antibiotic or
advice and support for stopping smoking?

o A child comes with viral upper respiratory infection (a rather long and impressive name for a common
cold!) with a fever, running nose and a mild cough. Should he receive antibiotic like amoxicillin which
would be useful only inbacterialinfections,a syrup which hasa combination of cough suppressantand
cough expectorant (such preparations which are neither fish nor fowl but both abound in the market),
or advice that the illness is a mild, self-limiting one, where paracetamol can be used if the fever is
significant?

o A2-yearold child comes with diarrhoea with passage of 5-6 loose stools without significant abdominal
pain, or any blood. This is again likely to be only viral diarrhoea, which like viral upper respiratory
infection is self-limiting. Should he receive oral rehydration solution (even home-made ORS which is
rice-based would be appropriate), or a combination of ciprofloxacin (a drug to be avoided in children
under 14 years of age) and metronidazole (whichis effective onlyin amoebiasis, giardiasis)?

e A computer professional has low-backache because of long hours of sitting at the desk in a faulty
posture on a faulty chair. Should he receive long term pain-killers or advice on posture, exercises and a
proper chairwhich supports the lower back?
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o A 24-year old married woman complains of mild nausea in the morning. On enquiry, her periods are
overdue by 15 days. Should she receive drugs for nausea or an evaluation for pregnancy?

In each of the above examples, which are very common in our experience, the use of drugs like tonics in
under nutrition, cough suppressants in a chronic smoker without advice on smoking cessation, a drug for
bacteria like amoxicillin in a viral infection, and use of irrational medications like combinations of
antibiotics (ciprofloxacin and metronidazole) or combinations of cough suppressants and cough
expectorants, are not indicated at all. The use of such drugs is inappropriate, leading to sub-optimal care, a
waste of resources, and endangering the health of the patients. The use of drugs like ORS, and simple
antipyretics like paracetamol would however be termed appropriate or rational.

Not only do many conditions require no drugs or very few drugs, but non-drug treatment is an important
complementary treatment to treatment with drugs for many common diseases, e.g., weight reduction,
smoking cessation, going low on fats in diet, is an important part of the management of diabetes,
hypertension, and angina. Similarly eating high fibre diet, drinkinglots of fluids, and exercisingis important
in treating constipation. In many conditions, some form of surgical intervention is indicated from bleeding
piles, to gall-stones which are causing symptoms and complications, to cataracts. In all these conditions, drug
therapy has no oraverylimited place asa primary treatment.

1.3 Appropriate Medicine should be Used: Is it the Right Drug for the Right Patient?

The drug to be used should be efficacious, safe, and cost-effective, and suitable for use in a patient. Which are
these drugs that we can rely on? Fortunately, there is broad international and even national consensus on a
limited number of essential drugs, which are efficacious, safe and cost-effective. These are the drugs
contained in the list of Essential Medicines (this issue has been dealt with in Chapter 2). Itis from these lists
of essential medicines that we can choose the right drugs for our patients. When we choose drugs from these
lists, we are automatically choosing drugs with demonstrated efficacy, safety and cost-effectiveness and
practising evidence-based drug therapy.

The list of essential medicines covers the right drugs of choice for treatment of priority disease conditions:
be it anemia, asthma, or diabetes, hypertension or epilepsy. How these drugs are to be used is described in
textbooks of medicine and pharmacology. Also an increasing number of professional and public health-
related organisations bring out Standard Treatment Guidelines for treatment of particular disease
conditions. Guidelines from WHO exist for the treatment of TB, leprosy, and other communicable and non-
communicable diseases. In India, state level and national level guidelines for treatment of common disease
conditions have been compiled, and need to be disseminated and used widely to realize their potential for
providing rational, safe and cost-effective care.

Apart from making the correct diagnosis and choosing the right drug from the List of Essential Medicines
and Standard Treatment Guidelines, the suitability of the drug for the individual patient has to be assessed
before starting the treatment. The drug should not only be right, but be right for our patient. There are a
number of factors which need to be taken into account by the prescriber. In fact, all patients can draw the
attention of their doctors to these factors while they receive their prescriptions.

There are three things which are absolutely essential to bring to the attention of doctors. The first is any
history of a possible reaction to drugs in the past. The second is the possibility of pregnancy in all women of
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child-bearing age. Before accepting a prescription for any illness, women should keep this in mind. It is
better to rule out pregnancy if monthly periods have been delayed, rather than take a drug unknowingly
which can affect the development of a child permanently. The third is any other illness that the patient has
and the treatment thathe/sheis taking for the same.

Age is an important consideration. Some drugs like tetracyclines are not safe in children. In the elderly, the
rate of breakdown of drugsislower so that doses have to be lower and one has to be on the look out for side
effects which are more frequentin this group. Pregnancy and lactation affect the choice of drugs in a major
way, and women who are pregnant need to exercise particular caution about taking drugs. The individual
patient may have allergy to certain commonly used drugs like penicillins and sulfonamides, which have to be
therefore avoided. Coexisting illnesses often dictate the choice of drugs, e.g., a patient with hypertension
and asthmashould notbe given a beta-blockerlike propranololwhich can worsen the asthma, and which can
otherwise be used in other patients with hypertension. Patients with diseases of liver and kidney need to be
particularly cautious while using drugs, because most drugs need to be modified in doses when these
diseases exist,and also becauseasignificant number of drugs can potentially cause side-effects on theliver
and kidney and worsen their condition. Even the occupation of the patient has to be taken into account. A
drug given for sneezing due to nasal allergy which can cause some drowsiness, would be completely
unacceptableinanairline pilot or the driver of a superfasttrain.

We have discussed in the above paragraphs the selection of drugs from the List of Essential Medicines.
Whatabout the drugs which are available in the market and fall outside this list? Somze of the drugs which are
outside this list are of complementary drugs which are to be used in selected patients, under specific
situations, in a specific healthcare setup, e.g., certain antibiotics for use in antibiotic resistant infections, or
anti-cancer drugs to be used in a hospital setup for use in certain cancers. But a larger number of drugs which
are outside the List of Essential Medicines are simply more expensive alternatives for essential drugs., e.g.,
ramipril works on the same principle and to the same extent as enalapril which is an essential medicine for
useinhypertensionand heart failure, but costs five times more to the patient. In facta hzgenumber of drugs,
which do not figure in the List of Essential Medicines are in fact of dubious efficacy, rationale and safety,
but are money-spinners for their companies, e.g., most preparations for iron deficiency anemia in this
country donotconform to the criteriamentionedin the List of Essential Medicines.

1.4 Drugs have to be Administered in an Appropriate Dose at an Appropriate Interval,
through an Appropriate Route for an Appropriate Duration

Sample the following:

e A patient with pneumonia admitted in a private hospital does not improve after 3 days of therapy
witha "higher antibiotic." HeisreceivingInj. Cefotaxime 1gonceaday.

e Awoman with high fever, flank pain and discomfort while passing urine, was diagnosed as havingan
upper urinary tractinfection. She was given an antibioticin the correct dose and dosinginterval but
for 5 days. Improvinginitially, she developed recurrence of the same problem two weeks later.

e A patientin avillage in Chhattisgarh has had recurrent episodes of malaria over the past 3 months.
During each such episode, the patient was administered Inj. Chloroquine 2 ml by an intramuscular
injection daily for 3 days.
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e A patient suffering from persistent asthma of moderate severity has been on long-term oral
medication with salbutamoland oral prednisolone.

Apart from selection of the appropriate drugs it is critical to ensure that the drugs are used in the proper
dose, interval, and duration through an appropriate route. This is one area where there is total anarchy in
India of which the above is a small sample. The patient with pneumonia received an improper dose. The
antibiotic given as 1 dose/day of a drug should have been administered 3 times in a day. The woman with the
upper urinary tractinfection was given the wrong duration of therapy. She needed to be treated for 14 days to
eradicate the infection, yet was treated only for 5 days, which was the reason for the recurrence of the
infection. The villager with malaria received the right drug through the wrong route. Chloroquine should
have been administered through the oral route and in an appropriate dose of 10 tablets for 3 days. The choice
of injections was particularly inappropriate as chloroquine is one drug which is very well absorbed when
taken by mouth, and giving the drugbyinjectionled to gross under-dosingas shown below.

Use of Injections of Chloroquine in Uncomplicated Malaria: An Example of Massive Under-Dosing

An adult patient with malaria needs to be a given a total of 1500 mg of chloroquine over 3 days.

One tablet of chloroquine phosphate contains 150 mg of chloroquine. Therefore the appropriate dose in terms of
tablets is 10 tablets which is given in the schedule of 4-4-2, in the national antimalaria program (4 tablets on day 1, 4 on
day 2, 2 tablets on day 3).

1 ml of chloroquine injection on the other hand contains only 40 mg of chloroquine, which is nearly a quarter of the
content of a tablet. Therefore a patient who received 2 ml injection daily for 3 days, received a total of 40x2x3, i.c., 240
mg of choloroquine, which is less than a total 2 tablets of chloroquine and only 1/6 of the dose required for malaria.

Lastly the patient with persistent asthma received an incorrect dosage form of the medication. The
treatment of asthma requires not only treatment for relief of spasm with drugs like salbutamol, but also
drugs like steroids to prevent spasm from occurring by decreasing the allergy in the airways. However, the
long-term use of oral steroids is marked by high risks of side-effects like decreased immunity, diabetes,
hypertension and bone disease, and is therefore inappropriate. The beneficial effects of steroids in
prevention of attacks of asthma can be gained from taking steroids through inhalation route (through
inhalers), which involves taking only a small fraction of the dose taken orally. Steroids taken through inhalers
have made their long term use a very safe option, and have revolutionized the treatment of asthma. Even
salbutamol should be administered preferably through the inhalation route, as inhaled salbutamol offers the
advantage of rapid onsetof action, fewer side-effects and flexibility of dosing.

1.5 The Patient should also Receive Appropriate Information

The concept of rational use of medicines also implies that the patients should receive the appropriate
information about their disease and the medications prescribed and are appropriately evaluated for the
anticipated effects and side-effects. For example a patient with diabetes who is prescribed an oral pill for
lowering blood sugar, needs to be explained how to take them, what not to do while taking them (missing
meals, going on a fast), the possible side-effects in the form of development of low blood sugar
(hypoglycemia), how to recognize the symptoms of low blood sugar, and how to treat the problem of low
blood sugar. If the patient does not have this basic information, he may pay for it with his life. There have
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been numerous instances when patients have developed low blood sugar, have not responded by taking
sugar in some form because of lack of information ,and have ultimately died or lapsed into irreversible
coma.

In the current situation of medical practice in India, the patient's Right to Information is given short shrift,
and any explanation on the drugs mentioned in the prescription is often perfunctory. This lack of
information from doctors is compounded by alack of information from drug companies.

1.6 Rationality Across Systems

Rationality across systems is a pootly studied issue. Doctors of different systems, and their various
protagonists, tend to taken positions: if youare qualified in one system you cannot practise the other system
of medicine, unless you are qualified for it also. Some allopaths, that is practitioners of modern, Western
medicine, feel that there is no rationality, and therefore no science, in other non-allopathic systems: a
position hotly contested and one that soon gets us into issues of privileging one knowledge system over the
other. But certainly we can ask for rationality within a particular medical system.

In this book however, we are concerned with rationality within the allopathic (modern, Western medicine)
system only. A decision of the Supreme Court (Poonam Verma vs Dr Ashwin Patelin CP No 8856 of 1994)
prohibits cross practice: that is no medical practitioner can use medicines that belong to the system in which
he is not trained and registered. (See box below: I Violation of Clear SC Ruling "Quacks" Continne to Conduct
Clinical Trials.)

In Violation of Clear SC Ruling "Quacks" Continue to Conduct Clinical Trials

No practitioner of modern medicine is taught either during the course at the medical college or hospital training about
the contents and properties of Pippalyadi Yoga. Yet believe it or not, it is being tested on humans, that too young
females, to testif this product has any anti-fertility role.

In Poonam Verma v/s Dr. Ashwin Patel case (CP No. 8856 of 1994), the Supreme Court had outlawed "cross-border"
practice and ruled that no medical practitioner will use medicines that do not belong to the system in which he or she is
educated and registered. In other words, allopaths are not permitted to use modern medicines.

The apex court had pronounced that a person holding, say MBBS, was a doctor in allopathy but a "quack" in other
systems just like any lay person and will be "deemed to be negligent per se without any further proof or argument" if
found to be administering medicines belonging to other streams.

Pippalyadi Yoga has been developed by the Central Council for Research in Ayurveda and Siddha and claims to
contain Pippali, 1Vidanga and Tankana. These substances are strange words for medical practitioners because they do not
find any mention in the standard textbooks of pharmacology.

Strangely, the unauthorized and illegal clinical trials are taking place at the All India Institute of Medical Sciences
(AIIMS), New Delhi; Post Graduate Institute (PGI), Chandigarh; JIPMER, Pondicherry and King Edward Memorial
Hospital, Mumbai, all managed by the government. Thus state-run institutions are violating Supreme Court ordets.

Because of their prescription powers, allopathic doctors are bombarded with promotional material on Ayurvedic
products even though it is unethical and illegal. Since doctors demand evidence of safety and efficacy, some
manufacturers of Ayurvedic medicines go to the extent of sponsoring clinical trials of their products in medical
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colleges where unwittingly investigators are roped in for illegal trials.

In the past year alone, just two companies have conducted over a dozen clinical trials of Ayurvedic products at medical
colleges in violation of Supreme Court ruling, Some examples:

e Safety and efficacy of branded Septilin by Dr. Bharat J. Parmar at Department of Paedaitrics, B. J. Medical College,
Ahmedabad.

e Safety and efficacy of branded Ophthacare by Dr. Ulka Srivastava, Professor in Ophthalmology, M. G. M. Medical
College, Indore.

e Safety and efficacy of branded Himcospaz by Dr. Shakuntala Prabhu, Associate Professor at Bai Jerbai Wadia
Hospital for Children, Mumbai.

e Effect of branded Calcurosin in the management of urolithiasis by Dr. Lokesh Upadhyay at Institute of Medical
Sciences, Varanasi.

e Safetyand efficacy of branded Diabecon in diabetes by Dr. K. R. Kohli at R. A. Podar Medical College, Mumbai.

Unlike allopathic molecules, all these trials are conducted on formulations with trade names thus directly helping the
manufacturers to increase their sales. Once the results of such trials are available, they are misused to induce
practitioners of modern medicine to prescribe, an illegal act. Despite claims to the contrary, Ayurvedic products are
not always safe. Many contain minerals and metals such as lead, mercury, arsenic, etc., and have side-effects. They can
interact with ingredients of modern medicines about which allopaths are blissfully ignorant. The Medical Council of
India should discharge its statutory duty and take urgent steps to ensure that the Supreme Court ruling is obeyed in
letter and spirit.

MIMS India, Editorial, May 2005

Guidelines for Rational Use of Drugs

® Prescribing a drug only when genuinely indicated
e Choosing drugs which are effective

o Using single-ingredient drugs

e Using drugs indicated for specific conditions

e Choosing drugs which are relatively safe

o Choosing cheaper alternatives ]

Some of the steps needed to rationalize the use of drugsin the marketare:

e Elimination of new drugs, which are expensive and not necessary because )
other drugs with proven efficacy already existin the market. =
e Elimination of useless, hazardous and harmful drugs which have irrational | A Pakistan Network newsletter cartoon
combinations. promoting the view that not all visitors
toaclinic or hospital should leave witha

. . . drug; doctors should exercise their right
e Marketing of drugs by their generic names. to prescribe a no-drug therapy.

e Usc of Essential Drugs List.

, .
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2. Causes of Irrationality

Irrationality in prescription of medicines is of two broad types: using irrational drugs available in the
market; and irrational use of rational, essential drugs available. (See box below on Ten Reasons for Irrational
Prescribing.)

Some of the common irrational prescription and treatment practices include (see box later below on
Specialists and Inappropriate Prescription):

e Prescribing antibiotics for ailments like diarrhoea or viral infection where they are useless, thus
causingantibiotic resistance by the body when these drugs are given for serious infections.

e Prescribing combination products where one medicine is sufficient.
e Prescribingunnecessaryand expensive vitamins or tonics, regardless of the condition being treated.
e Prescribing expensive new drugsin preference to established, less expensive ones.

e Orderingof unnecessaryinvestigations.

Who is responsible for allowing irrational drugs and irrational prescriptions? The Government first, the
drug companies second, and then the medical profession and their professional associations for not
being disciplined enough. We deal with some of the interactions, nexus if you will, between these three
segments of our society in subsequent chapters.

Ten Reasons for Irrational Prescribing

1. The belief of a pill for every ill. not my thing,

know what I mean?

N

The more the merrier, combinations work better, and the belief in shotgun
therapy.

I have to cover all possibilities.

The latest is the best (latest antimalarials, antibiotics, analgesics, etc.).
Costlier is better, especially with poor quality drugs in the market.
My professor said so ...

The MR (medical representative) said so ...

The patients demand it (or, I will lose my practice ...) ...

e e Al

In my experience ...
10.The more I write the more I earn ...

SomeFrequently AbusedDrugsinIndia,ThankstotheirLarge-
ScalePrescription

1. Vitamins 2. Digestives 3. Cough expectorants 4. Antibiotics 5. Injections - OR MOST coueHs aND soR TheoAs. [EIEY

of all kinds 6. Analgesics 7. Blood (as transfusions)

A leaflet from the UK’s public education
campaign on the correct use of

- Observations of a practising physician doing rational practice antibiotics.
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In general, irrational use of medicines occurs due to:
2.1 Lack of Knowledge

Or when prescribers have no scientific knowledge. This happens as much in the case of so-called quacks or
when doctors have notkeptabreast of currentdevelopments in medicine. Itisindeed debatable whether any
formally trained doctor with a medical degree who does not have the knowledge to treat even simple
problems, or treats common problems irrationally, should be considered a “quack”; likewise, should a well-
trained village health worker knowing how to prescribe for specific conditions be considered “practising”
medicine unethically and illegally? Again, where do we place doctors who have paid money to buy degrees
and trained in medical colleges, with a lack of the required facilities as per the Medical Council "rules" but
have managed to get recognition? Lack of knowledge also occurs when patients treat themselves without
sufficient knowledge about the drug. Most OTC drugs have instructions for use in English - a language
understood only by a minority of the Indian population. Moreover, very often instructions are couched in
technical jargon (and often in small, unreadable print), which cannot be understood by laypersons. In
addition, people tend to recommend drugs based on their personal experience.

