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ABSTRACT
Pharmacoepidemiology (PCE) is the study of the use of and the effects of drugs in large numbers of
people. Moreover, the PCE can be referred to as the transparent application of epidemiological
methods through pharmacological treatment of conditions in order to understand the conditions to be
treated. The PCE research has evolved as an important discipline that analyzes information on adverse
drug events, drug utilization patterns, drug efficacy, and post-marketing surveillance research. In
addition, the PCE includes the application of principles of epidemiology to the study of drug use and
outcomes in large populations; providing an estimate of the probability of beneficial effects in
populations; the probability of adverse effects in populations; and other parameters which relates to
use of drugs alongwith methods for continual monitoring for unwanted effects and other safetyrelated aspects of drugs. The present review highlights about various methodologies and effects
possessed by of PCE.
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INTRODUCTION
Pharmacoepidemiology (PCE) can be
defined as the study of use and effects of
drugs in large groups of general
population.1-2 PCE was first described in
the year 1984, when it was proposed that
a new discipline was necessary in order to
integrate epidemiology and drug-related
events. PCE has been considered to
make use of both pharmacology and
epidemiology, and, hence PCE acts as a
bridge between pharmacology and
epidemiology.3-4 It has been widely
accepted that pharmacology is the study
of the effect of drugs and clinical
pharmacology is the study of effect of
drugs on man, whereas, epidemiology is
the study of the distribution and resulting
determinants of diseases on populations.
Further, the epidemiological studies can
be divided into descriptive epidemiology,
which describes the incidence and
prevalence of diseases; and analytic
epidemiology,
which
includes
observational studies like case-control and
cohort studies, and experimental studies
which include clinical trials or randomized
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clinical trials.5-6 Furthermore, the PCE
benefits from the methodology developed
in general epidemiology and develop them
for applications of methodology unique to
needs of PCE.6 Moreover, PCE supports
the optimal use of medications and helps
clinicians make better-informed drug
therapy decisions, which can be
evidenced from the recent withdrawals of
marketed medications due to adverse
events. Additionally, PCE provides
valuable information about clinical and
economical outcomes of drugs and
biologics, especially after their permission
for clinical use.7 PCE has been reported to
possess a number of roles in various
areas like data supplementation in
premarketing studies; quantitation of the
incidence of drug effects; discovery of
undetected drug effects; analysis of costeffectiveness of drugs; drug utilization
patterns
and
adherence
profiles;
assessment of effects of drug overdoses
and reassurance of drug safety; and the
association between medication use and
outcomes.7-8 However, the pharmacy
professionals possess an important role in
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conducting the pharmacoepidemiological
studies due to their capability of
understanding
and
utilizing
the
fundamental
pharmacoepidemiological
concepts and methods in their routine
practice.9-10 This contention is supported
by the fact that the patients and health
care providers rely on pharmacists to
appropriately evaluate the benefits and
risks of drug therapy, and, hence indicates
a need for PCE training and education for
general public. This review article
discusses about the aims of objectives of
conducting PCE studies. Moreover,
various methodologies adopted for
conducting PCE studies have been
discussed in the present review.
AIMS
AND
OBJECTIVES
OF
PHARMACOEPIDEMIOLOGY
It has been documented that PCE
analyzes information on adverse drug
events, drug utilization patterns, drug
efficacy, and post-marketing surveillance
[4]
. PCE has been noted to own various
aims which include determining the
distribution of disease; examining the
determinants of a disease; and judging
whether a given exposure causes or
prevents disease possess.7 However, the
PCE is primarily essential for evaluating
the drugs safety and effectiveness to give
active treatment, but other objectives of
PCE have also been documented which
involve, the measurement of populationbased benefits and risks of drug use;
assessment of the benefit-risk ratio;
analysis of prescribing of drugs and its
determining
factors;
and
the
implementation of PCE knowledge into
action.11 In addition, analyzing the
people’s actual use of drugs and its
determinants; describing and analysing
the economics of drug use; and advising
the decision-makers over the drug use,
accounts for other potent objectives of
PCE. Moreover, PCE can play an
important and useful role for helping to
find out the advantages, benefits and risk
factors, health care system, high profile
withdrawing of drugs for safety reason
followed by the principles and major
warnings for drugs existing in the market.812
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METHODOLOGY
OF
PHARMACOEPIDEMIOLOGY
It has been widely accepted that various
methods are used to study health events
