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PREFACE

We are pleased to introduce this book for the subject of ‘Pharmacotherapeutics’ for the
Diploma in Pharmacy course, which is in accordance with the New Syllabus of Pharmacy
Council of India.

Pharmacotherapeutics is an interesting subject which deals with the clinical purpose or
indication for giving a drug, which ensures proper and rational use of drugs and also helps to
avoid or reduce adverse drug reactions and toxicity.

In this book, the students will learn the fundamental concepts of ‘Pharmacotherapeutics’.
This book includes a detailed introduction to pharmacotherapeutics, its scope and objectives
with definition, etiopathogenesis, clinical manifestations, non-pharmacological and
pharmacological management of the diseases associated with various disorders of
Cardiovascular System, Respiratory System, Endocrine System, Central Nervous System,
Gastrointestinal Disorders, Haematological Disorders, Infectious Diseases, Musculoskeletal
Disorders, Dermatology, Ophthalmology and Women’s Health. One topic included
exclusively related to Anti-microbial Resistance, one of the leading global health burdens.
This book will help the students to assess the subjective and objective parameters of patients
in common disease conditions, assist other healthcare providers to analyse drug related
problems and provide therapeutic interventions, participate in planning the rational medicine
therapy for common diseases and design and deliver discharge counselling for patients.

This book has been organised into 14 chapters. The text has been written in a
comprehensible manner from the student’s point of view thereby rendering it helpful for both
students and the teachers. Topics have been explained with the help of self-illustrative
figures with neat labelling for making the subject more interesting and readable. We have
also given each medication doses and its adverse drug reactions so that the students can
utilise this book as handbook for their studies and during patient counselling.

We have made every effort to avoid errors. However, despite best efforts, some might
have crept up inadvertently. Constructive suggestions, comments, and criticisms on the
subject matter will be gratefully acknowledged. Your suggestions for the same will be highly
appreciated and incorporated in next edition.

Please email us at: himpub@bharatmail.co.in and muralidharan@clbaidmethacollege.com

Website: www.himpub.com, www.clbaidmethacollege.com
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INTRODUCTION TO
PHARMACOTHERAPEUTICS1

Chapter Sections
1. Introduction, Scope and Objectives

2. Rational Use of Medicine (RUM)

3. Evidence-based Medicine (EBM)

4. Essential Medicines List

5. Standard Treatment Guidelines (STGs)

1. Introduction
Pharmacotherapeutics is the clinical purpose or indication for giving a drug.

Pharmacotherapy is the treatment of disease through the administration of drugs. Responsible
for ensuring the safe, appropriate, and economical use of medicines for direct patient care.

Scope and Objectives

Need for Monitoring Pharmacotherapy
 Ensures proper and rational use of drugs.
 Avoid and reduce adverse drug reactions and toxicity.
 Maintains drug costs at an optimum level and still provide quality and effective products.
 Ensures patient compliance.
 Exploits the advances in knowledge made by researchers and scientists.

Drug
Drug can be defined as any substance that is used to prevent, diagnose, treat, or relieve

symptoms of a disease or abnormal condition. The word “drug” comes from the word “droge
(vate),” which means “dry (barrels)” and refers to medicinal herbs kept as dry materials in
barrels.
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A medicine, often known as a Pharmaceutical, is a substance that is used to treat or prevent a
disease, as well as to relieve its symptoms.

Pharmacology
It is the science of drugs including their origin, composition, pharmacokinetics, therapeutic

use, and toxicology. It is the branch of medicine concerned with the uses, effects, and modes of
action of drugs.

‘Pharmacodynamics’ and ‘Pharmacokinetics’ are the two primary branches of
Pharmacology. Pharmacodynamics is the study of what drug does to the body, while
Pharmacokinetics is the study of what body does to the drug.

Pharmacokinetics is made up of four phases absorption, distribution, metabolism, and
excretion (ADME). The transport of a medicine from the place of administration into the
bloodstream is known as absorption. The transport of a medicine through blood and into the cells
is known as distribution. The transformation of a drug into active or inactive another substance is
referred to as metabolism. The removal of the drug or its metabolites from the body is known as
excretion. The elimination of a medication is both metabolism and excretion.