2.2 Inaccurate Diagnosis

This occurs due to lack of interest, lack of time, over-crowded OPDs, inadequate health personnel and lack of
diagnostic aids. Diagnostic services are woefully lacking in the public health system in general and in rural areas in
particular, where the doctors often function with a complete lack of diagnostic services. Itis only now after nearly
60 years of independence, that microscopes are reaching the primary health centres which can diagnose
tuberculosis based on sputum examination. When a patient presents with fever of a week's duration, and the
doctor is uncertain about whether it is malaria or typhoid, he writes a shotgun prescription which has drugs for
both malaria and typhoid.

2.3 Lack of Objective Drug Information

Itis doubtful whether the majority of doctors in India are in the habit of referring to standard textbooks or
standard medical journals. In Britain, all practising doctors are supplied every six months with a copy of the
British National Formulary BNF) which contains reliable, updated

information including costs on the preparations on sale in the Yf:[f/ly

UK. There is no such widely circulated publication in India, and | Never ’ Monthl
the British example is highly worthy of emulation. Journals like 1% ;} 49% y
BODHI which aim at providing unbiased information on new 51;0},

drugs need to reach out to a much wider audience. India has a

now a number of prescriber handbooks in wide circulation like

MIMS, CIMS, Drugs Today, Indian Drug Review, which are bought Weekly

by doctors. The prescribing information in most publications 31%

except MIMS cannot be relied upon. Some of these journals | Percentage of Doctors That Use Information Provided
bring out “Review of New Drugs,” which are actually based on }))y D:ug Company Representatives in Their Clinical

. . K o . ractice
untreliable . 1nf(.)r.matlor.1. These Pubh.catlons even brmg. OUL | (51 oted in: Heath I (2006) Combating Disease
pseudo—sc1ent1flc reviews of irrational drugs! A Wldely Mongering: Daunting but Nonetheless Essential. PLoS

circulated publication also has in each therapeutic section, aftera | Med3(4):eldo

s .
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listof allopathic drugs,alistof licensed herbal preparations, without of course any side-effect mentioned!

Doctorsin India often do not update their knowledge by referring to standard textbooks and journals. They
take the easy way out by relying on information supplied by medical representatives and drug companies
which can be very biased and selective (see Chapters 4 and 5). Also, doctors are led to believe a lot of new
products are being marketed every day. Many of these are not new discoveries, which radically alter the
course of treatment. Therefore to say that it is difficult to keep up with new knowledge does not appear
justified. Thirdly, the lack of compulsory recertification of medical degrees and continuing education
programmes are other reasons why doctors do notupdate their knowledge regularly.

Evidence-basedmedicine (see box below On Evidence-Based Medicine), the practice of medicine based on
scientific evidence combined with sound clinical experience and judgment, is a far cry for many doctors,
thanks to the prohibitive cost of journals. But the situation can be redeemed, to some extent, by judicious use
of reliable sites in the Internet like that of the Cochrane Collaboration.' Or locally affordable journals like
BODHI." Evidence-based medicine is the larger aspect of rational treatment and rational prescription of
medicines.

2.4 Aggressive Drug Promotion: Influencing Doctors

As mentioned in the earlier chapter, there are more than 20,000 formulations in the Indian market, many of
which are similar except for different brand names or for a few unnecessary additional ingredients.
Pharmaceutical companies therefore indulge in aggressive marketing to promote the sale of their brands.
Sometimes, it results in unethical marketing practices such as bribing doctors with diaries, calendars, posters,

. . . . 11
gifts and even foreign trips and vacations.

The top 50 drug companies in India companies spend Rs. 5,340 crore every year that generates sales of Rs.
28,769 crores; 18.56% of the total income is spent on selling expenses, that is, Rs. 133,500 per doctor per
year, whichis the highestamongall manufacturingactivities (Source: ET Intelligence Group,Dec 15, 2004).

In a new and more blasé mode of promoting sales of drugs, companies are making overtures directly to
doctors for prescribing their drugs in return for a certain consideration. This practice is now spilling over to
the prescription and sales of medical devices like intra-ocular lenses, orthopaedic implants, and drug eluting

On Evidence-Based Medicine

"Evidence-based medicine (EBM) is the integration of best research evidence with clinical expertise and patient values
by patient values we mean the unique preferences, concerns and expectations each patient brings to a clinical

encounter and which must be integrated into clinical decisions if they are to serve the patient." A more detailed
definition follows.

Traditionally, the practice of medicine has been based on recourse to authority. Even today prescription and health care
practices follow fashions or what a revered senior prescriber is seen as doing. EBM is a tool to challenge authority that
flows from perceived positions of power in society. Ideally such authority, if at all, needs to be based on scientific
expertise, acknowledged by peers. EBM can also help end the "therapeutic nihilism" in mindless prescriptions, in the
absence of randomized trial evidence. Evidence-based medicine (EBM) is an antidote to irrational practices in
medicine and health care. Properly used, EBM would foster a culture of thinking and taking decisions rationally.
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WhatisEvidence-basedMedicine?

"Evidence-based medicine is the conscientious, explicit, and judicious use of current best evidence in making decisions
about the care of individual patients. The practice of evidence-based medicine means integrating individual clinical
expertise with the best available external clinical evidence from systematic research. By individual clinical expertise we
mean the proficiency and judgment that individual clinicians acquire through clinical experience and clinical practice.
Increased expertise is reflected in many ways, but especially in more effective and efficient diagnosis and in the more
thoughtful identification and compassionate use of individual patients' predicaments, rights, and preferences in making
clinical decisions about their care. By best available external clinical evidence we mean clinically relevant research, often
from the basic sciences of medicine, but especially from patient centered clinical research into the accuracy and
precision of diagnostic tests (including the clinical examination), the power of prognostic markers, and the efficacy and
safety of therapeutic, rehabilitative, and preventive regimens. External clinical evidence both invalidates previously
accepted diagnostic tests and treatments and replaces them with new ones that are more powerful, more accurate, more
efficacious, and safer ...

... Good doctors use both individual clinical expertise and the best available external evidence, and neither alone is
enough. Without clinical expertise, practice risks becoming tyrannised by evidence, for even excellent external evidence
may be inapplicable to or inappropriate for an individual patient. Without current best evidence, practice risks

. . . . 4
becoming rapidly out of date, to the detriment of patients.”

DoesProvidingEvidence-BasedCareImproveOutcomesforPatients?5

“No such evidence is available from randomized trials because no investigative team or research granting agency has yet
overcome the problems of sample-size, contamination, blinding, and long-term follow-up which such a trial requires.
Moreover, there are ethical concerns with such a trial: is withholding access to evidence from the control clinicians
ethical? On the other hand, population-based "outcomes research" has repeatedly documented that those patients who
do receive evidence-based therapies have better outcomes than those who don't.

For positive examples, myocardial infarction survivors prescribed aspirin or beta-blockers have lower mortality rates
. 6 o . .
than those who aren't prescribed these drugs, and where clinicians use more warfarin and stroke unit referrals, stroke

mortality declines by >20%. For a negative example, patients undergoing carotid surgery despite failing to meet
evidence-based operative criteria, when compared with operated patients who meet those criteria, are more than 3

. . . . 8
times as likely to suffer major stroke or death in the next month."

Evidence-based medicine needs firstly formulating the correct question, and then special skills in seeking, sifting and
critically evaluating the evidence from published research papers, including the ability to critically appraise patients'
stoties, symptoms, and signs. "Sometimes research findings may contradict each other and obscure the true picture this
is particulatly the case with small trials. However, by pooling together all the results of various research studies, the
sample size can, in effect, be increased. This is known as meta-analysis. Although pooling together the results of a

number of trials will provide a greater weight of evidence, it is still important to examine meta-analyses critically." A
badly done meta-analysis can of course mislead.

IsEvidence-BasedMedicinePossibleinIndia?

Often it s felt that in the absence of access to standard journals or reliable database, evidence-based health cate is not
possible in India. This is a plaint not very justifiable for most urban-based well-to-do practitioners today, especially with
access to the Web. Access or not, nothing forbids a prescriber from adopting an attitude of critical questioning in
routine medical care. Or question the information put out by drug companies while marketing certain medicines. Or
from building a network of conscientious, rational doctors seeking and propagating evidence-based information from

the few affordable journals or from creating a system of information sharing.m Of course the Drug Controller General
of India (DCGI), the Medical Council of India, the ICMR and the many medical professional associations could
initiate systems for EBM in India.

, .
132 ALayPerson’sGuide




coronary stents. A flip chart of a reputed pharma company says it all: "Doctots, you ate Partners In Our
Progress ... and Partnersin our Profits."

Some further examples:

e In the past eight years, a South Delhi-based surgeon was sent on vacation to Switzerland by a well-
known Delhi based pharma company every year. Quid pro quo: he prescribed only the obliging
Company's products. In the case of antibiotics he went one step further. Instead of 5-7 days, the
patients were made to swallow the bitter pill for 10 days.

e Johnson & Johnson which produces epoetin alfa (life-saving for kidney transplant patients) was
gracious enough to sponsor 300 kidney specialists to visit Singapore for three days. Result: its brand
had the highest sale. (Source: "Drug Price Control: Principles, Problems and Prospects,”" C.M.
Gulhati, Editor, MIMS India,in mfc bulletin, Issue No 305, June-July 2004)

2.5 Over/Under Prescribing by Doctors

Over-prescribing occurs when doctors prescribe drugs in large quantities, for too long duration, too many at
the same time for the same problem, or sometimes even unnecessary drugs. This is a wastage of money and
drugs, causes adverse reactions due to drug interactions, and worst of all does not improve the patient’s
condition, which may deteriorate. Doctors over-prescribe because they may not be able to diagnose the
patient's condition and hope to "hit or miss" with a wide range of drugs. They may also be influenced by the
pharmaceutical companies, which supply doctors with excessive samples. In addition, doctors may not be
able to resist patients' demands for more medicines, lest they lose :

their practice to a competing private practitioner. On the other E?‘;ir;iﬁzfeﬁli‘f:hh
hand, under-prescribing occurs, among other reasons, due to lack of prescription ..
knowledge on the part of the prescriber, non-availability of drugs as
in the case of long-term, regular treatment necessary for the or

treatment of diseases like tuberculosis and leprosy, and patients' 1’~' X [
inability to purchase drugs. Many disorders are under treated in !4,’{;[
medical practice, and many effective drugs are underused. A classic R 7
example is that of ORS in children with diarrhea. Another
important example is that of hypertension. Hypertension is a
disease, which in the large majority of patients is without any
symptoms. Itis a silent killer since it can lead to stroke, heart attacks,
and kidney failure. All adults should be screened for the presence of
hypertension, yet this is hardly done in health facilities in India and
as a result most patients with hypertension are not detected and

treated appropriately in India. Indeed it is usual for patients to be \
detected as having hypertension only when they develop a stroke, or e

acardiac complication.

" j‘;; I
iy

Source: Prescrire

2.6 Cut-Practice

Another reason for irrational and often expensive treatment is the phenomenon of cut practice, that s, kickbacks
and commissions offered by specialists, pathologists, X-ray clinics, CAT scan centers, etc., to prescribers who
refer patients to them. As a result unnecessary tests, and procedures are ordered on unsuspecting patients.
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Specialists and Inappropriate Prescription

Prescription patterns reflect the frequency of visits by medical representatives, particularly high among medical
teachers and busy consultants. Studies suggest that attendance at 'scientific' company-sponsored symposia and
acceptance of pharmaceutical companies' publications "alter physicians' prescribing practices and patient catre", often
resulting in their prescribing inappropriate and expensive drugs even for unapproved indications. All doctors working
for the Bangladesh government, including professors of medical institutes, are free to indulge in unlimited private
practice. Doctors in a position of authority and influence are encouraged by drug companies to attend company-
sponsored seminars in their own countries and abroad.

This practice is rife in industrialized countries. One survey in Canada revealed that 17 percent of doctors had their travel
expenses and conference fees paid by pharmaceutical companies and 3 percent were presented with computer
equipment. Unfortunately, many symposium proceedings are later published in well-known journals with financing
from the same sponsor; the British Medical Journal, the Lancet, the New England Journal of Medicine and the Journal
of the American Medical Association are notable exceptions to the plethora of medical journals, which publish drug
companies' symposium proceedings (see table below).

These journals are then distributed free to other, less senior doctors to make sure that they too prescribe the new, often
dubious products. Such publications also promote untested new technology. The prescriptions issued by senior
physicians are immediately copied by juniors, and gradually by general practitioners and by unqualified doctors. This
tendency is pronounced in Third World countries.

Number of Symposia Proceedings Published in Selected Journals

Journals Numberof symposia proceedings published

1966-1979 1980-1989
American Journal of Cardiology 32 79
American Heart Journal 0 25
Hypertension 0 17
Circulation 3 11
American Journal of Medicine 18 67
American Journal of Obstetrics 0 10
British Journal of Anaesthesia 5 11
Cancer 6 13
Journal of Allergy Immunology (Clinical) 1 11
Kidney International 5 23
Transplantation Proceedings 6 56
British Medical Journal 0 0
New England Journal of Medicine 0 0
Lancet 0 0
JAMA 0 0

Source: Bero, L.A. et al. "The Publication of Sponsored Symposiums in Medical Journals". New England Journal of Medicine,
October 15, 1992.

Drugs of doubtful value such as vinpocetine (brand name Cavinton, from Medimpex of Hungary), bencyclane
hydrogen fumerate (brand name Fludilat, from Organon) and oxpentifylline (brand name Trental, from Hoechst)
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appear remarkably frequently in the prescriptions written by senior teachers of neuromedicine. These drugs, at best of
doubtful efficacy, at worst useless, remain in Bangladesh because of the persistent pressure by well-known senior
professors for their retention.

Another concern is misprescription, such as the prescribing by gastroenterologists and other specialists of pancreatin
enzyme (brand names Festal, from Hoechst, and Zymet, from Beximco) and oxiphenomonium bromide (brand name
Antrenyl, from Ciba-Geigy) for indigestion. Some brands are more misused than others in the same category of drugs,
obviously because of heavy promotion. Interestingly, drugs of doubtful efficacy are highly priced. A 250 mg tablet of
ciprofloxacin, a useful drug but wrongly prescribed for ordinary fevers of two to three days' duration and for diarrhoea,
cost Taka 12 in 1994, whereas cotrimoxazole cost just over Taka 1 per tablet. Similarly, a 300 mg ranitidine tablet was
priced at Taka 4, while 20 mg of omeprazole cost Taka 14. Not only do bribes in the form of gifts, or travel and per
diem expenses for attendance at seminars, increase the irrational prescription of drugs, they also add to the cost of these
unnecessary drugs. An extensive study of prescribing habits of GPs and paediatricians in Indonesia, undertaken in
1988 by the Indonesian Consumer Federation found that GPs wrote fewer drugs per prescription than paediatricians.
Paediatricians also often wrote two or more antibiotics in the same prescription (in 21.1 per cent of cases compared
with 12.4 per cent for GPs). GPs prescribed two or more vitamins (15.8 per cent) and two or more antidiarrhoeal drugs
(31.6 per cent) in the same prescription, a higher incidence than for paediatricians. But oral rehydration therapy (ORT),
generally acknowledged to be the most important and effective form of treatment for diarrhoea, had been prescribed in
only 16.03 percent of all the cases.

Source: Chowdhury, Zafrullah. The Politics of Essential Drugs. Vistaar Publications, New Delhi, 1995, pp.124-126.

2.7 Availability of Irrational Drugs in the Market"”

One of the root causes for irrational prescriptions are irrational fixed
dose combination drugs, costly tonics, and increasingly, food
supplements (marketed as "nutraceuticals"). We discuss them later below.

2.8 Presumed Patient Demand

Doctors justify the practice of a pill or more for every ill by stating that
patients expect and demand medicines. This is partly true, but this reason |
does not in any way give the doctor the license to prescribe unnecessary,
unscientific, and costly medicines. In reality, a clearer delineation of the
problem (e.g, many patients with multiple symptoms often have
underlyingillnesses like depression), explanations about the nature of the
problem and a sympathetic attitude work better than a host of medicines prescribed.

2.9. Self-Medication by Patients

Patients can be irrational about the use of drugs. Often even rational prescriptions of doctors are not
followed and therapy is modified or prematurely discontinued. In a situation where prescription drugs are
available over the counter it is common for patients in India to pop pills like antibiotics without seeking a
medical opinion. Often the drug bought is one which is mentioned in a past prescription and which worked
inasimilar problem.

Amonglay people thereis concernaboutthe side-effects of allopathic medicines and a belief thatalternative
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medicines like Ayurveda, Siddha, or homoeopathy do not have any side-effects. This belief is incorrect as
any substance which is capable of exerting an influence on a disease process, is also capable of producing
side-effects in case of incorrect use and incorrect dosage. In fact, Ayurvedic remedies contain substances
like aconite as well as heavy metals which have known toxicity on the human body. Authentic Ayurvedic
texts recommend elaborate precautions for detoxifying these substances, which are unlikely to be carried out
inthe currentscenario of mass manufacture of Ayurvedic drugs. There are numerous reports of heavy metal
poisoning related to some Ayurvedic drugs in the scientific literature. These include a report of the highest
reportedlead concentrationinanewborn child wh

2.10 Dispensing by Chemists in India

Atany chemist's store in the smaller cities and towns of India,itisa common to see people approaching the
chemist himself for relief of some symptoms like pain, or fever and cough, or diarrhoea. They then buy
prescription drugs over the counter, prescribed by the chemist. Most often these drugs do not conform to
any rational process of selection and use. This practice is so prevalent, that some companies now promote
drugs to chemists directly. These drugs often have very high maximum retail price compared to their rates to
the retailer. For example, cetrizine has a rate to the retailer of 21 paise, yet has MRP of Rs. 2.60 paise per
tablet. Two other products, like omeprazole (for peptic ulcer and gastroesophageal reflux), and nimesulide
(a pain-killer which is known to have hazardous side-effects), were also found in an investigation by the
Ministry of Chemicals itself to have trade margins of over 1000%: a windfall indeed for chemists doubling
up asaprescribert.

2.11 Informal/Untrained Practitioners in India, Especially in Rural Areas

Access to health care of even uncertain quality is a huge problem for the vast population which lives in rural
India. The public health system in the rural areas is acknowledged in the National Health Policy document of
2002 to be dysfunctional and lacking in essential drugs and services. For many people living in difficult terrains
in hills, close to forests, etc., this problem is particularly acute. The vast need for some form of curative care is
partly met by a million-strong cadre of informal, untrained practitioners (or the "jhola-chapp" doctors) or so-
called quacks, often drawn from the very communities whom they cater to. In a state of complete absence of
healthcare services, they are sometimes a necessary evil. Necessary because they often provide some access to
drugs; and evil because their practices cause major complications for the patients. Patients of virtually any age
orillness are treated with an injection which oftenis a cocktail of drugs containing an antibiotic, steroid, and an
antihistaminic. The injections that they administer are almost always unsafe with a brief dip into lukewarm
water and some disinfectant like Dettol, serving as an apology for sterilization. The quacks with their unsafe
injection practices are contributing to the spread of blood-borne pathogens like Hepatitis B, Hepatitis C and
HIV/AIDS. Patients with TB often have their diagnosis delayed for months because of such practitioners
providing those cough syrups, tonics, saline infusions, thus delaying a correct diagnosis. Women in labour
facing some delay are injected repeatedly with oxytocin injections often making the problem worse for both
the mother and the unborn child. Women are subjected to medical terminations of pregnancy with unsafe
procedures and unsterile conditions and a large number develop septic abortions as a result. These quacks are
often closely linked to private practitioners operating in towns and smaller cities and act as the source of
patients for their practice.