associated with drug exposures. The
usual approach to studying adverse
reactions begins with the collection of
spontaneous reports of drug-related
morbidity or mortality. However, it has
been a comprehensive topic of debate
that a large number of study designs and
methods are required in order to generate
data on the uses and risks of newer and
older drugs. The types of study designs
used in PCE can be classified as
experimental studies including clinical
trials or randomized clinical trials; and
observational studies including casecontrol and cohort studies.5-6 The
experimental studies have been frequently
used to measure the importance and
consequence of the alteration of a
strategy or policy. The experimental
studies have been noted to employ control
in the assignment of individuals to
exposure groups, usually through random
assignment of individuals to the exposure
under investigation, and then follow-up of
individuals in order to detect the effects of
drug exposure.13-14 On the other hand,
observational
epidemiologic
study
designs, like case-control, cohort, and
cross-sectional
studies,
are
used
extensively. In addition, large automated
databases, meta-analysis, randomized
controlled trials, and hybrid designs have
also been documented to play an
important role in PCE.15-16 However, it ahs
been noted that epidemiologic studies do
not use randomization in order to
determine who will receive a particular
drug exposure, but the associations
between exposures and diseases are
determined by the use of observational
study designs and statistical analysis. The
observational methods are used in most
situations due to the limitations in the use
of experimentation because of ethics and
cost.16-17 However, the observational
studies have been proven to be quicker
and less costly than experimental studies,
but they have been noted to possess
various disadvantages like confounding by
indication, which occurs when the subjects
treated with the medication of interest
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differ from the nontreated group on a
characteristics associated
with
the
outcome.5-6 Currently, there is growing
interest in using computerized databases
containing medical care information for
conducting the PCE studies. In addition,
various multipurpose databases have
been used for PCE studies, which include
data from managed care organizations,
the Medicaid program, the Medicare
program, and geographically defined
populations.18-20 Such databases have
been noted to possess information on
patient demographics, outpatient drugs,
hospital
discharge
diagnoses,
and
ambulatory care encounters.
EFFECTS
OF
PHARMACOEPIDEMIOLOGY
The effects of PCE studies can be studied
as the adverse drug effects and beneficial
drug effects. The adverse drug effects are
based on the pharmacologic studies of the
drugs, which further involve the effects like
type A (Augmented) effect and type B
(Bizzare) effects, whereas, the beneficial
drug effect have been documented to
involve unintended effects and intended
effects possessed by the drug.6,11
According to WHO, an adverse drug
reaction is that reaction in which the
undesirable,
unwanted,
unintended,
harmful and pernicious effects of any drug
is produced at the dose which is used in
humans for treatment, diagnosis or
therapy.21-22 The probability of the
occurrence of adverse drug effects ranges
from 1%-44% during the hospitalization,
depending upon the class of hospital, the
introduction of an adverse effect, and the
methodological
studies
performed.23-24 The type A (augmented)
effects are produced by intensifying the
exaggerated pharmacological action of the
drugs. Such reactions are also known as
the mechanism based adverse reaction,
which are predicted on the basis of the
pharmacological study of the drugs,
whereas, type B (Bizzare) effects are
those effects which are not predicted from
its pharmacological properties in the
patient at the usual doses, which
metabolize the drug in the normal
manner.23 Moreover, the type A effects
have been considered as typically dose
dependence responses, whereas, the type

Vol. 2 (1) Jan-Mar 2013

ISSN: 22775005

B responses are non dose-dependent.
Further, the beneficial drug effects have
been reported to include intended effects,
in which the efficacy associated with the
advantages and benefits of medication
and
treatment
is
determined
by
randomized,
controlled
clinical
experimentation; and unintended effects,
in which some recent signs and symptoms
for drug medication have started with the
discovery of a sudden and unexpected
union between the drug exposure and the
beneficial effect.23,25
CONCLUSION
Pharmacoepidemiology plays a significant
role in the control and prevention of druginduced diseases, i.e. the adverse drug
reactions. Over a few years, we have
seen considerable amount of applications
of PCE in the regulation of clinical trials
alongwith utilization of the randomized
trials layout. Although the epidemiologic
terms and statistics often appear in the
clinical literature, but sufficient data on
adequate preparation to accurately
understand and interpret statistical results
about drug risks and benefits is not
available. Hence, further studies are
demanded
for
the
advancement,
development and growth of the process
which is used to estimate casuality from
characterstic or individual cases reports.
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