Orally given drugs pass through the liver before entering the circulatory system. A high first-
pass effect occurs when a medication is highly metabolised. The amount of medication that is
transported to the body is significantly reduced as a result of this impact. The kidney is the main
organ in charge of medication elimination. Drug excretion in the urine is influenced by three
processes: glomerular filtrate, passive tubular reabsorption, and active tubular secretion. Anything
that lowers kidney function lowers drug excretion, resulting in higher drug levels in the
bloodstream.

A drug’s half-life (t1/2) is the time it takes for half of the drug molecules in the body to be
eliminated (through metabolism and excretion). When the ongoing dose of a drug is in balance
with the drug’s elimination rate, that is, when the amount of drug entering the body equals the
amount being removed, the drug is said to be in a steady state. After four to five half-lives, a
steady state is reached. The dosage of the drug or the frequency with which it is administered
have no bearing on the achievement of steady state. Loading doses are higher-than-normal
dosages used to start therapy with medicines with extremely lengthy half-lives. The goal of a
loading dosage is to obtain a therapeutic blood level of the drug fast, even if the drug has not yet
reached steady state. Maintenance doses are the doses given on a regular basis throughout the
therapy.

Most medications work in the body by binding to locations on cells called receptors.

Receptor is a macromolecule in the membrane or inside the cell that specifically (chemically)
bind a ligand (drug). An agonist is the drug which can stimulate the receptors and produces cell
biological response. Antagonists are the drugs that reverse the biological response by connecting
to receptors to prevent other compounds from attaching and “turning on” the cell.
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The therapeutic index is a metric for determining a drug’s level of safety. When it comes to
drugs with a narrow therapeutic index, the difference between the effective dose and the
hazardous or lethal dose is minimal. Patients using these medications must be properly monitored
for side effects. They must also have their drug blood levels constantly monitored. Drug dosages
are changed to keep the drug at a therapeutic level.

Side effects are unwanted undesirable effects that are possibly related to a drug.

A noxious and unintended response to a drug that occurs at doses normally used for the
prophylaxis, diagnosis, or therapy of disease, or for the modification of physiological function is
known as adverse drug reactions. Drug toxicity can result from overdosing, drug accumulation
in the body over time, or the inability of patient’s body to eliminate the drug.

2. Rational Use of Medicine (RUM)
The use of pharmaceuticals for disease treatment, prophylaxis, and diagnostics is expanding

in response to the growing diversity of diseases and population. Rational Use of Medicines (RUM)
is critical to effective pharmacotherapy. RUM can be described as the prescription of medicines
for the right patient, suited to their clinical needs, in the right doses, for the right duration, via the
right channel, and at a cost that the patient and community can pay. In the current context,
irrational drug usage includes under use, over use, erroneous prescribing, and polypharmacy.
Irrational medication use can have unfavourable health and economic consequences.

Factors that have led sudden realisation for rational drug use are.

 Drug explosion
 Efforts to prevent the development of
 Resistance
 Growing awareness
 Increased cost of the treatment
 Consumer protection Act.
Irrational use of drugs is due to

 Under-prescribing
 Incorrect prescribing
 Extravagant prescribing
 Over-prescribing
 Multiple prescribing
 Prescribing of drugs with unproven/doubtful efficacy
The reasons for the irrational use of medicines are

 Increased and easy availability of over-the-counter drugs
 A patient influencing a doctor to write a prescription
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 Physicians or interns in training have insufficient knowledge
 Adverts and promotions for drugs that are not appropriate
 Non-healthcare personnel, friends, relatives, and strangers, advising people to take

medicine
Irrational use of medicines leads to a reduction in the quality of drug therapy and increases

morbidity and mortality with wastage of resources and money. World Health Organization (WHO)
provides papers for Drugs and Therapeutics Committees, as well as a Guide to Good Prescribing,
which may be a valuable source of information about the use of vital pharmaceuticals in a rational
manner. STGs (Standard Treatment Guidelines) is a useful tool for prescription which is
beneficial to primary health care practitioners.

The process of rational prescribing, as per WHO’s “Guide to Good Prescribing – A Practical
Manual,” which has six steps

1. Define the patient’s problem
2. Specify the therapeutic objective for the patient
3. Determine and verify whether your present treatment is suitable for the patient based on

the criteria of safety, efficacy, tolerability, and cost.
4. Start the treatment with the right dose, right duration, and right route.
5. Provide necessary information to the patient along with required instructions and

warnings for the expected ADRs.
6. Monitor the treatment if possible and call for a review.
WHO emphasises the need of rational medication usage and suggests 12 essential strategies

to promote RUM.