“Severe congenital lead poisoning in a preterm infant due to a herbal remedy.” Tait PA, et al. Medical Journal of Australia.
2002; 177(4): 193-5.
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2.12 Disease Mongering by Drug Companies

We discuss this issue in Chapter 5 along with Drug Promotion, Clinical Trials, and Conflicts of Interest between
Medical Profession and Drug Industry.

2.13 Implications of Irrational Use of Drugs

The problem of irrational use of drugs has reached such proportions and has such implications that it
cannotberegarded asamere nuisance. Itis a major public health problem byitself. Some of the implications
are:

e Colossal Wastage of People’s Resources: The Report of the National Commission of
Macroeconomics and Health mentions that out of the top-selling 25 brands in India, 10 were
irrational. Even if a consider a conservative figure of 10% of the overall preparations as being
irrational, the turnover related to the sales would be more than Rs 2000 crore. This figure is more
than the combined budgets of the Central and State Governments on procurement of drugs. The
hard-earned money, or money borrowed at usurious rates of interest, is being used in the purchase
of therapeuticallyineffective and unnecessary medicines.

e RiskofAdverseEffects: All drugs carry the risk of side-effects, e.g., majority of the pain killers
carry the risk of side-effects on the stomach. The unnecessary use of drugs exposes patients to the
risk of side-effects. About 4 % to 10% of hospital in-patients suffer an adverse drug reaction in
developed countries. This is the fourth to sixth leading cause of death in the US and costs $130

billionin the US and 466 million pound sterlingin the UK yearly.

e RiskofAntimicrobial Resistance: Globally there is a rise in the resistance to antibiotics and a
major cause is the wrong use of these medicines.

¢ Riskof Transmission of Diseases through Unsafe Injections: Unsafe and unnecessary
injections are one of the biggest and most dangerous manifestations of irrational use of drugs in
India. A nationwide study conducted in 2003-04 by the India CLEN Programme Evaluation
Network (see  <http://www.inclentrust.org/>), provided startling rates of unsafe injections in
India. Anaverage Indian receives 2.9-5.8 injections per year, making it 3-6 billion injections per year.
Almostevery other prescription (48.1 percent) resulted in aninjection. The safety of suchinjections
was abysmal with 62.9 per cent of injections being adjudged as unsafe and nearly 32 per cent were
considered to be capable of transmitting serious blood-borne viralinfections.

A proof of the hazard of unsafe injections has been in outbreaks of hepatitis B with high fatality
documented and reported by the National Institute of Communicable Diseases in the recent years
from villages in rural Haryana and rural Gujarat. In Dhottar village of Sirsa, Hepatitis B related to
unnecessary injections by practitioner caused 54 cases of jaundice over a 8-month period of which

“Irrational drug use causing rise of anti-microbial resistance”, TWIN Info Service on Health Issues No. 9 by Martin Khor,
Geneva, 26 May 2005.
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18 people died.” Worldwide these disturbing figures have been corroborated. According to estimates
published in the Bulletin of the WHO in 1999, unsafe injections contribute to 80,000-160,000 HIV infections,
2.7-4.7 million Hepatitis C virus infections, and 8-1.6 million Hepatitis B virus infections globally every
year." An April 2005 WHO policy paper on "Containing anti-microbial resistance" says that anti-microbial
resistance is one of the world's most serious public health problems. Many of the microbes that cause
infectious disease no longer respond to common anti-microbial drugs such as antibiotics, antiviral and
antiprotozoal drugs.” "The problem s so serious that unless concerted action is taken worldwide, we run the
risk of returning to the pre-antibiotic era when many more children than now died of infectious diseases and
major surgery was impossible due to the risk of infection.”

WHO country data of 2002-03 shows the following global anti-microbial resistance prevalence rates: malatia
(chloroquine resistance in 81 out of 92 countries); tuberculosis (0-17% primary multi-drug resistance);
HIV/AIDS (0-25% primary resistance to at least one antiretroviral drug); gonorrhoea (5-98% penicillin
resistance); pneumonia and bacterial meningitis (0-70% penicillin resistance in streptococcus pneumonia);
diarrhoea: shigellosis (10-90% ampicillin resistance, 5-95% cotrimoxazole resistance); hospital infections (0-70%
resistance of staphylococcus aureus to all penicillins and cephalosporins).

Antibiotics too  Undertreatment and inadequate
readily available access to antibiotics RESISTANCE CAN BE
EFFECTIVELY TREATED
THE PARADOX Ldeal d ol
eal drug usage involves:
OF CONTROLLING Encourages ® The correct drug
DRUG RESISTANCE resistance ©® Administered by the best route
® In the right amount
® At optimum intervals
® For the appropriate period
® After an accurate diagnosis
Resistant infections Problems occur in both developed and developing countries
Source: WHO/CDS, quoted in EDM 2000 not properly treated when antimicrobials are:
.. N N ® Not equitably available
Antibiotic Discovery and Resistance Development ® Used by too many people
.. - R ® To treat the wrong disease
Antibiotic Discovered Introduced Resistance ® In the wrong dosage
. L] : s ® For the wrong period of time
into clinical use identified ® Not in the correct formulation or strength
Penicillin 1940 1943 1940 Antimicrobial resistance is not a new or surprising
© e phenomenon. All micro-organisms have the ability to evolve
(methlcﬂhn 1 965) various ways of protecting themselves from attack BUT over
: the last decade or so:
Streptomy(:ln 1944 1947 1 947’ 1956 ® Antimicrobial resistance has increased
Tetracyc]ine 1948 1952 1956 ® The pace of development for new and replacement
. antimicrobials has decreased.
Erythromycin 1952 1955 1956 IS ———
Vancomycin 1956 1972 1987 ® People can't be effectively treated
- ® People are ill for longer
Gentamicin 1963 1967 1970 ® People are at greater risk of dying
. . . . . ® Epidemics are prolonged
Source: CIBA Foundation, quoted in _Antibiotic resistance: synthesis of ® Others are at greater risk of infection
recommendations by expert policy groups. WHO, Geneva, 2001. Source: WHO/CDS

‘Singh J, Gupta S, Khare S, Bhatia R, Jain DC, Sokhey J. National Institute of Communicable Diseases, Delhi, India Epidenziol Infect.
2000 Dec; 125(3):693-9. A severe and explosive outbreak of hepatitis B in a rural population in Sirsa district, Haryana, India:
unnecessary therapeutic injections were a major risk factor.

"Kane A, et al. Transmission of Hepatitis B, Hepatitis C and Human Immunodeficiency Virus infections through
unsafe injections in the developing world. Model based regional estimates. Bu/letin of WHO 1999:77 (10).

“See also: Containing Antimicrobial Resistance: Review of the Literature and Report of a WHO Workshop on the
Development of a Global Strategy for the Containment of Antimicrobial Resistance. Geneva, Switzerland, 4-5
February 1999 at <http://www.who.int/cst/resources/publications/drugresist/ WHO_CDS_CSR_DRS_99_2/en/>.
Also see <http://www.cde.gov/drugresistance/>.
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3. Combination Drugs: When Drug Combinations are Rational
Drugcombinationsin some casesare notonly rational butare sometimes even necessary.
The scientific rationale of few selected drug combinationsis given below:

1. When it allows synergistic action, i.e., it facilitates each othet's pharmacological action, thereby
producing greater effects.

2. Whereitallows enhanced efficacy withoutlinking of each othet's pharmaco-chemical actions.

3.Combined doses are given in cases of general under-nourishment or simultaneous deficiency of
all vitamins in famine conditions, e.g., Vitamin B complex, multivitamin, ferrous sulfate + folic
acid, Vitamin A + Vitamin D.

4. Where it is necessary to reduce side-effects or toxicity, e.g., isonex + Vitamin B6 (Vitamin B6
prevents peripheral neuritis caused by prolonged use of isonex).

According to the WHO Expert Committee’ combination drugs should not be used unless there are no
alternative single drugs available for treatment or no alternative single drug was cost-effective for the
purpose. Experts recommend that patients be individually evaluated and those patients requiring more than
one drug should be prescribed separately. Combination drugs “increase the risk of side-effects and may also
needlessly increase cost while encouraging irrational 'miss and hit' therapy.”14 When a combination drug is
used it is difficult to identify which of the constituent drugs is the cause of a drug reaction. Combination

drugs are irrational also because their stability is doubtful, reducing the efficacy in many preparations.”
Moreover, drug companies frequently change the ingredients makingit difficult to keep track of the changes.

Injections with combination of streptomycin (for the treatment of TB) and penicillin, since banned, have
been widely used in the treatment of fevers, infections and other minorillnesses. This is irrational because it
masks the occurrence of TB and leads to the development of resistance to streptomycin by TB Bacilli
(mycobacterium tuberculosis). Similarly, streptomycin in combination with chloramphenicol was widely
(mis)used in the treatment of diarrhoea (the combination has been banned since 1988 after attempts by
affected drug companies to thwart a ban). This was a sheer waste as 60 per cent of diarrhoeal diseases are
viral in origin and can be controlled by Oral Rehydration Therapy and do not need antibacterials.
Indiscriminate use of chloramphenicol itself is hazardous because it unnecessarily exposes people to the
risks of chloramphenicol, for example fatal blood disorders like agranulocytosis. The drug should be
reserved for typhoid fevers. Used in combination, it causes
reserved for typhoid fevers.

Irrational drug combinations include:

e Antibiotics combined with other antibiotics or with
corticosteroids or other active substances such as
vitamins.

e Combinations of antipyretics and analgesics, e.g.,
ibuprofen + paracetemol oranalgin + paracetemol.

e Analgesics combined with iron, vitamins or alcohol: Irrational combination
Combination painkillers increase the risk of toxicity
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and other side-effects, especially kidney damage. Analgesics combined with iron or vitamins are
irrational and wasteful; analgesics combined with alcohol are wasteful and potentially dangerous.

e Codeinein combination with other medicines: since codeine is a habit-forming drug and using itin
combination medicines increases the risk of addiction.

e  “Multi” and liquid vitamin preparations, with the exception of combination vitamins supplied in
small bottles, with droppers for babies.

The guidelines as per the WHO recommendations foracceptability of Fixed Dose Combinationsare:

1

2.
3.
4

Clinical documentation justifies the concomitant use of more than one drug.
Therapeutic effectis greater than the sum of the effectof each.
The costof combination productisless than the sum of individual products.

Compliance is improved (thatis when two or more medicines are to be taken separately, as in the
case of TB, the user tends to avoid one or two medicines after sometime. This can be avoided if
all three medicines are combined into one).

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

Any fixed dose combination, which does not satisfy the above-mentioned guidelines, is considered
irrational. (See also Annexure 1: Why some leading drug combinations in the Indian market should not be sold - but are
still sold.  Also the box below Combinations and “Irresponsible Conduct of State Drug Controllers”. Also see
Annexure 2 forapartiallist of irrational combinations.)

Combinations and “Irresponsible Conduct of State Drug Controllers”

... most of the fixed dose combinations currently marketed in India are not atall rational as their clinical benefits
are in doubt but the licenses were issued for their manufacture and marketing. The state drug controllers in India
have been cither not looking into the aspect of drug safety or have been issuing licenses under the influence of
other considerations. The office of the DCGI had often cautioned the state drug controllers against this practice
in the past but with no result. Such excesses on the part of the state drug controllers have been, in fact, a
contravention of the provisions of the Drugs and Cosmetics Act. The Act clearly states that permission for the
manufacture and marketing of any new drughas to be obtained from the DCGI

Perhaps the sole reason for the presence of thousands of irrational and harmful combinations in the Indian
pharmaceuticals market is this irresponsible conduct of state drug controllers. Fixed dose combinations of
ciprofloxacin with tinidazole, amlodipine with lozarten and nifedipine with atenolol are in hundreds in the market
with no therapeutic rationale. In the case of nimesulide, there are as many as 130 combinations. Many more such
drug combinations are getting approved in various parts of the country and gettinginto the market. Itis significant
to note, in this context, that DCGI, last week asked the state drug controllers to withdraw all manufacturing
licenses issued by them for drug combinations after May 2002. The DCGI action comes in the wake of a
recommendation in this regard by the Drug Consultative Committee to the Central government. It is certainly a
bold move and the office of DCGI should put maximum pressure to getitenforcedin the states this time. Itis to be
recalled that DCGI had prohibited the state drug controllers from issuing any more licenses for new combinations
inadirectivein November 2001. But this directive was more ignored than followed by the state drug controllers.

Source: “Action on Combinations”, Editorial by P A Francis, July 07, 2004 at <www.pharmabiz.com>
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There are also some simple ways of monitoring drug use. See for example the box below on Core Drug
Use Indicators. (See also Phadke, * for a critique of these criteria.)

Core Drug Use Indicators

Prescribingindicators

Average number of drugs per encounter
Percentage of drugs prescribed by generic name
Percentage of encounters with an antibiotic prescribed

Percentage of encounters with aninjection prescribed

AR e

Percentage of drugs prescribed from essential drugslistor formulary

Patientcareindicators

Average consultation time
Average dispensing time
Percentage of drugsactually dispensed

Percentage of drugsadequatelylabelled

= ° © 3

0. Patient's knowledge of correctdosage

Facilityindicators

11. Availability of copy of essential drugslist or formulary

12. Availability of key drugs

Source: How to Investigate Drug Use in Health Facilities: Selected Drug Use of Indicators. Aiction Programme on Essential
Drugs, WHO, Geneva, 1993.

4. Vitamins and Tonics

Theseare some of the most highly selling and highly priced products in India. Vitamin and tonics are in many
cases a mixture of Vitamin B-complex or vitamins in solutions of sugar and alcohol. Tonics or health
restoratives are prescribed for debilitating conditions, usually for convalescents, chronic diseases, loss of
appetite, weightloss, and fatigue.

Among the top-selling 25 medicines in India are Becosules, Neurobion and Dexorange; the first two are
irrational and/or unnecessary multivitamin preparations and the last is an irrational iron “tonic” (see
Chapter4andSection 5.5 of this chapter for more on Dexorange).

Vitamin and tonic preparations are irrational because what is actually needed is an adequate mixed diet
containingleafy vegetables. Vitamin deficiency should be treated with specific vitamins in dry tablet form.

Tonics are hazardous when substances like caffeine, leptazol are combined with vitamins. Regular intake of
Vitamin A and D can be excessive and hence hazardous.
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Bangladesh had banned tonics, enzyme mixtures/preparations and restorative product because such
products “flourish on consumer ignorance... most are habit-forming and with the exception of pancreatin
and lactase (which are allowed as single ingredient products) of no therapeutic value.”’ The United
Kingdom does notrecognize tonics as drugs.

Most of the tonics are grossly advertised with many tall claims as health restoratives. However they often
contain inadequate doses of vitamins, useless ingredients and a lot of alcohol. A well-known tonic,
Waterbury's Yellow Label tonic, contained about 3 mg of iron per teaspoon of which only one-tenth is
absorbed by the body. The Indian Council of Medical Research recommends at least a daily intake of 10 mg
formenand 20-30 mg foran average woman.

Some tonic preparations contain more vitamins than what is actually needed. High-potency multivitamin
formulations are a sheer waste of resources as they are almost wholly rejected by the body, particularly in the
case of well-fed consumers. The daily requirement of the human body of Vitamin C is about 50 milligram,
of Vitamin B, one milligram and some others in minute quantities of few milligrams. Yet tonic preparations,
apart from being extremely expensive, contain between 10 to 50 times the minimum requirements which are
simply excreted by the body. Moreover, most vitamins are needed in small amounts to stimulate metabolism,
they are not energy-enhancers. Also, there seems to be no scientific rationale for introducing calcium or
manganese glycerophosphates in tonics.

The daily requirements of Vitamin C can be obtained from regular use of fruits or fresh vegetables and salad
helpings. Vitamin A, supplied by green leafy vegetables, is stored in large amounts by the body for proper
vision. Vitamin D is naturally synthesized by the skin from daily sunlight. Despite the availability of
inexpensive fresh fruits and vegetables, tonics are a craze among people. Over 15, 000 tonnes of health
drinks are produced every year in India. Manufacturers spend a large amount of money on advertisements.
Television advertising is a very effective way of getting credulous consumers hooked on these expensive
junk. And the currenttrendis to recommend tonics for healthy adults and growing children.

The production of the high-potency or “Forte” preparations of multivitamins is a sheer economic waste. It
is a drain on the consumers and government dispensaries. It would benefit more patients if the preparation
was made available in smaller but adequate quantities so that more tablets could be produced at cheaper
price. High-potency preparations are also a drain on the country's foreign exchange as most of the raw
materials have to beimported.

In a study from Goa, " the authors reported after analyzing 990 prescriptions, that “polypharmacy was the
norm, with 80% of prescriptions having more than one medicine, with a significant proportion of patients
receiving 5 or more preparations. Since many preparations were multi-drug combinations, the actual number
of specific pharmaceutical entities prescribed was likely to be even higher. Vitamins and tonics, for which
there are few specific medical indications, were used in almost half of all prescriptions. Antibiotics,
analgesics and drugs for dyspepsia were prescribed in almosta quarter of prescriptions.”

Cough Syrups and expectorants are mixtures of drugs which stimulate coughing (ammonium
chloride, ipecac) as well as those which suppress coughing (codeine, noscapine) and antihistamines that dry
the secretions.

Prolonged use of cough syrup is habit-forming, it may cause stomach upsets, reduce food intake and cause
drowsiness. Corex, one of the top-selling drugs in India (for a list, see Table 5, Chapter 4), is marketed as a
cough suppressantbutitis very popularin NortheastIndia, forits addictive presence of codeine.
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Coughing is a protective activity of the body. It should not be suppressed except in certain conditions.
Simple steam inhalation is advised. If it is necessary to use drugs, use only a single ingredient cough
suppressantsuchas codeine or dextromethorphan. Thereis no scientific basis for using cough suppressants
and cough stimulants together.

The WHO List of Essential Drugs does not include cough syrups and lozenges. Bangladesh has banned
them on the grounds of being “of little or no therapeutic value and amounts to great wastage of meager

5519
resources.

Another area of gross irrationality is the category known as nutraceuticals: nutritional supplements and
health drinks: theyare a big market, often promising magic remedy or magic recovery to the consumer when
thereisno basis for suchapromise.

5. Hazardous Drugs”

Drugs are hazardous when their risks far outweigh their benefits. Some are toxic and should be used only in
life-threatening conditions. Quite a few of them are usedin combinationand are potentially hazardous.

5.1 Some Commonly used Drugs known to be Hazardous

Analginordipyroneis an analgesic pain killer with anti-inflammatory and anti-pyretic (fever-reducing)
properties. Its side-effects are severe allergic reactions or life-threatening blood disorders called “aplastic
anaemia”. Ithas caused the death of 94 peoplein Germany between 1981 and 1986. Because of these deaths,
the German drug regulatory authority has placed all dipyrone products under prescription and severely
restricted their use to post-surgical conditions. Yet analgin, commonly available as Novalgin (Aventis), is one
of the more top-selling over-the-counter drugs among consumers, rather than its safer and cheaper
alternative, aspirin. FDCs of analginwith anyother drug have been bannedin India for over 15 years.

AnabolicSteroids (syntheticmale hormones) are often used to treat conditions for which they are
not only useless but also very dangerous. They are useful as supportive therapy in treating rare conditions
such as aplastic anaemia (bone marrow shut down) where the patientis veryill. Instead, anabolic steroids are
sold over the counter as appetite stimulants and tonics in the developing countries. These drugs can stunt
growth in children by prematurely closing the epiphyses (the growing ends of the bones). They also disturb
the sexual development of adolescent children. Young girls can develop masculine characteristics such as
deep voice and growth of facial hair, while young boys can develop breasts. These changes areirreversible.

Chloramphenicolis an effective and cheap drug to treat typhoid. It should not be given to treat patients
with less serious bacterial infection. Chloramphenicol when used in diarrhoea only prolongs the disease. A
child with diarrhoea who is given chloramphenicol faces the risk of possible fatal side-effects while not
gaining any benefits. Streptomycin is notabsorbed when given by mouth. Hence the drugis not effective in
diarrhoea. The combination of chloramphenicol and streptomycin (banned since 1988) would cause
diarrhoea because of infection due to change in the gut flora. Commonly available brands of combined
chloramphenicol and streptomycin used to be Chlorostrep, Enterostrep, Streptoparaxin, Lifstrep,
Streptchlor, Intestotrep. Most diarrhoeas can be treated effectively by means of oral rehydration therapy. Itis
simple and inexpensive. If drugs need to be used, cotrimoxazole or amoxicillin is a safer and more effective
alternative.
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Clioquinol was used widely to treat diarrhoea. Marketed as Entero Vioform and Mexaform, it was
available over-the counter for the common ailment, “travellet's diarrhoea”. It damages the central nervous
system resulting in paralysis, blindness and loss of bladder control. About eleven thousand people in Japan
were victims of these side-effects caused by the drug. The Swiss drug company, Ciba-Geigy, was found guilty
of marketing this drug withoutrevealingits hazards. Itis now available and sold as a prescription drug.

Depo Provera is an injectable contraceptive for use by women manufactured by the American
multinational, Upjohn. This drugis not allowed for use as contraceptive in USA, but may be prescribed by a
doctor after the woman gives herinformed consent. Yet the drugis sold in the Third World for contraceptive
use. The drug is associated with breast and endometrial cancers, osteoporosis, lowered life expectancy and
lowered resistance to infection. In addition, the drug causes severe birth defects if a woman who is unaware
of her pregnancy, takes the drug. The effect of the drug on babies when it passes through breast milk is not
well documented, butit could interfere with the babies' normal development and inhibit the transmission of
immunity. Despite this knowledge, Upjohn promotes this drug for nursing mothers because the drug does
not stop the flow of breast milk. Depo is also known to cause depression, hair loss, headaches, weight
gain/loss, menstrual spotting, heavy bleeding, skin changes, nausea and loss of libido. Though the drug
dosage was originally designed for the larger western women, it has not been decreased proportionately for

. . 21
the smaller Asian women who are now the target for this drug.

Oxyphenbutazone and Phenylbutazone have caused over a 1000 deaths wotldwide. Tt is
recommended by the Drug Controller of India only for ankylosyting spondylitis and acute gouty arthritis,
and that too only as drugs of second choice. Because of its severe side-effects, Ciba-Geigy has withdrawn
this drug marketed as Tanderil. Yet the drugis prescribed widely. (The Supreme Court of India however has
banned only fixed dose combinations of Phenylbutazone and Oxyphenbutazone but the individual drugs
themselves are still available with potential for continued misuse.)

5.2 Some Banned and Bannable Drugs

Of late in India, the following banned/bannable drugs have also been in the news.

Cisapride: Acidity, constipation. Reason for ban: irregular heartbeat
Brand name: Ciza, Syspride

Droperidol: Anti-depressant. Reason for ban: Irregular heartbeat.
Brand name: Droperol

Furazolidone: Antidiarrhoeal. Reason for ban: Cancer.
Brand name: Furoxone, Lomofen

Nitrofurazone: Antibacterial cream. Reason for ban: Cancer.
Brand name: Furacin

Phenolphthalein: Used in/as Laxative. Reason for ban: Cancer. “The evidence we have, Mr Witherington,
is that the treatment was a success -

Brand name: Agarol it was you that failed ...”
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Phenylpropanolamine: used in cold and cough medicines. Reason for ban: stroke.
Brand name: D'cold, Vicks Action-500

Piperazine: Anti-worms. Reason for ban: Nerve damage.
Quiniodochlor: Anti-diarrhoeal. Reason for ban: Damage to sight.

5.3 Cox-2 Inhibitors: Rofecoxib, Valdecoxib, Celecoxib, etc.

Internationally, a whole group of “block buster” drugs have been in serious trouble.”” These include
rofecoxib (“Vioxx”), celecoxib (“Celebrex”), valdecoxib (“Bextra”), atoravastin (“Lipitor”), etc. As of

writing thereis enough evidence to doubtthe safety of ahostof cyclooxygenase (COX)-2 inhibitors.”

The case of rofecoxib is a very instructive one in terms of how a leading MNC drug company with a block
buster does anything to ensure its continued presence in the market, how research studies are reported and
interpreted selectively and how meta-analyses can be used to support contrary positions, and how the US
FDA acts ever so haltingly and indecisively (and India's drug authorities are “conservative” in comparison).
Itisalsoinstructive in terms of legislative oversight that can put pressure for the better.

Rofecoxib was first marketed by Merck in 1999. The following year, arandomized trial” in arthritis patients
(VIGOR, the Vioxx GI Outcomes Research study) revealed increased rates of adverse cardiovascular events
among patients who took rofecoxib compared with patients who took naproxen. Merck researchers
attributed this difference to cardioprotective effects of naproxen, aggressively defended rofecoxib's safety
with a series of meta-analyses and retrospectivestudies, and spent hundreds of millions of dollars marketing
rofecoxib to physicians and consumers. More than 80 million people took the drug, which might have caused
large numbersof excess serious cardiovascular events.

Merck's eventual decision to withdraw - effective September 30, 2004 - Vioxx from the market was based on
new data from a trial called the APPROVe (Adenomatous Polyp Prevention” on VIOXX) trial. In the
APPROVe trial, Vioxx was compared to placebo (sugar-pill). The purpose of the trial was to see if Vioxx 25
mg was effective in preventing the recurrence of colon polyps. This trial was stopped early because there
was an increased risk for serious cardiovascular events, such as heart attacks and strokes, first observed after
18 months of continuous treatment with Vioxx compared with placebo. Inaddition to its own studies, Merck
apparently received information about new research by the FDA that supported previous findings of
increased risk of heartattackamongrofecoxib users. USFDA analysts estimated that Vioxx caused between
88,000 and 139,000 heartattacks, 30 to 40 percent of which were probably fatal, in the five years the drug was
onthe market.

The Lancetpublished a meta-analysis of the available studies on the safety of rofecoxib (Jini ezal., 2004). The
authors concluded that, owing to the known cardiovascular risk, rofecoxib should have been withdrawn
several years earlier. The Lancetpublished an editorial, which condemned both Merck and the USFDA for the
continued availability of rofecoxib from 2000 until the recall. Merck responded by issuing a rebuttal of the
Juni ez al. meta-analysis (Merck & Co., 2004). In 2005, advisory panels in both the US and Canada encouraged
the return of Vioxx to the market, stating that Vioxx's benefits outweighed the risks to patients. The advisory
panel's 17-15 ruling allowed the drug to return to the market despite being found to increase heart risk even
as public interest groups found evidence of “stacking” and conflicts of interest among the Committee

26
members.
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Cardiovascular data from placebo-controlled studies of all threeavailable COX-2 inhibitors were published
in 2005.” After reviewing these and other findings, an FDA advisory committee recommended thatall three
COX-2inhibitors be allowed to remainon the market with expanded safety warnings and without advertising
directed at consumers. The vote on celecoxib was a decisive 31:1, but the votes on rofecoxib and valdecoxib

were close. Rofecoxib has not been returned to the market however. Noting these developments, the Government
of Indiaprobibited sales of rofecoxib and its formulations from December 13, 2004.

Valdecoxib was eventually withdrawn on April 7, 2005, after a US FDA request asking Pfizer to voluntarily
remove Bextra (valdecoxib) from the market, a decision based on an increased incidence of severe skin
reactions compared with other nonsteroidal anti-inflammatory drugs (NSAIDs) and evidence of increased
risk of cardiovascular malfunction. This decision appeared to validate the analysis of Dr. David Graham, a
medical expertat FDA. Graham becamea whistleblower” rather than keep silentabout FDA approved drugs
thathe perceived as killing people--among these, Vioxx. Dr. Graham's recommendations, which were based
on the evidence, were rejected by his bosses at the FDA and by FDA's expert advisory committee, which
voted to allow the continued marketing of painkiller drugs that were shown to induce fatal heart attacks and
strokes, in February 2005. The New York Times reported that 10 of those 32 panelists on FDA's advisory
committee who swung the votes had ties withPfizer and Merck, manufacturers of the drugs in question. It
was later revealed by the Center for Science in the Public Interest, that, in fact, 27 of the 32 panelists had

. . 29
financial ties to drug manufacturers.

The Government of India notified a ban on the manufacturing and marketing of valdecoxib formulations in the country
effective from July 25, 2005, but not before freneticlobbying by pharma companies in India to rescind the ban on
rofecoxib and desist from any prohibition on valdecoxib. Valdecoxib was subsequently withdrawn both
from European markets too. According to the two regulatory agencies, the US Food and Drugs
Administration (USFDA) and the European Medical Evaluation Agency (EMEA), valdecoxib poses
(a)unacceptable cardiovascular risks, (b) serious, unpredictable, life-threatening skin reactions, and (c)
valdecoxib has no advantage compared to other NSAIDs.

Celecoxib (brand Celebrex)is the only COX-2inhibitor still available; as with all prescription NSAIDs, it now
carries a boxed warning regarding cardiovascularand gastrointestinal risks. However the US FDA issued an
alert in March 2005 saying: “Based on emerging information, including preliminary reports from one of
several long term National Institutes of Health (NIH) prevention studies, the risk of cardiovascular events
(composite endpoint including MI, CVA and death) may be increased in patients receiving Celebrex. FDA
will be analyzing all available information from these studies to determine whether additional regulatory
actionisneeded.”

The Drug Controller General of India (DCGI) has asked drug companies to carry a warning on the label of
selected Cox-2 inhibitors: ”This drug should be used with caution in patients from Coronary Heart Disease
(CHD)/Catdiovascular Disease”.

In August 2005, a Texas jury awarded a US$253 million settlement to the widow of a man who died of an
arrhythmia (rapid heartbeats) while takingrofecoxib. Three monthslaterin New Jersey, Merck was foundnot
liable for an MI that occurred while the plaintiff was taking rofecoxib. Thousands of rofecoxib-related

. . . 30
lawsuits are stillpending,

Finally,in December 2005, the New England Journal of Medicine raised anew "concern" (N Engl/] Med2005 Dec
29; 353:2813) that study authors might have deliberately withheld data about myocardial infarctions when
they reported results from the critical 2000 VIGOR trial, which established rofecoxib's gastro-protective
qualities butalso suggested thatit might cause excess cardiovascularmorbidity. ™
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5.4 Nimesulide: in the Wonderland that is India

Nimesulide was discovered by an American company, 3M Pharmaceuticals, but never gotapproval for use in
the US, Canada, Britain, Australia, New Zealand and 140 other countries around the world.

The case of how nimesulide has been allowed to continue in India is indicative of how decisions regarding
problem drugs are taken in India. In India, marketing approval for the drug was granted in 1994 for painful
inflammatory febrile disorders butitis being promoted as firstline antipyretic therapy.

Numerous studies have established the life-threatening adverse events with nimesulide such as
hepatotoxicity, renal toxicity, severe skin reactions including fixed eruptions, gastrointestinal toxicity,
potentiation of seizures, potentiation of colitis in passive cigarette smoking. Studies have also shown that
nimesulide should not be used as the primary mode of treatmentas an antipyretic or analgesic, especially in
children, for whom much better and safer choices are available. There is no reason for selecting nimesulide
as the firstdrugof choice for fever or pain.

Subequently, nimesulide was banned in Spain and Finland in 2001 on reports of its hepatotoxicity. Evenin
Sri Lanka and Bangladesh, nimesulide is not allowed to be marketed. Around August 2003, the European
Medicine Evaluation Agency (EMEA) had banned the use of nimesulide in all the 25-member countries.
Eveninadults,its use has been restricted to acute pain, osteoarthritis, and dysmenorrhoea. Its use for feveris
notpermitted. Also, it cannotbe used for dental diseases such as pain and inflammation. Its topical form s to
be used only for relief of pain due to sprains and acute inflammation of tendons due to injury (traumatic
tendonitis) only.

Abundance of Nimesulide Formulations

“...200 nimesulide formulations marketed in the country are without the approval of Drugs Controller General of
India. Out of these 200 products, 70 are nimesulide suspensions and the remaining 130 are fixed dose
combinations of nimesulide with a number of other drugs. Combinations of nimesulide and paracetamol,
numbering 50, are the largest segmentin this group. Combinations of nimesulide and two muscle relaxants namely
tizanidine and serratiopeptidase with as many as 52 brands are the other two major combination groups. Top
selling brands in all the three categories are being marketed by major pharmaceutical companies in the country.

Whatis astonishing here is that so many irrational combinations of nimesulide are being marketed in the country
. . . 32
atatime the very safety of thisdrugisunderacloud...”

... Nise (nimesulide) is the top-sellinganalgesicinIndia and thereareanumber of me-tooirrational combination

formulations of nimesulide when the drugitself hasbeen discardedinseveral countries onsafety concerns.

Source: P A Francis: “Vicious Circle of Combinations”, Pharmabiz.com

The Drugs Controller General of India (IDCGI), earlier in his response to a Public Interest Litigation (PIL),
filed by Social Jurist, an NGO, secking a ban on nimesulide, informed the Delhi High Court that there was
no reason to ban the drug in India. There are over 70 brands of nimesulide paediatric suspensions in the
Indian market, including Nise of Dr. Reddy's Labs and Nimulid of Panacea Biotec. The two account for
more than 50 per cent of the market. And the nimesulide market then was of the order of Rs 700 crores with
markups over 1500 percent. Since then prices have come down, though not the share of imesulide sales of
various companies.
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The European decisioninstead of turning many medical faces red in India, left them unfazed by and large. In
apeculiarly Indian twist to evidence-based medicine, on the basis of an “opinion poll" amongjust 50 doctors
of the over 400,000 doctors, the Indian Medical Association (IMA), Delhi branch, came to the conclusion
that nimesulide was “safe and effective for all age groups starting with day one to over 60 years" for a variety
of conditions, including fever. In the wake of media reports on the drug during 2003, the Indian Academy of
Paediatrics (IAP) also advocated continued use of nimesulide by Indian children. Earlier the IAP, after an
analysis of published literature on prospective randomised controlled trials on the drug, had opined,
"Nimesulide is as safe or unsafe as other anti-pyretic drugs." The IAP said that the drug can be prescribed for
short-term use in children, for less than 10 days of treatment. Data on the effect of the drug in children

below six months being limited, no definite conclusions could be drawn on the effect of such use, IAP told
the DCGI.

Even as the controversy over the safety of the non-steroid anti-inflammatory drug (NSAID) nimesulide
raged on, Dr Reddy's Labs (DRL)and Nicholas Piramal India, two of the leading manufacturers of this drug
in India,- decided to withdraw some of their brands containing nimesulide from the market. DRL withdrew
all fixed-dose combinations of nimesulide (Nise Spas and Nise Spas DS, Novigan N, NIAP and Nise MR)
and Nicholas Piramal India withdrew its nimesulide tablets for adults from the market. Dr Reddy's Nise
brandis the marketleaderin the nimesulide-based NSAID segmentand is still available. Also available still is
Nimulid, anotherleading brand marketed by Panacea Biotec, anotherleading manufacturer of this drug.

DCGI prayed that the matter be referred to the DTAB (Drug Technical Advisory Board) since it is the
constitutional body with expertise on drugs. The DTAB (with 5 out of 10 members attending the meeting)
informed the court that since "no adverse reports had been received from within the country,” there was no
need to ban the drug. On the specific question of usein children, the DCGI filed a false affidavit to say thatits
use in children was allowed in Switzerland and Belgium. The fact is that it was never permitted in these two
countries. Social Jurist filed documents from the drug regulators of Belgium and Switzerland but the Delhi
High Court ignored the submission. Ultimately the High Court refused to intervene, which meant that
nimesulide could continue to be sold; and indeed it continues to be sold in the Indian markets..

On the question of nimesulide FDCs with other agents, the DCGI informed the Court that the FDCs were
launched withoutits approval due to licences issued by state drug controllers; that FDCs with paracetamol or
tizanidine or chlorzoxazone had been in the market for some time and were being patronised by the medical
profession and no adverse reports had been received; hence they may be "regularised” (i.e.,legally permitted
post-facto). On other FDCs, the DTAB will be asked to review. So far, even after the lapse of more than three
years,nothinghas happened and new FDCs with three agents have beenlaunched since.

Around May 2003, the Drugs Controller General of India (DCGI) directed nimesulide manufacturers to
withdraw the paediatric “drops” formulation from the market. Those concerned at the turn of events felt
that withdrawing drops alone and letting nimesulide suspensions off the hook would defeat the purpose of
aban. Asthe “drops” are only a diluted form of the suspension, why cannot the government ban the entire
drug, these experts argued. By directing a ban on nimesulide drops, the DCGI did accept that the drug had
serious side-effects. Based on the suggestions of the DTAB (Drug Technical Advisory Board), the DCGI
also asked that manufacturers to print a cautionary note on the label or the package insert saying that “co-
administration with other potentially hepatotoxic drugs should be avoided.”