 Establishment of a multidisciplinary national body to coordinate policies on medicine use
 Use of international and established clinical guidelines
 Development and use of national essential medicines list for each country
 Establishment of drug and therapeutics committees in districts and hospitals
 The inclusion of problem-based Pharmacotherapy training in undergraduate curriculum
 Continuing in-service medical education as a licensure requirement
 Drug therapy should be supervised, audited and feedback should be taken from the

healthcare professionals
 Use of independent information on medicines and avoid the promotional literature for

referencing
 Public education and awareness regarding medicines
 Avoidance of financial incentives from the companies
 Use of appropriate and enforced regulation
 Sufficient government expenditure to ensure availability of medicines and staff
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3. Evidence-based Medicine (EBM)
Evidence-based medicine (EBM) refers to careful, explicit, thoughtful, and appropriate

application of current, best evidence in making decisions about individual patients’ care. The term
“evidence-based medicine” (EBM) has piqued the curiosity of health professionals. EBM, is a
type of medicine that is based on clinical competence, patient values, and best available
technology with able evidence in decision-making process for patients’ medical treatment. It is an
initiative aimed to increase the use of high-quality clinical research in clinical decision-making.

EBM necessitates the development of new clinical abilities, such as efficient literature
searches and the application of rigorous evidence criteria in the evaluation of clinical literature.
Evidence-based medicine is a lifelong, self-directed, problem-based learning process in which the
need for clinically essential information on diagnosis, prognosis, therapy, and other clinical and
health-care concerns arises from caring for a patient. The implementation of EBM results in more
cost-effective and better health care.

The development of systematic reviews and meta-analyses is one of the important aspects of
evidence-based medicine. The EBM-oriented clinicians have three tasks:

 To use evidence summaries in clinical practice
 To develop and update selected systematic reviews or evidence-based guidelines in their

area of expertise
 To enrol patients in studies of treatment, diagnosis, and prognosis on which medical

practice is based.

Classification of Evidence Information Levels
Evidence-based medicine categorises different types of clinical evidence according to the

strength from the various biases and medical research.

 Evidence obtained by meta-analysis of several randomised controlled research (RCR).
 Evidence from only one RCR.
 Evidence from well-designed controlled research RCR.
 Evidence from one quasi experimental research.
 Evidence from non-experimental studies.
 Evidence from experts and clinical practice.
Steps involved in the use of evidence-oriented approach in family medicine

 Define problem
 Search for wanted sources of information
 Critical evaluation of the information
 Application of information on the patient
 Efficacy evaluation of this application on a patient
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Figure 1.1: Evidence based medicine (EBM) triad

4. Essential Medicines List
Essential Medicines are those that satisfy the priority health care needs of the population.

The list is made to disease prevalence, efficacy, safety, and cost-effectiveness of the medicines.
Such medicines are intended to be available in adequate amounts, in appropriate dosage forms
and strengths with assured quality. They must be available in such a way that an individual or
community can afford.

The essential medicines list (EML) is made to improve medical care quality, medication
management, and the cost-effective use of health-care resources.

First country in the world to compose its EML was Tanzania in 1970, the first WHO model
list of essential medicines was published in the year 1977 which contained 186 medicines. WHO
EML were increased over the years. The first National List of Essential Medicines of India was
prepared and released in 1996. This list was subsequently revised in 2003.

The essential medicines list needs to be country specific addressing the disease burden of the
nation and the commonly used medicines at primary, secondary and tertiary healthcare levels.
The medicines in National List of Essential Medicines (NLEM) should be available at affordable
costs and with assured quality. The medicines used in the various national health programmes,
emerging and re-emerging infections should be addressed in the list. The Government of India,
Ministry of Health, and Family Welfare (MOHFW) is mandated to ensure the quality healthcare
system by assuring availability of safe and efficacious medicines for its population.

The primary purpose of NLEM is to promote rational use of medicines considering the three
important aspects:

 Cost,
 Safety
 Efficacy
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It promotes prescription by generic names. Healthcare delivery institutions, health insurance
bodies, standards setting institutions for medicines, medicine price control bodies, health
economists and other healthcare stakeholders are benefitted in framing their policies. The table
below displays the number of medicines in NLEM over the years.