In a communication to the Indian Journal of Pharmacology (2003; 35: 121-122), “Nimesulide: The Current
Controversy”,authors V. Thawani, S. Sontakke, K. Gharpure, and S. Pimpalkhute wrote:
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Most of the drug research is funded by the pharmaceutical industry. However let not the ADR
monitoring be dictated by the manufacturers of the drug, suspected to cause ADR. If this does not
happen, truthful reporting will never occur because of the vested interests of the powerful
industry lobby. More disturbing is the influence, when an organized gang of 50 private practitioners
opinesin favour of the dangerous drugand their opinionis considered to let the drug thrive .... While
the leading countries of the wotld have notallowed/ banned or withdrawn the drug, the opinion of a
mere 50 private doctors has tilted the scale towards allowing the drug to continue to be marketed in
India! Itisalsoamatter of greatsorrow that matters relating to serious and fatal ADRs of drugs are
discussed in the media first and not in scientific bodies. Because we continue to miserably fail in
taking a stand, the media continues to lead and beat us. No wonder that 50 organized private
practitioners have succeeded in brainwashing those who finally matter ...

Elsewhere Current Science (“Drugs control: A slippery slope”, Vol. 83, No. 9, 10 Nov 2002) raised
even more fundamental questionsinits editorial:

The responsibility for ensuring, to the extent possible, the safety of widely used drugs rests with the
Drugs Controller of India, whose office falls within the broad sphere of responsibility of the
Ministry of Health. Does the Drugs Controller's office have the necessary wherewithal to make
scientifically valid decisions on drugs? Inan area whose technical complexity grows with each passing
day, can an office functioning under a ministry, not noted for its scientific strengths, efficiently and
credibly discharge its mandate? Can an office steeped in a 'ministerial culture' resist the pulls and
pressures of competing pharmaceutical houses? The present attack on nimesulide and the publicity
given to reports of its liver toxicity in children must undoubtedly have its origins in the strategic
marketing wars that drug companies are prone to wage.

After all, the literature reports on the adverse reactions of nimesulide and other non-steroidal
antiinflammatory agents have been known for some time. If there was reason for concern it is
incumbent on the Drugs Controller to make these public, rather than to respond only when the
popular press raises the issue, stridently. It is also necessary for manufacturers of nimesulide,
particularly those with the muscle of research and development departments behind them, to
provide convincing data that toxicityinlocal populationsis notsignificant.
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5.5 Dexorange: a Top-Selling Anemia Preparation that used to Contain Haemoglobin™

An outstanding example of a patently irrational drug is that of Dexorange. This formulation is used for
treatment of one of the most common and serious health problems of people, anemia. Itis one of the top
selling preparations in India with a Moving Annual Total in retail sales (ORG Nielsen Oct 2003) of Rs. 57
crores. Its overall rank in the top 300 brands was 16th in 2003 and it outperformed some of the rational
preparations for treatment of anemia which do not even figure in the top 300 brands. Till 2000, this
company, for over a decade and a half, was adding minute amounts of haemoglobin obtained from
slaughterhouses under unhygienic conditions toits otherwise irrational formulation of iron.

The amount of haemoglobin added to the preparation was such as to provide a meager additional 2-3 mg of
ironper15ml

Ban on Haemoglobin Production

The Government today banned the production of fixed doses of haemoglobin, both natural and synthetic, in any form
and also re-defined the term 'new-drug’ by broadening its ambit.

Along with haemoglobin, the Centre also prohibited the manufacture of pancreatin or pancrelipase containing amylase,
protease and lipase with any other enzyme. Explanation given by the Government for the above move was to weed out
from the market irrational formulations/medicines which lack adequate therapeutic justification, ie., drug
combinations which have no rationality.

The products under these categories were examined by a 'Core Group' of technical experts and the recommendations
of the core Group were reviewed by the Drugs Technical Advisory Board, a statutory body under the Drugs and
Cosmetics Act, an official release issued by the Health Ministry said.

As far as redefining of the term 'new-drug' is concerned, the Government has decided to include "modern devices like
new types of syringes, inter-dental brushes with anti-bacterial filament etc. and delivery systems like transdermal
patches, implants under the skin etc., which are intended for internal and external use in the diagnosis, prevention,
treatment etc., of diseases or disorders in human beings, will be covered within the definition of 'new drug' and will
need to be approved by the Drug Controller of India, following the same procedure as is being followed for drugs," an
official release issued by the Ministry said.

The amendment also covers the misuse of any new drug imported as a gift for the purpose of conducting clinical trials
without specific permission of the Licensing Authority under Rule 21. This means that any import of new drug for
purpose of clinical trial without due permission would be treated as a violation of the Drugs and Cosmetics Rules, even
if the drugis received as a gift, and will attract the relevant penal provision, the release said.
The release stated haemoglobin obtained from animal blood could be unhygienic and such preparations are needed to
be taken in extraordinary high volume to deliver the recommended level of iron in anaemic cases and thus lacks
therapeutic rationale.
Similarly, pancreatin enzyme is prescribed only for the condition of pancreatic enzyme deficiency and therefore,
addition of other enzymes does not have rationality, the release further said.

Source : The Business Line. August 24, 1999.

The addition of haemoglobin of animal origin to an iron preparation is without parallel in the
pharmaceutical sector worldwide. No other formulary mentions it, and no other country allows it. How was
this preparation passed for marketing in India? The answer is not clear. But it took years for the drug
regulatory authorities to notice theirrationality of this top selling preparation and declare aban on
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haemoglobin preparations and wrote:

"haemaglobin obtained from animal blood conld be unhygienic and such preparations are needed to be taken in
extraordinary high volume to deliver the recommended level of iron in anemic cases and thus lacks therapentic
rationale."

This particular preparation still contains an iron salt, which is less efficiently absorbed, in a concentration
thatis low, and is still marketed at a price thatis extravagant. The cost of treating iron deficiency anemia with
this preparation can be upto Rs. 600 per month, against the costof a simple iron-folic acid preparation that
should cost Rs 9 permonth.

The case of the consistent marketing success of Dexorange is not a mere example but stands as a damning
indictment of the state of affairs in the pharmaceutical sector, the government and the prescribers. It has
put the interests of the voiceless patient/consumer in the background. If after more than a decade, during
which this company marketed this top-selling preparation adding animal haemoglobin from slaughterhouse
blood, the government finds that this addition was not justified, and in fact hazardous, why did it allow a
preparation like this to be marketed in the first place? Are the drug regulatory authorities so deficient in
scientific understanding that they cannot evaluate a simple preparation for anemia before approval? If they
slipped up, why did it take a drug approved in 1971 to get banned in 2000, after 30 years of animal blood
consumption by the unfortunate public of India?

5.6 Drugs Weeded Out

A series of drug combinations have been weeded out since 1980 by the Drugs Controller either as a result of
the recommendations of the Drug Technical Advisory Board, or public pressure mounted through the
Supreme Court and resulting court orders (see Annexure 3). Annexure 4 is a note on how to identify
Harmful, Irrational and Useless Analgesics while Annexure 5 gives a list of Irrational Combinations of
Paracetamol.

However, the resulting gazette notifications often tend to have a lot of loopholes, thus rendering the
executive actions weak and ineffective. (See box Banned Drugs: When is a Banned Drug not Banned in Effect). For
an excellent study of these notifications see Mira Shiva and Wishvas Rane. Banned and Bannable Drugs (Fifth
Revised Edition). VHAI, New Delhi, August 2004.

GuidelinesforRationalUseofDrugs

Prescribinga drugonly when genuinely indicated
Choosingdrugs which are effective

Using single-ingredientdrugs
Usingdrugsindicated for specific conditions
Choosing drugs which are relatively safe
Choosing cheaperalternatives

Some of the steps needed to rationalize the use of drugsin the marketare:

e Llimination of new drugs, which are expensive and not necessary because other drugs with proven
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efficacyalready existin the market.

Elimination of useless, hazardous and harmful drugs which have irrational combinations.
Useof Essential Drugs List.

Marketing of drugs by their generic names.

Banned Drugs: When is a Banned Drug not Banned in Effect?

1. When the Government decides (in effect) to lift the ban, as in the case of clioquinol (di-iodohydroxyquinoline).
Haemoglobin products were banned, unbanned and rebanned!

2. When the drug companies, who stand to lose from the ban, obtain a stay order on it and Government itself fails to
vacate the stay order.

3. When the banis diluted, so as to leave out some hazardous drugs.

The banning of steroid combinations excluded steroids intended for asthma. As a result steroid combinations
previously indicated for other illnesses were suddenly recommended for asthma, while usage for earlier indications
continued.

Fixed dose combinations of chloramphenicol were recommended for banning by DCGI in 1980. It was diluted by the
DTAB to chloramphenicol combinations, excluding choloramphenicol and streptomycin combination.

4. When a ban order is ambiguously worded, leaving room for loopholes. The Gazette Notification of July 1983, failed
to specify whether a drug would be banned only if all ingredients, or if any of the combination of ingredients, were
present, e.g,, yohimbine strychnine in testerone in tonic form.

Another example is the failure to specify the meaning of steroid combinations: as to whether it would include anabolic
steroids and failure to give alisting of the specific drugs affected.

Wording the Gazette Notification in such a way that injectable preparation is left out when the preamble clearly states
that the formulations are harmful and have no therapeutic value. But only oral dosage forms are mentioned in the
section having legal status. Thus giving an impression that all formulations are banned (injectables and tablets) yet
banning only the latter, e.g. the high dose oral formulation.

5. When the ban order is not enforced. When the legislation is inadequate, e.g., the eatlier 22 categories of banned
drugs could not be banned till the Drugs and Cosmetics Act was amended following which the Gazette Notification was
issuedin July 1983.

6. When the ban order is issued in a Gazette Notification and no effort is made to use the government media, e.g., AIR,
Doordarshan as well as major national dailies to publicise the drugs and the brands involved.

7. When name of brands and the manufacturers of the banned drugs is not made public to prevent doctors from
prescribing and consumers from consuming them.

8.When authorities concerned fail to ensure withdrawal of stocks from the manufacturers and the market.

9.When authorities concerned fail to seriously monitor the continued sale of banned drugs.

10. When authorities concerned consistently fail to punish those who violate the ban ordets.

The Government of India had appointed in 1987, an Expert Committee on weeding out
irrational/harmful/subtherapeutic drugs. It may be noted that the Government can ban not only hazardous drugs but
under Section 26 A of the Drugs and Cosmetics Act 1940, the Government can ban drugs that do not have the
"therapeutic value claimed for them or contain ingredients and in such quantity for which there is no therapeutic
justification."

Source: Excerpted from, Mira Shiva and Wishvas Rane. Banned and Bannable Drugs. VHAI, New Delhi, 2004, pp 122 £
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EthicsofDrugUseforDoctors

1) Prescribestrictly rationally and promote rational therapy on all occasions, personal and professional.

2) Prescribe only essential, generic drugs, that are single ingredient formulations with accepted exceptions
of combination drugs like co-trimoxazole, ORS, etc.

3) When two or more equivalent drugs are available for the same condition, prescribe the less costlier and
saferalternative. Thus minimise use of liquids, injections and I'Vs.

4) Whennotsure of the dosage, mechanism or side-effects, consultstandard textbooks and/orjournals.

5) Update your knowledge by reading relevant scientific journals, and by promoting discussion of clinical
experiences of rational therapy in appropriate professional forums. (Points 4 & 5 mean conscious
investmentof timeand money).

6) Explain to the patient clearly how he/she has to take the drug. Encourage your patient to ask questions
about the therapy and the mode of treatment. Respect the autonomy of the patient. And encourage his/her
self-reliance.

7) Donottake,andif possibleactively oppose, taking of, bribes, gifts, etc. from drug companies or going for
seminars and trips sponsored by drug companies. Itall adds to the cost of the drug to the end user apart from
biasing your prescriptionin favour of the drug company's products.

8) Look out for adverse drug reactions; record and report the same to ADR (Adverse Drug Reaction
Centres) centresin Indiaandin relevant professional journals.

9) Avoid cut practice and poly therapy. Keep X-rays, lab tests and other such investigations to the minimum.
If possible oppose publicly cut practice and poly therapy.

10) Above all innovate by using your clinical judgment. Most patients, especially from rural areas, will not be
able easily to come back to you (if you are an urban practitioner for instance). See how you can make your
client well in one trip and if possible with one or two drugs. Remember getting ill and getting well are socio-
medical processes.

Sir William Oslert: A doctor at the beginning of his/ her career starts with 20 drugs for one disease, and the one at the end of
his/ hercareer has one drugfor 20 diseases.
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Annexurel

Why Some Leading Drugs in the Indian Market should not be sold -
but are still sold

1) Fixed Dose Combinations (FDCs) of Antibiotics and or Antimicrobials

a) FDCsofAmpicillinandCloxacillin
Comments:

(i) Both combinations belong to same class namely penicillins acting at the same site by same mechanism
offeringno synergism.

(ii) Claims like cloxacillin binds to penicillinase and makes itinactive are false.
(iif) No broader spectrum of action as claimed.
(iv) Fixed ratio of drugs does notallow flexibility of changing one or other antibiotic.

Recommendations: Ban all the formulations of ampicillin with cloxacillin in all types of formulations.
Concurrently they could be used inappropriate doses where necessary.

b)FDCsofAmoxicillinand Cloxacillin
Brand name examples: Hipenox caps (Cadila); Megamox-500 caps (Max);

Novaclox (Cipla) caps, tabs, injections; Tresmox caps (Sarabhai); Tormoxin plus and Twiciclox (Torrent)
and other such.

Comments:

All above arguments for ampicillin and cloxacillin combinations hold in this case also, in addition to the
following: dosing pattern of both these antibiotics is different as mentioned in standard medical
textbooks: amoxicillin is recommended three times a day whereas cloxacillin is recommended four times a
day, thus creating a discrepancyin dosing time schedules.

Recommendations: As above for FDCs of ampicillin and cloxacillin: to be weeded out and can be used
concurrentlyif necessary.

c¢) FDCsofMetronidazole/Tinidazole plus Diloxanide Furoate /Di-iodohydroxyquinoline
(DHQ)combinations

Brand Name Examples: Dinite (Searle) tabs, suspension; Entamizole (Boots) tabs, syrup; Flagyl-DF (Rhone-
Poulenc) tabs; Metrogyl compound (Unique) tabs; Qugyl (Seatle) tabs, suspension; Cyloxanid (Biddle-
Sawyer) tabs; Wotinex (Wockhardt) tabs; Zoa Forte (Tata-Pharma) tabs and such others.

2 . . . . .
Some brand names given may have changed since1993 when this was submitted to the Supreme Court of India as part of a
petition but the situation is substantially the same. Where the group of drugs no longer exist, itis mentioned.
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Comments:

(i) Metronidazole and tinidazole are tissue amoebicides whereas diloxanide furoate and DHQ are luminal
amoebicides.

(i) The standatd treatment of invasive amoebiasis is tab. metronidazole (35 to 50 mg/kg/day in the three
divided doses) for 7-10 days followed by diloxanide furoate 500 mg three times a day for further 10 days.

(iii) According to Goodman and Gillman (1990) for asymptomatic and non-invasive intestinal amoebiasis,
only diloxanide furoate is sufficient. In such patients these combinations will lead to unnecessary intake of
metronidazole/tinidazole. In case of invasive intestinal and systemic amoebiasis, including amoebic
diseases, metronidazole/tinidazoleis given followed by diloxanide furoate (Goodman-Gillman, p.955).

(iv) According to Laurence D.R (Clinical Pharmacology, 1992) treatment for tissue amoebiasis should always
be followed byacourse of luminalamoebicide to eradicate the source of theinfection (p.207).

(v) The combinationis recommended nowhere.

Recommendations: Ban all these combinations. Let these drugs be separately available for their appropriate
use.

d)FDCsofMetronidazole/TinidazoleandFurazolidone

Brand Name Examples: Flagyl F (Rhone Poulenc) tabs, suspension; Fumedil-DS (Ethnor) caps; Kaltin-
MF(Abbott) suspension; Metrogyl-F (Unique) tabs, suspension; Tini-F syrup (Kopran) and such other
products.

Comments:

(i) Metronidazole is primarily an antiamoebic whereas furazolidone is an antibacterial effective against
colonic gram negative bacteria. Furazolidone is nowhere mentioned for use in the latest editions of
Goodman Gillman (1990) and Clinical Pharmacology by D.R. Laurence (1992). They are perhaps replaced by
saferand more effective agents.

(ii) All diarrhoeas/dysenteries are not polymicrobial in origin - not always due to concurrent infection by
E.histolytica and colonic pathogenic bacteria. Thus a person suffering from amoebiasis is condemned to
take furazolidone and a patient suffering from bacterial dysentery has to take metronidazole/tinidazole
unnecessarily. Thisincreases costof therapyand chancesof ADR.

(iii) Most diarrhoeal diseases do not need treatment with antibiotics/antibacterials. Many of them are self-
limitingand need only supportive therapylike fluids and electrolytes with ORS.

Recommendations: Ban all formulations containing metronidazole/tinidazole and furazolidone
combinations. They may be separately formulated and marketed inappropriate conditions.

RationalityofDrugs 155




2. FDCs of Analgesics with Analgesics/Antiinflammatory drugs

FDCsofIbuprofen/Ketoprofen/DiclofenacwithParacetamol/Analginandsuchothers

Brand Name Examples: Combiflam (Roussel) tabs and suspension; Ibugesic Plus (Cipla) tabs, susp.;
Lederflam Plus (Lederle) tabs; Magadol (Alembic) tabs, suspension.; Tribusynth (Astra-IDL) tabs; Zupar
(Allenburys) caps, tabs, syrup; Ketonal-D (PCI); Redufin-A (Unique); Cofenac (Protec) tabs; Diclogesic
(Torrent) tabs; Diclofam Plus (Max) tabs; Fenaside-P (Nicholas) tabs; and such others.

Comments:

i) Ingredients of all these combinations, mainly paracetamol, analgin, ibuprofen, diclofenac, etc., belong to
a single category of drugs, i.e., Non-Steroidal Inflammatory Drugs (NSAIDS). Paracetamol and analgin
have chiefly analgesic and antipyretic actions. Ibuprofen and diclofenac have mainly anti-inflammatory
action in addition to having analgesic and antipyretic effects. All these effects are produced by inhibition of
synthesis of prostaglandins. Since the mechanism of action is same, there is no synergism. More over anti-
inflammatoryactionleads to pain relief.

ii) NSAID combinations are known to cause direct damage to kidney (Clinical Pharmacology, Laurence, 1992,
p-469.) Although nephropathy is uncommonly associated with the long-term use of individual aspirin-like
drugs, the abuse of analgesic mixtures has been linked to the development of renalinjuryincluding papillary
necrosis and chronicinterstitial nephritis (Goodman-Gillman, 1990, p.643).

Recommendations: All such combinations should be banned. Individual ingredients, except analgin, however
may be marketed for use either singly or concurrently in appropriate dosesin suitable conditions.

ii) Safer and better alternatives, including injections, for analgin are available. Looking to the dreaded ADR
of analgin on bone marrow,its marketingas single agent or combination should be banned.

3) Iron Preparations

Haemoglobincontainingironpreparations(bannedsince2000)

Brand Name Examples: Bio-syn (Gufic) liquid; Dexorange Plus (Franco-Indian) caps and syrup; Globac
(Alidac) caps and liquid; Haem Up (Cadila) liquid and gems; Hb-Rich (Merind) liquid; Probofex with
Haemoglobin (Wockhardt) syrup; Reditone Plus (Blue Cross) liquid; and several such others.

Comments:

(i) The source of haemoglobin is blood of animals killed in slaughter houses. This could be dangerous for
human use for the fear of causingallergic reactions (foreign proteins), transmission of infections (zoonosis,
because bloodis arich medium for bacterial growth), etc.

(i) Haemoglobin per se is a poor source of elemental iron absorbed by the body. More than half a bottle of
any of above preparations will be required for appropriate response in anaemic conditions.

(iii) Because of lack of this knowledge on part of patients, and even doctors, it will result in subtherapeutic
use and inadequate treatment.
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(iv) A six-month course with such preparations will cost approx. Rs.3,650/- as against Rs.55/- (approx.) of
treatment with nearly rational preparations of iron-folic acid (Macrofolin-Iron of Glaxo) available in the
market.

(v) No standard textbooks of medical sciences or medical journals mention the use of haemoglobin as a
drug.

Recommendations: (i) Totally ban the use of iron preparations containing haemoglobin from any source.

(ii) Only preparations containingiron and folic acid (in appropriate amounts) are rational and recommended
by WHO. Only such preparations need to be allowed.

4) Cough Suppresants, Expectorants and Mucolytics

Combinations containing so-called expectorants like iodides, chlorides, bicarbonates, acetates, squill,
guiaphenesin, creosotes and volatile oils in addition to central cough suppressants, antihistaminics,
bronchodilators and mucolytics.

Brand Name Examples: Alex cough formula (Lyka) liquid; Asthalin expectorant (Cipla) syrup; Benadryl cough
formula (Parke-Davis) syrup; Bro-Zedex (Wockhardt) syrup; Clistin-DMR (Ethnor) liquid; Contac-CC
(Smith-Kline Beecham) tab; Coscopin-Linctus (Biological-E) syrup; Detigen linctus (Bayer) liquid; Dilosyn
expectorant (Allenburys) liquid; Dristan Expectorant (Manners) liquid; Piriton expectorant (Glaxo) liquid;
Polaramine expectorant (Fulford) syrup; Zeet expectorant (Alembic) syrup; and many such others.

Comments:

(i) Coughisaprotective reflex of body, often asymptom of many common and self-resolving conditions like
common cold.

(ii) Cough could be productive or unproductive. When unproductive and discomforting to patients, it could
be suppressed by centrally acting antitussives like codeine, noscapine, or dextromethorphan.

(iii) When cough is due to allergic reasons, it can be tackled by giving H1 antagonists; when due to
bronchospasm,itcanbe relieved by giving bronchodilators like salbutamol or terbutaline.

(iv) When the cough is productive, it should be encouraged for the purpose of expectoration. Expectorants
like iodides, chlorides, guiaphenesin, creosotes, volatile oils, etc., are claimed to have expectorant value but
may have no more than placebo value (Laurence, p.506). Expectorants given in effective doses are often not
tolerated and produce ADR. Water inhalation as an aerosol, though cheap,is not to be despised. Simply hydrating a
debydratedpatient can have a beneficial effect in lowering sputum viscosity (Laurence, p.505).

(v) Most expectorants are of unproven value as per standard Indian textbooks like Pharmacology and
Pharmacotherapentics (Satoskar, 1995, pp.308-309) and Textbook of Pharmacology (IK.D. Tripathy, 3rd Edition,
1994).

(vi) The Model List of Drugs (Seventh List, WHO, 1992) has not mentioned any substance except centrally
acting cough suppressants in the category of drugs for cough.

(vii) Waterin the vapour formis the best expectorantaccording to Harrison's Textbook of Medicine.

(viii) Using expectorantsis a costlier way of helpinga condition which is often self-resolving,.
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Recommendations: (1) Preparations containing only centrally acting cough suppressants as single ingredient
should be made available.

(il) Bronchodilators may be allowed to be combined with mucolytics butnothingelse.
(i) Single ingredient preparations of antihistamines may be permitted for allergic cough.

(iv) Thereisnoneed forany expectorantsin presentday therapeutics. Banall preparations of expectorants.

5) Oral Enzymes and Digestives

a) Oral Enzymes for proteolyticand anti-inflammatory action, i.e., trypsin, chymotrypsin,
serratipeptidase,etc.

Brand Name Examples: Alfapsin (Lyka) tabs; Chymoral Forte (Elder) and Chymoral Forte D.S. (Elder) tabs;
Restochyme (Walter- Bushnell) tabs; Bidanzen Forte (Biddle-Sawyer) tabs; Kineto (Systopic) tabs; Seraini
(AFD) tabs and several such others.

Comments:(1) The only indication for alpha-chymotrypsin approved by FDA in U.S.A. is for topical use in eye
following surgery.

(ii) These enzymes are protein in nature and when given orally are digested by pepsin in the stomach, rendering
then ineffective. Even if they are protected from action of gastric juice, there is no evidence to show that they
reach the site of infection to produce beneficial actions.

(iif) No pharmocokinetic and bio-equivalence studies of these preparations are available.
(iv) These enzyme preparations are not mentioned in standard textbooks of medicine.
(v) Beingof animal origin they may produce allergic effects.

(vi) Theyare too expensive, especially for non-indications.

Recommendations: All these products must be banned forthwith.

b)OralDigestiveEnzymePreparationsofPancreatin,DiastaseandTakadiastase,Papain,
etc.

Brand Name Examples: Aristozyme (Aristo) caps, drops, liquid; Bestozyme (Biological-Evans) caps, syp,
paediatric syrup; Digiplex (Rallis), all preparations; Essentiale (Rhone-Poulenc) caps; Festal (Hoechst) tabs;
Merizyme (Mercury) syrup; Neopeptine (Raptakos) caps. drops, syrup; Paptazyme (AFD) tabs; Takazyme
(Parke-Davis) powder; Unienzyme (Unichem) tabs, drops; Vitazyme (East India) liquid, drops; Vizylac
(Unichem) caps, dry syrups; and several such others.

Comments: (i) Digestants are drugs that supposedly promote the process of digestionin the gastrointestinal tract
in conditions characterised by alack of one or more of the specific substances that function in the digestion of
food. Although a number of products are marketed including many bizarre mixtures of components, the only
preparations that merit consideration are those of pancreatic enzymes.

*Fixed dose combinations of Pancreatin or Pancrelipase containing amylase, protease and lipase with any other
enzyme. are banned since September 1,2000.
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(ii) These preparations are employed for the treatment of conditions in which the secretion of pancreatic juice
is deficient, forinstance, pancreatis and mucoviscidosis (Goodman-Gillman, 1990, p.929)

(iif) Acid and peptic activity in the stomach can destroy the pancreatic enzymes. Enteric coating may prevent
delivery of enzymes in the duodenum (Goodman-Gillman, 1990, p.929).

(iv) Only one tenth of the normal pancreatic outputis sufficient to prevent excess fat or nitrogen loss. They are
preparations of animal origin and of variable potency. Many of these drugs have been tested for specific effect
in acute pancreatis and none has shown convincing benefit (Laurence, 1992, p.540)

(v) Many of the ingredients presentin the above cited formulations in India, are not mentioned in standard
textbooks of medicine and pharmacology.

(vi) Mucoviscidosisis an uncommon condition in India.

(vii) These are unnecessary and costly preparations. Essential druglist of WHO (1992) has not mentioned
any of these preparations.

Recommendations: All these formulations of oral digestive enzymes should be banned immediately with the
following exception: only enteric coated preparations of pancreatic enzymes may be allowed for restricted
usein properly diagnosed cases of pancreatis and mucoviscidosis under expert supervision.

6) Local Antiseptics

Various Preparations of Povidone lodine, i.e., solutions, mouth washes, scrubs, skin ointments/creams,
vaginal pessaries, etc.

Brand Name Examples: Alphadine (Nicholas) mouth wash solution, vaginal pessaries, ointment; Betadine
(Win-Medicare) mouth wash solution, pessaries, ointment, scrub; Wokadine (Wockhardt) solution,
pessaries, ointment, powder, gargle, scrub; Piodin (Croydon) solution, cream, mouth wash; Povidax
(Unique) solution, mouth wash; Torvidone (Torrent) solution, cream; and several such others. (Though
fixed dose combination of Pancreatin or Pancrelipase containing amylase, protease and lipase with any other
enzymeare banned since 2000, some of the combinations mentioned here are still available.)

Comments:

(i) Povidone-iodine is an iodophore, a loose complex of iodine with poly-vinyl-pyrrolidone. A 10 percent
solution is a stable one and when diluted 10 to 100 times with water, it sets iodine in free form which is
effective as a germicidal. After such dilution, activity of povidone-iodineincreases 10 fold (which is still only
1/15th of theactivity of 2 percenttincture of iodine.) [Goodman-Gillman, 1985, 7th edition].

(ii) Considering the above facts:

*  Formulationslike vaginal pessaries and ointments will be useless.

*  Solutions, scrubs, etc., should be appropriately diluted. However, the instruction on bottles say "use
full strength" or do not advise about dilution. This leads to colossal wastage of anti-septic solution
without the desirable anti-septic effect.

Recommendations: (1) Ban preparations like creams, ointments, pessaries. (i) Allow the formulations like
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scrubs and solutions in appropriate strength, thatis, 10 percent, with clear cutinstructions on its use, thatis
dilute with water by 10 to 100 times before use.

In addition to the above, the following categories of drugs alsoneed tobe banned/rationalised:

7) FDCsof Antiasthmatic Drugs

8) FDCsof Antacids

9) Lactobacillus Preparations

10) Topical Anticoagulants

11) Oral/Injectable Haemostatics except Vitamin K

12) Cerebral Activators such as Pyritinol and Piractecam (Torrent)

13) Cerebral Vasodilators

14) Placentrex (Albert David) and products based on human/animal placenta

15) Ginsengand other such so-called sexual rejuvenators

16) Presence of Alcoholnotrequired assolvents

17) Entire categories of products under the so-calledlabel of Nutritional Supplements.
18) Drugs (of non-modern medical systems) approved by the FDA purporting to cure snake bites, increase

semen, increase the risk of abortion, increase fertility, brain tonics, etc.

Source: Additional Affidavit of LOCOST in Supreme Court Writ Petition No.698 /93, Drug Action Forum and ors

Annexure2
Partial, Cumulative List of Dubious Fixed-Dose Combinations (FDCs) Being Marketed in India:
But not Approved in Any Developed Country. Most of these Combinations are not Approved by the
Drugs Controller General, India and hence Illegal.%
Alprazolam + Sertraline Ofloxacin + Metronidazole
Alprazolam + Imipramine Ofloxacin + Ornidazole
Alprazolam + Fluoexetine Fluconazole + Tinidazole
Alprazolam + Melatonin Doxycycline + Tinidazole
Imipramine + Diazepam Tetracycline + Metronidazole
Risperidone + Trihexyphenidyl Mefenamic Acid + Drotaverine
Norfloxacin + Tinidazole Nimesulide + Paracetamol
Norfloxacin + Tinidazole + Dicyclomine Nimesulide + Diclofenac
Norfloxacin + Tinidazole + Loperamide Nimesulide + Dicyclomine
Notfloxacin + Metronidazole Nimesulide + Chlotrzoxazone
Norfloxacin + Ornidazole Nimesulide + Methocarbamol
Ciprofloxacin + Tinidazole Nimesulide + Camylofin
Ciprofloxacin + Metronidazole Nimesulide + Serratiopeptidase
Ofloxacin + Tinidazole Nimesulide + Tizanidine
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Nimesulide + Paracetamol + Chlorzoxazone
Nimesulide + Tizanidine + Paracetamol
Rofecoxib + Tizanidine

Ibuprofen + Tizanidine

Diclofenac + Famotidine

Diclofenac + Paracetamol + Tizanidine

Diclofenac + Serratiopeptidase

Diclofenac + Paracetamol + Serratiopeptidase
Ibuprofen + Paracetamol + Magnesium Trisilicate
Ranitidine + Dicyclomine

Sucralfate + Oxethazine

Cisapride + Simethicone

Cisapride + Omeprazole

Mosapride + Methylpolysiloxane

Magaldrate + Simethicone + Oxethazine + Dicyclomine
Diazepam + Dried Alum. Hydrox. Gel + Alum. Glycinate + Oxyphenonium
Diazepam + Dried Alum. Hydrox. Gel + Mag, Trisilicate + Dimethylpolysiloxane
Diazepam + Magaldrate + Oxyphenonium
Diazepam + Propantheline + Dihydroxy. Alum.
Amoxycillin + Serratiopeptidase

Pipenzolate + Phenobarbitone

Amoxycillin + Probenecid + Tinidazole
Cefuroxime + Serratiopeptidase

Roxithromycin + Ambroxol

Ciprofloxacin + Ambroxol

Cefoperazone + Sulbactum

Ramipril + Losartan

Amlodipine + Lisinopril

Amlodipine + Enalapril

Amlodipine + Ramipril

Amlodipine + Losartan

Atenolol + Alprazolam

Propranolol + Alprazolam

Propranolol + Diazepam

Cinnarizine + Domperidone

Domperidone + Ranitidine

Domperidone + Omeprazole

Domperidone + Famotidine

Mebendazole + Pyrantel

Mebendazole + Levamisole

Simvastatin + Nicotinic Acid

Cetirizine + Paracetamol + Phenylpropanolamine

| Diclofenac + Tizanidine - - . - .
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List of Drugs Prohibited for Manufacture and Sale through Gazette Notifications”

Amidopyrine.

Fixed dose combinations of vitamins with anti-inflammatoryagents and tranquilizers.
Fixed dose combinations of Atropinein Analgesicsand Antipyretics.

Fixed dose combinations of Strychnine and Caffeinein tonics.

Fixed dose combinations of Yohimbine and Strychnine with Testosterone and Vitamins.
Fixed dose combinations of Ironwith Strychnine, Arsenicand Yohimbine.

Fixed dose combinations of Sodium Bromide/chloral hydrate with other drugs.
Phenacetin.

Fixed dose combinations of antihistaminic with anti-diarrhoeals.

. Fixed dose combinations of Penicillin with Sulphonamides.
. Fixed dose combinations of Vitamins with Analgesics.
. Fixed dose combinations of any other Tetracycline with Vitamin C.

Fixed dose combinations of Hydroxyquinoline group of drugs with any other drug except

for preparations meant for external use.

Fixed dose combinations of Corticosteroids with any other drug for internal use.

Fixed dose combinations of Chloramphenicol with any other drug for internal use.

Fixed dose combinations of crude Ergot preparations except those containing Ergotamine,
Caffeine, analgesics, antihistamines for the treatment of migraine, headaches.

Fixed dose combinations of Vitamins with Anti-TB drugs except combination of Isoniazid with
Pyridoxine Hydrochloride (Vitamin B6).

Penicillin skin/eye Ointment.

Tetracycline Liquid Oral preparations.

Nialamide.

Practolol.

Methapyrilene, its salts.

Methaqualone.

Oxytetracycline Liquid Oral preparations.

Demeclocycline Liquid Oral preparations.

Combination of anabolic Steroids with other drugs.

Fixed dose combination of Oestrogen and Progestin (other than oral contraceptive) containing per
tablet estrogen content of more than 50 mcg (equivalent to ethinyl estradiol) and progestin
content of more than 3 mg (equivalent to norethisterone acetate) and all fixed dose combination
injectable preparations containing synthetic Oestrogen and Progesterone. (Subs. By Noti. No. 743
(E) dt 10-08-1989)

Fixed dose combination of Sedatives/ hypnotics/anxiolytics with analgesics-antipyretics.

Fixed dose combination of rifampicin, 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
Pyrazinamide 1000 mg 1500 mg

ALayPerson’sGuide




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 exceptpreparations 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/orantihistamine.

37. Fixed dose combination of laxatives and/oranti-spasmodic drugsin enzyme preparations.

38. Tixed 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 stimulantand 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
systemicallyabsorbed.

43. Chloral Hydrateasadrug.

44. Dovers PowderI.P.

45. Dover's Powder Tablets I.P.

46. Antidiarrhoeal formulations containing Kaolin or Pectin or Attapulgite or Activated Charcoal.

47. Antidiarrhoeal formulations containing Phthalyl Sulphathiazole or Sulphaguanidine or Succinyl
Sulphathiazole.

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 Diphenoxylate
Lotloperamide or Atropine or Belladona including their salts or esters or metabolites
Hyoscyamine 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. Patentand Proprietary Oral Rehydration Salts other than those conforming to the WHO formula.

53. Fixed dose combination of Oxyphenbutazone or Phenylbutazone with any other drug,
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54.
55.

56.

57.

58.

59.
60.

Fixed dose combination of Analgin with any otherdrug,

Fixed dose combination of Dextropropoxyphene with any other drug other than anti-spasmodics
and/or non-steriodal anti-inflammatory drugs (NSAIDS).

Fixed dose combination of a drug, standards of which are prescribed in the Second Schedule to
the said Actwith an Ayurvedic, Siddha or Unanidrug.

Mepacrine Hydrochloride (Quinacrine and its salts) in any dosage form for use for female
sterilization or contraception.

Fenfluramine and Dexfenfluramine.

Fixed dose combination of Diazepam and Diphenhydramine Hydrochloride.