Sl.No. Year NLEM
(Number of medicines)

1. 1996 279

2. 2003 354

3. 2011 348

4. 2015 376

5. 2021 399

Advantages of Essential Medicines
The implementation of the concept of EM has several logistic and prescribing advantages.

Better management of medicines, easier procurement, storage, distribution, more manageable
stock, better quality assurance, easier dispensing, less fragmentation of budget with improved
drug availability. Prescribing improves due to focused training and drug information, better
recognition of adverse drug reactions, drug interactions and focused education efforts. EM closely
relates to treatment guidelines for clinical diseases and is also used for the procurement and
supply of medicines in public sector, schemes for reimburses medicines costs and local medicine
production. The implementation must be flexible and adaptable to different situations, which
medicines are regarded as essential and remains a national.

5. Standard Treatment Guidelines (STGs)
STGs is defined as the suggested treatment options for a single disease or medical condition

(e.g., HIV and AIDS) or a group of diseases or medical disorders. STGs, in conjunction with
EMLs and formularies, aid in the promotion of sensible medicine usage. STGs can assist
standardise and optimise patient care if they are developed in close collaboration with end users
through a consultative and consensus-building process. They make pharmaceutical distribution,
treatment decisions, training, and reimbursements easier.

Standard Treatment Guidelines (STGs), therapy protocols, and prescribing policies are all
deliberately developed statements that help prescribers make judgments regarding the best
treatment and health care for a particular clinical situation. The consensus on the best treatment
options within a health facility or system is frequently reflected in these guidelines.

They are one of the strategies for promoting the therapeutically effective and cost-effective
use of pharmaceuticals.
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STGs are a collection of preferred pharmacological and non-pharmacological treatments for
frequent health conditions that people in a particular health system. The name, dosage form,
strength, average dose (paediatric and adult), number of doses per day, and duration of treatment
should all be included in the pharmacological treatment. Other diagnostic information and patient
recommendations may also be supplied. The most frequent diseases and significant medical
disorders with the highest rates of morbidity and mortality are chosen.

Expert authors and reviewers must use the most up-to-date and evidence-based information
when determining appropriate treatment alternatives in treatment guidelines. Effective
implementation, on the other hand, is likely the most difficult aspect of implementing STGs.

When STG is implemented effectively, it offers several advantages:

Patients
 Most cost-effective optimal therapy is provided.
 Better compliance through consistency among prescribers.
 Improvement in availability of drugs.
 Overall better quality of care.

Health care providers

 Provides standardised guidance to practitioners
 Quality of care standard- based on expert consensus and basis for monitoring.
 Utilizes only formulary or essential medicines, the health care system needs to provide

only the medicines in the STGs.

Supply managers

 Identification of medicines to be available for the most treated problems.
 Facilitation of prepackaging of course-of-therapy quantities of commonly prescribed

items.
 Medicine demand more predictable, so forecasting more reliable.

Health care policy makers

 Provides focus therapeutic integration of special programs (diarrhea disease control, acute
respiratory infection)

 Provides a system for controlling cost by using funds more efficiently.

Drawbacks of STGs
Establishing, developing and implementation of STGs is a difficult, lengthy and time-

consuming process. It needs to be updated regularly to reflect changes in treatment strategies.
If a regular updating is not followed, they lose credibility and become obsolete. The extent of
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information to be provided in each medical condition is often a difficult decision. However, the
STG manual should be concise and small enough to carry it easily.

Key Features of a Successful STGManual

Simplicity: The number of health problem is limited to commonly observed conditions.
Each clinical condition lists a few salient features with clear and concise information on
pharmacological and non- pharmacological treatment.

Credibility: Guidelines must be developed by the most respected experienced clinicians in
the country and revision must be based on actual experience.

Treatment standards for all levels of health care facility: Health care providers use the
same standard treatment; however, the referral criterion differs. While the first-choice treatment
for a patient depends upon the patient’s diagnosis and condition and not on the prescriber.

Medicine supply based on standards: The supply of medicines must match with the
standard treatment and list of essential medicines.

Regular updating: Any change in the therapeutic options, bacterial resistance pattern should
be incorporated in the revised version to reflect current recommendations.

User friendly: The STGs should be published as small, durable pocket manual which make
it convenient to carry and use.
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