Fixed dose combination of Metoclopramide with other drugs except combination of
metoclopramide with aspirin/paracetamol (wef Sep 1,2002)

DRUGS PROHIBITED FOR MANUFACTURE, SALE AND DISTRIBUTION FROM

SUBSEQUENT DATE
Drug/Formulation Effective date Notification
1. Cosmetics Licensed as toothpaste/tooth powdet With immediate GSR 444(E)
containing tobacco. effect dt.30.4.92
2. Parenteral Preparations fixed dose combination of Jan 1, 1998 GSR 93(E)
streptomycin with Penicillin dt.25.2.97
3. Fixed dose combination of Vitamin B1, Vitamin B6 and Jan 1, 2001 GSR 702(E)
Vitamin B12 for human use dt.14.10.99
4. Fixed dose combination of haemoglobin in any form Sep 1, 2000 GSR 814(E)
(natural or synthetic). dt.16.12.99
5. Fixed dose combination of Pancreatin or Pancrelipase Sep 1, 2000 GSR 814(E)
containing amylase, protease and lipase with any other dt.16.12.99
enzyme.
6. Fixed dose combination of Nitrofurantoin and Jan 1, 2002 GSR 170(E)
trimethoprim dt.12.3.01
7. Fixed dose combination of Phenobarbitone with any Jan 1, 2002 GRS 170(E)
anti-asthmatic drugs dt.12.3.01
8. Fixed dose combination of Phenobarbitone with Jan 1, 2002 GSR 170(E)
Hyoscin and/or Hyoscyamine dt.12.3.01
0. Fixed dose combination of Phenobarbitone with Jan 1, 2002 GSR 170(E)
Ergotamine and/or Belladona de.12.3.01
10. Fixed dose combination of Haloperidol with any anti- Jan 1, 2002 GSR 170(E)
cholinergic agent including Propantheline Bromide. dt.12.3.01
11. Fixed dose combination of Nalidixic Acid with any anti- Jan 1, 2002 GSR 170(E)
amoebic including Metronidazole dt.12.3.01
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Drug/Formulation Effective date Notification
12 Fixed dose combination of Loperamide Hydrochloride Jan 1, 2002 GSR 170(E)
with Furazolidone dt.12.3.01
13 Fixed dose combination of Cyproheptadine with Lysine Jan 1, 2003 GRS 170(E)
or Peptone. dt.12.3.01
14 Astemizole Apr 1, 2003 GSR 191(E)
dt.5.3.03
15 Terfinadine Apr 1, 2003 GSR 191(E)
dt.5.3.03
16 Fenformin Oct 1, 2003 GSR 780(E)
dt.1.10.03
17 Rofecoxib and its formulations for human use Dec 13, 2004
18 Valdecoxib and its formulations for human use July 25, 2005 GSR 510 (E)
Annexure4

Identification of Harmful, Irrational and Useless Analgesics

Analgesics are the most widely used OTC medicines and the market is flooded with lots of analgesics
available in single as well as combination forms. All of these available products are not useful, and henceitis
veryimportant for the consumer to identify the harmful, irrational and useful analgesics and choose the right
product for his/her condition.

The following information will give a brief account of the analgesics which should not be used as they offer
no special benefits over the rational analgesic product.

I Analgesics that are harmful

a)Analgin(Dipyrone)anditscombinations

The use of Analgin and its combinations can cause severe blood disorders, the appearance of which is
sudden and unpredictable. The risk of such serious adverse effects of analgin and the availability of other
safer and equally effective analgesics (e.g., aspirin, paracetamol) do not justify the use of analgin. It has been
banned in many countries all over the world. Examples of brand products of Analgin (single and
combination) arelisted below:

Brand Content Manufacturer
Novalgin Analgin Hoechst
Baralgan Analgin +Pitofene + Fenpivenium broncide Hoechst
RationalityofDrugs
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Analgin Analgin IDPL
Ultragin Analgin + Paracetamol + Caffeine Wyeth

Baralganhasbeen since banned by an order of the Supreme Courtof India.

FDCs of analginare now banned.

b)OxyphenbutazoneandPhenylbutazone

The use of oxyphenbutazone and phenylbutazone as anti-inflammatory drugs is restricted to only hospital
treatmentof severe conditionslike ankylosing spondylitis.

They cause serious adverse effects such as peptic ulcer, blood disorders, kidney and liver problems, and
hence their use for minor inflammatory ailments is not recommended. They have been banned in many
countries all over the world and safer alternatives such as aspirin, paracetamol and ibuprofen are being
recommended. Examples of brand products of oxyphenbutazone and phenylbutazone (single and
combination) atre:

Brand Content Manufacturer
Actimol Phenylbutazone + Paracetamol Pharmed
Algesin Phenylbutazone + Lidocaine Alembic
Zolandin Phenylbutazone S.G. Pharma
Zolandin Alka. Phenylbutazone + Dried Alum.Hydrox. gel S.G.Pharma
+ Mg. Trisilicate
Phenabid Oxyphenbutazone IDPL
Reparil Oxyphenbutazone F.D.C.
Butadex Oxyphenbutazone + Chloroquine Phos. Cadila
Flumar - P Oxyphenbutazone + Paracetamol Indoco
Tromalgio Oxyphenbutazone + Analgin La Pharma

IT Irrational Analgesic Combinations

a) AnalgesicsplusCaffeine: This combination unnecessarily increases the cost of the product. Beside
caffeine has gotno analgesic or anti-inflammatory effectand it may itself induce headache in excess doses or
onsudden stopping of the medicine. Examples of marketed products are:

Brand Contents Manufacturer
Micropyrin Aspirin + Caffeine Nicholas
Zimalgin Analgin + Paracetamol + Caffeine Rallis

b) AnalgesicsplusMetoclopramide: In these products metoclopramide is claimed to help produce a
more rapid effect by facilitating the absorption of analgesics. However, this is not true. Moreover,
metoclopramide causes serious adverse effects like drowsiness, fatigue, etc. Hence this combination is
useless,irrationaland expensive. Examples of marketed products are:
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Brand Contents Manufacturer
Motopar Paracetamol + Metoclopramide CFLPharma
Paramet Paracetamol + Metoclopramide Wallace

FDCs of metoclopramide with other drugs except combination of metoclopramide with
aspirin/paracetamol have been banned in India from September 2002.

c)AnalgesicsplusSedatives: This combination can cause excessive sedation (sleeping effect) which can
be dangerous. Henceitisanirrationaland expensive combination. Examples of marketed productsare:

Brand Contents Manufacturer
Pomagin Analgin + Diazepam Alkem
Walagesic Dextropropoxyphene + Paracetamol + Diazepam Wallace
Proxyron Dextropropoxyphene + Paracetamol Wockhardt

IIT Useless Analgesics

a)EnzymesandChymotrypsinasAnti-inflammatoryAgents: Although available in the market,
the use of chymotrypsin and other enzymes in the treatment of swelling and pain has not been proven
adequately. Examples of marketed products are:

Brand Contents Manufacturer
Alfapsin Alpha Chymotrypsin with 1ml Sodium Ranbaxy
Chloride Injection (for use in cataract Surgery)

Annexureb

Irrational Combinations of Paracetamol™

Since paracetamol is a very commonly used drug, we briefly discuss here the rationality of formulations
available which contain paracetamol.

1. CombinedformulationsofparacetamolwithNSAIDs

Combination of paracetamol with any NSAIDs (Non-Steroidal Anti-Inflammatory Drugs) can be justified
on the basis that NSAIDs possess anti-inflammatory activity which is lacking in paracetamol. However, anti-
inflammatory activity is required in inflammatory conditions like various types of arthritis. In such cases
anti-inflammatory property itself relieves the pain, so, paracetamol has no role and combination is
irrational. Furthermore, NSAIDs like phenylbutazone are banned and so is the combination. On the other
hand NSAIDs like ibuprofen and indomethacin also possess antipyretic property thus no additional benefit
occurs when such combination are used. Moreover, combinations of NSAIDs are more likely to produce
nephropathyas compared to single agent.
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2. Combinedformulationsofparacetamolwithanalgesics

Paracetamol itself is an analgesic. So combination with other analgesics is irrational. Such combinations
have not been proved superior to either of the drugs except when paracetamol combined with an opioid like
codeine or dextropropoxyhphene. However merit of paracetamol + dextropropoxyphene combination is
controversial. Clinical trials have beeninconclusive as to whetherit has efficacy superior to either drugalone.
Popularity of this formulation may be due to mild euphoric effect of dextropropoxyphene. The main
disadvantage is that in cases of overdose death may occur within an hour due to the rapid absorption of
dextropropoxypheneleading to respiratory depression.

3. Paracetamolcombinationwithcentralmusclerelaxants

Formulations containing paracetamol with four central muscle relaxants are available. Central muscle
relaxants were previously indicated for spastic condition and are still prescribed but their use is declining
owing to their doubtful value. These relaxants have not been included in the latest issue of Goodman and
Gilmann's Pharmacological Basis of Therapentics (1996 edition). If muscle relaxants are useful even then
paracetamol does not provide any benefitif combined with these agents.

4. Formulationsofparacetamolwithantihistaminicsandnasaldecongestants

Various irrational formulations are available as cough and cold remedies containing antihistaminics,
mucolytics, nasal decongestants and cough suppressants. These formulations are useless. In most such
formulations paracetamolis one of theingredients whichisirrational.

5. Combinationofparacetamolwithvariousotherdrugs

(a) Dicyclomine: Dicyclomine is an antispasmodic useful for colicky pain. Combination of paracetamol
does not produce any advantage but cost of the treatment is increased. Paracetamol is not useful in
colicky pain.

(b) Orphenadrine: Otrphenadrine is a drug for Parkinson's disease as it possesses potent central
anticholinergic property. Additionallyitis also a central muscle relaxant but this property is of doubtful
utility. There is no justification of combining paracetamol with orphenadrine as paracetamol does not
produce any beneficial effectin Parkinson's disease.

(¢) Disodium hydrogen phosphate: Although only one preparation is available but without any benefit as
disodium hydrogen phosphateis an alkalinizer. Here probablyitis used as a diaphoretic (increases sweat)
but paracetamol alone is useful if there is fever and in such cases it should be administered separately as
and when required.

(d) Ergotamine: Paracetamol with ergotamine has some justification. Ergotamine is used for acute attack of
migraine, addition of paracetamol products better effect as compared to ergotamine alone, so, this
formulation is rational to some extent, but not necessary.

(e) Metoclopramide: This formulation is also rational to some extent due to the fact that metoclopramide
increases the speed of absorption of paracetamol. Moreover, when this formulationis used for migraine
attack, paracetamol provides some relief, and metoclopramide apart from increasing the absorption of
paracetamol, corrects gastric disturbances in migraine (nausea, vomiting and slight degree of gastral
paralysis).
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In general, fixed dose formulations or combinations should not be prescribed unless there is good reason to
consider that the patient needs all the drugs in the formulation and that the doses are appropriate and do not
need to beadjusted separately ...

It can be concluded that paracetamol should preferably be prescribed separately whenever required as it
provides symptomatic relief in mild to moderate somatic pain and in cases of fever, which is a symptom of
various diseases, particularly infections. Paracetamol should notbe used as a sleep(ing) companion.

Annexure6

Rofecoxib, Heart Attacks and the FDA:
Testimony of David J. Graham, MD, MPH, November 18, 2004

Mzt Chairman and members of the Committee,
Introduction

Good morning. My nameis David Graham, and I am pleased to come before you today to speak about Vioxx
(rofecoxib), heart attacks and the FDA. By way of introduction, I graduated from the Johns Hopkins
University School of Medicine, and trained in Internal Medicine at Yale and in adult Neurology at the
University of Pennsylvania. After this, I completed a three-year fellowship in pharmacoepidemiology and a
Masters in Public Health at Johns Hopkins, with a concentration in epidemiology and biostatistics. Over my
20year careerinthe field, all of itat FDA, T have servedin a variety of capacities. I am currently the Associate
Director for Science and Medicine in FDA's Office of Drug Safety.

During my career, I believe I have made a real difference for the cause of patient safety. My research and
efforts within FDA led to the withdrawal from the US market of Omniflox, an antibiotic that caused
hemolytic anemia; Rezulin, a diabetes drug that caused acute liver failure; Fen-Phen and Redux, weight loss
drugs that caused heart valve injury; and PPA (phenylpropanolamine), an over-the-counter decongestant
and weight loss product that caused hemorrhagic stroke in young women. My research also led to the
withdrawal from outpatient use of Trovan, an antibiotic that caused acute liver failure and death. I also
contributed to the team effort thatled to the withdrawal of Lotronex, a drug for irritable bowel syndrome
that causes ischemic colitis; Baycol, a cholesterol-lowering drug that caused severe muscle injury, kidney
failure and death; Seldane, an antihistamine that caused heart arrhythmias and death; and Propulsid, a drug
for night-time heartburn that caused heart arrythmias and death. I have done extensive work concerning the
issue of pregnancy exposure to Accutane, a drug thatis used to treatacne but can cause birth defects in some
children who are exposed in-utero if their mothers take the drug during the first trimester. During my career,
I'have recommended the market withdrawal of 12 drugs.

Only 2 of these remain on the market today-Accutane and Arava, a drug for the treatment of rheumatoid
arthritis that I and a co-worker believe causes an unacceptably high risk of acuteliver failure and death.
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Vioxx and heart attacks. Let me begin by describing what we found in our study, what others have found,
and what this means for the American people. Prior to approval of Vioxx, a study was performed by Merck
named 090. This study found nearlya 7-fold increase in heartattack risk with low dose Vioxx. Thelabeling at
approval said nothing about heart attack risks. In November 2000, another Merck clinical trial named
VIGOR found a 5-fold increase in heart attack risk with high-dose Vioxx. The company said the drug was
safe and that the comparison drug naproxen, was protective. In 2002, alarge epidemiologic study reported a
2-fold increase in heart attack risk with high-dose Vioxx and another study reported that naproxen did not
affect heart attack risk. About 18 months after the VIGOR results were published, FDA made a labeling
change aboutheartattack risk with high-dose Vioxx, but did not place this in the "Warnings" section. Also, it
did not ban the high-dose formulation and its use. I believe such a ban should have been implemented. Of
note, FDA's label change had absolutely no effect on how often high-dose Vioxx was prescribed, so what
gooddiditachieve?

In March of 2004, another epidemiologic study reported that both high-dose and low-dose Vioxx increased
the risk of heart attacks compared to Vioxx's leading competitor, Celebrex. Our study, first reported in late
Augustof this year found that Vioxxincreased the risk of heartattack and sudden death by 3.7 fold for high-
dose and 1.5 fold for low-dose, compared to Celebrex. A study report describing this work was put on the
FDA website on election day. Among many things, this report estimated that nearly 28,000 excess cases of
heart attack or sudden cardiac death were caused by Vioxx. I emphasize to the Committee that this is an
extremely conservative estimate. FDA always claims that randomized clinical trials provide the best data. If
you apply the risk-levels seen in the 2 Merck trials, VIGOR and APPROVe, you obtain a more realistic and
likely range of estimates for the number of excess cases in the US. This estimate ranges from 88,000 to
139,000 Americans. Of these, 30-40% probably died. For the survivors, their lives were changed forever. It's
important to note that this range does notdepend at all on the data from our Kaiser-FDA study. Indeed, Dr.
Eric Topolat the Cleveland Clinic recently estimated up to 160,000 cases of heartattacks and strokes due to
Vioxx,inanarticle published in the New England Journal of Medicine. This article lays out clearly the public
health significance of whatwe're talkingabout today.

So, how many people is 100,000? The attached Tables 1 and 2 show the estimated percentage of the
population in your home State and in selected cities from your State that would have been affected had all
100,000 excess cases of heart attack and sudden cardiac death due to Vioxx occurred only in your State or
city. This is to help you understand how many lives we're talking about. We're not just talking numbers. For
example, if we were talking about Florida or Pennsylvania, 1% of the entire State population would have
beenaffected. For Iowa, itwould be 5%, for Maine, 10% and for Wyoming, 27%.

If welook at selected cities, I'm sorry to say, Senator Grassley, but 67% of the citizens of Des Moines would
be affected, and what's worse, the entite population of every other city in the State of Iowa. But there is
another way to put this range of excess cases into perspective. Imagine thatinstead of a serious side-effect
of a widely used prescription drug, we were talking about jetliners. Please ignore the obvious difference in
fatality rates between a heart attack and a plane crash, and focus on the larger analogy I'm trying to draw. If
there were anaverage of 150 to 200 people on an aircraft, this range of 88,000 to 138,000 would be the rough
equivalent of 500 to 900 aircraft dropping from the sky. This translates to 2-4 aircraft every week, week in
and week out, for the past 5 years. If you were confronted by this situation, what would be your reaction,
whatwould youwant to know and what would youdo aboutit?
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Brief history of drug disasters in the US. Another way to fully comprehend the enormity of the Vioxx
debacle is to look briefly at recent US and FDA history. The attached figure shows a graph depicting 3
historical time-points of importance to the development of drug safety in the US. In 1938, Congress
enacted the Food, Drug and Cosmetic Act, basically creating the FDA, in response to an unfortunate
incidentin which about 100 children were killed by elixir of sulfanilamide, amedication that was formulated
using anti-freeze. This Act required that animal toxicity testing be performed and safety information be
submitted to FDA prior to approval of a drug. In 1962, Congress enacted the Kefauver- Harris
Amendments to the FD&C Act, in response to the thalidomide disasterin Europe. Overseas, between 1957
and 1961, an estimated 5,000 to 10,000 children were born with thalidomide-related birth defects. These
Amendmentsincreased the requirements for toxicity testing and safety information preapproval, and added
the requirement that "substantial evidence" of efficacy be submitted. Today, in 2004, you, we, are faced with
what may be the single greatest drug safety catastrophe in the history of this country or the history of the
world. We are talking about a catastrophe that I strongly believe could have, should have been largely or
completely avoided. But it wasn't, and over 100,000 Americans have paid dearly for this failure. In my
opinion, the FDA haslet the American people down, and sadly, betrayed a public trust. I believe there are at
least 3 broad categories of systemic problems that contributed to the Vioxx catastrophe and to alongline of
other drug safety failures in the past 10 years. Briefly, these categories are 1) organizational/structural, 2)
cultural,and 3) scientific. I will describe thesein greater detailin a few moments.

My Vioxx experience at FDA. To begin, after publication of the VIGOR study in November 2000, I
became concerned about the potential public health risk that might exist with Vioxx. VIGOR suggested that
the risk of heart attack was increased 5-fold in patients who used the high-dose strength of this drug. Why
was the Vioxx safety question important? 1) Vioxx would undoubtedly be used by millions of patients.
That's a very large number to expose to a setious drug risk. 2) heart attack is a fairly common event, and 3)
given the above, even a relatively small increase in heart attack risk due to Vioxx could mean that tens of
thousands of Americans might be seriously harmed or killed by use of this drug. If these three factors were
present, I knew that we would have all the ingredients necessary to guarantee a national disaster. The first
two factors were established realities. It came down to the third factor, thatis, what was the level of risk with
Vioxxatlow-and high-dose.

To get answers to this urgent issue, I worked with Kaiser Permanente in California to perform a large
epidemiologic study. This study was carefully done and took nearly 3 years to complete. In early August of
this year, we completed our main analyses and assembled a poster presentation describing some of our more
important findings. We had planned to present these data at the International Conference on
Pharmacoepidemiology, in Bordeaux, France. We concluded that high-dose Vioxx significantly increased
the risk of heart attacks and sudden death and that the high doses of the drug should not be prescribed or
used by patients. This conclusion triggered an explosive response from the Office of New Drugs, which
approved Vioxx in the first place and was responsible for regulating it postmarketing. The response from
senior managementin my Office, the Office of Drug Safety, was equally stressful. I was pressured to change
my conclusions and recommendations, and basically threatened thatif I did not change them, I would notbe
permitted to present the paper at the conference. One Drug Safety manager recommended that I should be
barred from presenting the poster at the meeting, and also noted that Merck needed to know our study
results.

An email from the Director for the entire Office of New Drugs, was revealing. He suggested that since FDA
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was "not contemplating” a warning against the use of high-dose Vioxx, my conclusions should be changed.
CDER and the Office of New Drugs have repeatedly expressed the view that ODS should not reach any
conclusions or make any recommendations that would contradict what the Office of New Drugs wants to do
oris doing. Even more revealing, a mere 6 weeks before Merck pulled Vioxx from the market, COER, OND
and ODS management did not believe there was an outstanding safety concern with Vioxx. At the same
time, 2-4 jumbo jetliners were dropping from the sky every week and no one else at FDA was concerned.

There were 2 other revelatory milestones. In mid-August, despite our study results showing an increased risk
of heart attack with Vioxx, and despite the results of other studies published in the literature, FDA
announced it had approved Vioxx for use in children with rheumatoid arthritis. Also, on September 22, ata
meeting attended by the director of the reviewing office that approved Vioxx, the director and deputy
director of the reviewing division within that office and senior managers from the Office of Drug Safety, no
one thought there was a Vioxx safety issue to be dealt with. At this meeting, the reviewing office director
asked why had I even thought to study Vioxx and heart attacks because FDA had made its labeling change
and nothing more needed to be done. At this meeting a senior manager from ODS labeled our Vioxx study "a
scientific rumor." Eight days later, Merck pulled Vioxx from the market, and jetliners stopped dropping
from the sky.

Finally, we wrote a manuscript for publication in a peer-reviewed medical journal. Senior managers in the
Office of Drug Safety have not granted clearance for its publication, even though it was accepted for
publicationina very prestigious journal after rigorous peer review by thatjournal. Untilitis cleared, our data
and conclusions will not see the light of dayin the scientific forum they deserve and have earned, and serious
students of drugsafety and drug regulation will be denied the opportunity to consider and openly debate the
issues we raisein that paper.

Past experiences. My experience with Vioxxis typical of how CDER responds to serious drug safetyissues
in general. This is similar to what Dr. Mosholder went through earlier this year when he reached his
conclusion that most SSRIs should not be used by children. I could bore you with a long list of prominent
and not-so-prominent safety issues where CDER and its Office of New Drugs proved to be extremely
resistant to full and open disclosure of safety information, especially when it called into question an existing
regulatory position. In these situations, the new drug reviewing division that approved the drug in the first
place and that regards it as its own child, typically proves to be the single greatest obstacle to effectively
dealing with serious drug safety issues. The second greatest obstacle is often the senior management within
the Office of Drug Safety, who either actively or tacitly go along with what the Office of New Drugs wants.
Examples are numerous so I'll mention just a few. With Lotronex, even though there was strong evidence in
the pre-approval clinical trials of a problem with ischemic colitis, OND approved it. When cases of severe
constipation and ischemic colitis began pouring into FDA's MedWatch program, the reaction was one of
denial. When CDER decided to bring Lotronex back on the market, ODS safety reviewers were instructed to
help make this happen. Later, when CDER held an advisory committee meeting to get support for bringing
Lotronex back on the market, the presentation on ways to manage its reintroduction was carefully shaped
and controlled by OND. When it came to presenting the range of possible options for how Lotronex could
be made available, the list of options was censored by OND. The day before the advisory meeting, I was told
by the ODS reviewer who gave this presentation that the director of the reviewing office within OND that
approved Lotronex in the first place came to her office and removed material from her talk. An OND
manager was "managing" an ODS employee. When informed of this, ODS senior managementignored it. I
guess they knew who was calling the shots.
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Rezulin was a drug used to treat diabetes. It also caused acute liver failure, which was usually fatal unless a
liver transplant was performed. The pre-approval clinical trials showed strong evidence of liver toxicity.
The drug was withdrawn from the marketin the United Kingdom in December 1997. With CDER and the
Office of New Drugs, withdrawal didn't occur until March 2000. Between these dates, CDER relied on risk
management strategies that were utterly ineffective and it persisted in relying on these strategies long after
the evidence was clear that they didn'twork. The continued marketing of Rezulin probablyled to thousands
of Americans being severely injured or killed by the drug. And note, there were many other safer diabetes
drugs available. During this time, I understand that Rezulin's manufacturer continued to make about $2
million per dayinsales.

The big picture. The problem you are confronting today is immense in scope. Vioxx is a terrible tragedy
and a profound regulatory failure. I would argue that the FDA, as currently configured, is incapable of
protecting America againstanother Vioxx. We are virtually defenseless. Itisimportant that this Committee
and the American people understand that what has happened with Vioxx is really a symptom of something
far more dangerous to the safety of the American people. Simply put, FDA and its Center for Drug
Evaluation and Research are broken. Now, I'm sure you have read the recent proposal to have the Institute
of Medicine performareview of CDER andits drugsafety program and make recommendations for fixing
things up. Don't expect anything meaningful or effective from this exercise. Over the history of CDER's
drug safety program, a number of similar reviews have been done. In the late 1970's, I believe that a blue
ribbon panel recommended that there be an entirely separate drug safety operation in FDA with full
regulatory authority. It wasn't implemented. During the 1980's and early 1990's, CDER organized its own
"program reviews" of drug safety. The basic premise undetlying each of these reviews was that the
"problem" was with the drug safety group; it didn't fit into the Center. So, the charge given to the review
panel members was always framed as "figure out what's wrong with drug safety, and tell us what to do to get
ittofitin." There wasandisanimplicitexpectation that the status quo will remain unaltered.

The organizational structure within CDER is entirely geared towards the review and approval of new
drugs. Whena CDER new drug reviewing division approves anew drug, itis also saying the drugis "safe and
effective."When a serious safety issue arises post-marketing, their immediate reaction is almostalways one
of denial, rejection and heat. They approved the drug so there can't possibly be anything wrong with it. The
same group that approved the drug is also responsible for taking regulatory action against it post-
marketing. This is an inherent conflict of interest. At the same time, the Office of Drug Safety has no
regulatory power and must first convince the new drug reviewing division that a problem exists before
anything beneficial to the public can be done. Often, the new drug reviewing division is the single greatest
obstacle to effectively protecting the public against drug safety risks. A close second in my opinion, is an
ODS managementthatseesits missionas pleasing the Office of New Drugs.

The corporate culture within CDER is also a barrier to effectively protecting the American people from
unnecessary harm due to prescription and OTC drugs. The culture is dominated by a world-view that
believes only randomized clinical trials provide useful and actionable information and that postmarketing
safetyis anafterthought. This culture also views the pharmaceutical industryitis supposed to regulate as its
client, over-values the benefits of the drugs it approves and seriously under-values,
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disregards and disrespects drug safety.

Finally, the scientific standards CDER applies to drug safety guarantee that unsafe and deadly drugs will
remain on the US market. When an OND reviewing division reviews a drug to decide whether to approve it,
great reliance is placed on statistical tests. Usually, a drug is only approved if there is a 95% or greater
probability that the drug actually works. From a safety perspective, this is also a very protective standard
becauseit protects patients against drugs that don't work. The real problemis how CDER applies statistics to
post-marketing safety. We see from the structural and cultural problems in CDER, that everything revolves
around OND and the drugapproval process.

When it comes to safety, the OND paradigm of 95% certainty prevails. Under this paradigm, a drug is safe
until you can show with 95% or greater certainty that it is not safe. This is an incredibly high, almost
insurmountable barrier to overcome. It's the equivalent of "beyond a shadow of a doubt." And here's an
added kicker. In order to demonstrate a safety problem with 95% certainty, extremely large studies are often
needed. And guess what. Thoselarge studies can'tbe done.

There are 2 analogies I want to leave you with to illustrate the unreasonableness of CDER's standard of
evidenceas applied to safety, both pre- and post-approval. If the weather-man says thereis an 80% chance of
rain, most people would bring an umbrella. Using CDER's standard, you wouldn't bring an umbrella until
there was a 95% or greater chance of rain. The second analogy is more graphic, but I think it brings home the
point more clearly. Imagine for a moment that you have a pistol with a barrel having 100 chambers. Now,
randomly place 95 bullets into those chambers. The gun represents a drugand the bullets represent a serious
safety problem. Using CDER's standard, only when you have 95 bullets or morein the gun will you agree that
the gun is loaded and a safety problem exists. Let's remove 5 bullets at random. We now have 90 bullets
distributed across 100 chambers. Because there is only a 90% chance that a bullet will fire when I pull the
trigger, CDER would conclude that the gunis notloaded and that the drugis safe.

Table 1. The percentage of each State's population age 18 years or older that would be affected if an estimated
100,000 excess cases of heartattack and sudden cardiac death due to Vioxx had all occurred in that State. The
States are presented alphabetically. These are the States represented by members of the Senate Finance
Committee.

State Estimated%ofpopulation State ESt;?:{gggiggﬁgludl:: o
agel8yearsorolder

New Mexico 7
Arizona 2 North Dakota 21
Arkansas 5 Oklahoma 4
Florida 1 Oregon 4
Towa 5 Pennsylvania 1
Kentucky 3 South Dakota 18
Louisiana 3 Tennessee 2
Maine 10 Utah 6
Massachusetts 2 Vermont 22
Mississippi 5 West Virginia 7
Montana 14 Wyoming 27
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Table 2. The percentage of the population age 18 years or older from selected cities in the US that would be affected
if an estimated 100,000 excess cases of heart attack and sudden cardiac death due to Vioxx had all occurred in that
city. The cities chosen were from the more highly populated States shown in Table 1. These cities are in States

represented by members of the Senate Finance Committee.

Stateandcity Estimated%of Stateandcity Estimated%of
population population
Arkansas 73 Louisiana
Little Rock New Otleans 27
Arizona 66 Oklahoma
Scottsdale Oklahoma City 26
Tuscon 27 Oregon
Florida Portland 25
Otlando 72 Pennsylvania
Tallahassee 89 Pittsburgh 40
Tampa 44 Lancaster 100
lowa Tennessee
Des Moines 67 Nashville 23
All other cities 100 Utah
Kentucky Salt Lake City 73
Louisville 52
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* Rofecoxib belongs to the group of NSAIDs (nonsteroidal anti-inflammatory drugs) known as COX-2 selective inhibitors
or coxibs (CycloOXygenase-2 InhiBitors). Being COX-2 selective means that these drugs act specifically on one form of
the cyclooxygenase (COX) enzyme, namely the COX-2, whereas previous NSAIDs inhibited both COX-1 and COX-2.
This specificity allows rofecoxib and other COX-2 inhibitors to reduce inflammation and pain while minimizing undesired
gastrointestinal adverse effects - peptic ulcers - that are common with non-selective NSAIDS such as aspirin, naproxen,
and ibuprofen.

Itis currently unknown whether the increased risk of adverse cardiovascular events is common to all COX-2 inhibitors.
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See Chapter 5 for a brief discussion on clinical trials, randomization, etc.

® Adenoma refers to a collection of growths (-oma) of glandular origin. Adenomas can grow from many organs including the
colon, adrenal, pituitary, thyroid, etc. These growths are benign, but some are known to have the potential, over time, to
transform to malignancy (at which point they become known as adenocarcinoma.) A po/yp is a smooth-coated abnormal
growth (tumor) projecting from a mucous membrane. Itis attached to the surface by a narrow elongated pedicle. Polyps are
commonly found in the nose, urinary bladder, uterus, rectum, and large intestine. They may also occur elsewhere in the
body whetre mucous membrane exists. In 2001, Merck commenced the APPROVe (Adenomatous Polyp PRevention On
Vioxx) study, a three-year trial with the primary aim of evaluating the efficacy of rofecoxib for the prophylaxis of colorectal

polyps.
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Celecoxib had already been approved for this indication, and it was hoped to add this to the indications for rofecoxib as
well. An additional aim of the study was to further evaluate the cardiovascular safety of rofecoxib.

The APPROVe study was terminated eatly when the preliminary data from the study showed an increased relative risk of
adverse thrombotic cardiovascular events (including heart attack and stroke), beginning after 18 months of rofecoxib
therapy. In patients taking rofecoxib, versus placebo, the relative risk of these events was 1.92 (rofecoxib 1.50 events vs
placebo 0.78 events per 100 patient years). The results from the first 18 months of the APPROVe study did not show an
increased relative risk of adverse cardiovascular events. (Bresalier ez a/., 2005). Previous Phase III clinical trials had also not
shown this trend. (Swan, 2004)

In sum, the APPROVe study suggested that long-term use of rofecoxib resulted in nearly twice the risk of sufferinga heart
attack or stroke compared to patients receiving a placebo.

“"Conflicts of Intereston COX-2 Panel” at <http:/ /www.cspinet.org/integrity/press/200502251. html>:
"The Food and Drug Administration on February 16-18, 2005 held an advisory committee meeting to discuss the
cardiovascular risk posed by painkillers known as Cox-2 inhibitors, which include Celebrex, Bextra and Vioxx. The former
two drugs are manufactured by Pfizer. The latter is manufactured by Merck. Novartis also has a Cox-2 inhibitor in its
pipeline. At the end of the hearing, the FDA advisory panel voted to keep all three on the market, though with heightened
warnings about the dangers posed by this class of drugs. At the request of the New York Times, the Center for Science in
the Public Interest evaluated the 32 scientific experts chosen by the FDA to evaluate these drugs. The CSPI research
uncovered affiliations between 10 of the scientists that served on the committee and the three manufacturers of Cox-2
inhibitors. This would appear to be a direct violation of the Federal Advisory Committee Act, which prohibits scientists
with direct conflicts of interest from serving on panels offering advise to federal regulatory agencies. Another 17 scientists
had other ties to drug manufacturers, though not the three with products under consideration at the meeting. According to
a New York Times analysis of the votes, the advisory committee would have voted against Bextra and Vioxx staying on the
market had scientists with conflicts of interest been excluded from the vote."

7 Source: < http://gastroenterology.jwatch.org/cgi/content/ full/2005/1230/11>
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<www.fda.gov/cder/drug/infopage/vioxx/vioxxgraham.pdf >, "Memorandum from David J. Graham, MD, MPH,
Associate Director for Science, Office of Drug Safety to Paul Seligman, MD, MPH, Acting Director, Office of Drug
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?See "Conflicts of Interest on COX-2 Panel" at <http:/ /www.cspinet.org/integrity/press/200502251. html>, op.cit.
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approximately 9,200 lawsuits, which include approximately 18,250 plaintiff groups alleging personal injuries resulting from
the use of the drug. In addition, as of Nov. 30, 2005, approximately 3,700 claimants had entered into Tolling Agreements
with the Company, which halt the running of applicable statutes of limitations. And it is not just the United States victims
that are suing the company. The Australian law firm, Slater and Gordon, has sued Merck in the Supreme Court of Victoria
seeking damages for at least 400 victims, including family members of approximately 50 who died while taking the drug.
Australian lawyers say that the number in Australia could reach into thousands.
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“Source: P A Francis: "Vicious Circle of Combinations", Pharmabiz.com. Reproduced with permission.

' "Nimesulide: Druglinked to child deaths is still available in India'BM] 2003; 326:70 (11 January)
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Chapter 4
Marketing of Drugs

This branch of medicine had commonly been reckoned one of the most lucrative; for the subjects of it are generally found amongthe affluent: they are
seldons without some complaint that requiresassistance; and they measure their comforts too often by thequantity of medicine that is served up.

~Trotter T. A View of the Nervous Temperament Being a Practical Enquiry into the Increasing Prevalence, Prevention,
and Treatmentof Those Diseases Commonly Called Nervous, Biliary, Stomach and Liver Complaints; Indigestion; Low
Spirits, Gout etc. 2nded. London: Longman, Hurst, Rees, and Orme, 1807: 231

1. Pharma Scenario in India

India has a vast pharma market, and is rightly celebrated in international circles for making medicines very
affordable and low-priced. As of 2003, the Indian industry was supplying 20 percent of the world's drugs (by
volume) and is currently one of the largest pharma industries in the world (by volume). At least 60
manufacturing plants in India have US Federal Drug Administration (FDA) approval, second only to the
United States. Currently a dozen top Indian companies are major suppliers to the US and European market
aswellas China.

In 2005, India's drug prices were among the lowest in the wotld (dollar terms and even in purchasing power
parity terms) with Chinaas the possible exception for even lower prices.

India's homegrown drug companies have outstripped Western MNCs iz India (see Tables 1 and 2 and 3). But
in comparison to worldwide pharma majors, the sales of entire Indian drug industry was US § 10 billion
(aboutRs 40,000 cr) in 2005 whereas the sales of the top 15 companies in the world in 2004 was more than US
$ 400 billion. In 2004, US drug companies spent more than US § 33 billion in research whereas Western drug
companies spentonly US § 33 million in India on R and D. Indian drug companies all put together spent US §
0.3 billion on R and D. Just to give an idea of the disparity, merely world pharmaceutical packaging demand
will reach US$ 22.20 billion in 2007. The US will remain the largest consumer of drug packaging while China

. 1
generates the fastest gains.

Nevertheless, the booming Indian pharma market coming to the rescue of generics world over, especially by
making low priced antiretrovirals, is a good part of the story. The not so good partis that the Indian pharma

. . . . . 2
scenario, as faras the ordinary poor consumeris concerned, is a failure of the market.

As a result of this extreme market failure and failure of regulation in the absence of well-functioning
markets, the drug (medicines) availability situation in India is one of poverty amidst adequacy - there is
inadequate access and supply of even essential drugs to the poor despite adequate drug production. Adding
to this misery is the poorly functioning public health system. While the sales of Indian Pharma
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companies are increasing steadily (approximately Rs 40,000 cr during 2005, including exports), the total
government expenditure by both Central and State Governments would be of the order of a mere Rs 3000
cr, with the Southern States spending 15 % on health of the total budget while Assam, Bihar, UP and Orissa
would spend around 5 percent! Share of drugs to total treatment costs can vary from 50 to 80 percent
depending on rural/urban locations and inpatient/out patient treatment. All-India figures for per capita

annual drugs and other medical expenditure (rural) is Rs 294 out of Rs 380 for healthasa whole.”

Table 1: Earnings by Top 25 Indian Pharma Companies

(Rs crore) Net sales Exports (FOB) Imports (CIF) Exports as % of sales
2004-05 2003-04 | 2004-05 2003-04 | 2004-05