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Review Article

Pharmacoeconomics

JAYA AHUJA, MADHUR GUPTA, AJAY KUMAR GUPTA, KAMLESH KOHLI

ABSTRACT

Pharmacoeconomics focuses on the costs and benefits of drug
therapy and pharmacoeconomic evaluations provide a basis for
resource allocation and utilization. It is increasingly becoming
important for health policy decision-making. A pharmaco-
economic evaluation may be conducted as an economic assess-
ment incorporated into clinical trials. Such trials should compare
the new drug/procedure with an older drug or existing interven-
tion. Four techniques are used for economic evaluation, namely,
cost-minimization analysis, cost–effectiveness analysis, cost–
utility analysis and cost–benefit analysis. The choice of the
evaluation method depends on the nature of outcomes and the
context in which the choices need to be made. Pharmacoeconomics
is a young science that will improve with application. Its need is
undeniable, especially in developing countries.
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INTRODUCTION
Pharmacoeconomics is defined as ‘a branch of health economics
which particularly focuses upon the costs and benefits of drug
therapy’.1 Most clinicians have little exposure to health econom-
ics, as it is a relatively new discipline in the health sciences.
Pharmacoeconomical research is primarily driven by the principle
that financial resources are limited and that organizational needs
generally exceed available resources. For example, 90% of the
world’s 40 million people with epilepsy live in developing coun-
tries. But there are meagre facilities for the care of these diseases.
There is fierce competition for resources, the allocation of which
is primarily in the hands of health policy-makers. A recent, large
multicentre study conducted in India, addressed for the first time
the utilization of medical services by patients with epilepsy in
India.2 The study also examined some direct costs of epilepsy care
in India. Some interesting aspects of pharmacoeconomics were
brought out by this study. It was seen that newer antiepileptic
drugs such as lamotrigine, if administered without any selection
criteria, would increase the costs of treatment many times over
conventional treatment. However, these new drugs have clear
economic advantages in cases of intractable epilepsy due to the
decrease in hospital visits, admissions, fever, adverse drug reac-
tions, and a better quality of life for the patient.2

THE CONCEPT
Pharmacoeconomic evaluations provide a basis for resource allo-
cation and utilization, and are increasingly becoming important
for health policy decision-making. It is important that this concept
be understood not only by policy-makers, health administrators
and health managers, but also by primary care providers. Nowa-
days, in India, primary care providers are bombarded with various
new drugs, usually of the same family, having properties similar
to the available (older) drugs. This makes it difficult for the
treating physician to judiciously decide which drugs to use. Before
prescribing any new drug therapy, two questions must be an-
swered (i) whether the new drug is equally or more efficacious in
the said disease as compared to the standard treatment; and (ii)
does the new drug have any economic advantage over the existing
drugs. Thus, it is mandatory for primary care providers to under-
stand the concept of PE. In fact, in many countries (Australia, Canada,
New Zealand, etc.) pharmacoeconomic evaluation is a mandatory
part of the dossier for new drug applications, and also for the drug to
be considered for reimbursement by health care or insurance
comparies.1 The governments of these countries ask for pharmaco-
economic evidence of superiority of new treatments at the time of
registration of the drug. In case no pharmacoeconomic studies are
available in the literature, the pharmacy and therapeutics com-
mittees may decide to perform pharmacoeconomic evaluations
based on the availability of published data from randomized
controlled trials concerning efficacy, and computing all the
relevant costs for the alternatives (from their perspective) to
obtain a cost–effectiveness ratio. When no substantial or rel-
evant information is available, a pharmacoeconomic evaluation
can be performed within a hospital or health system using the
pharmacoeconomic and efficacy literature.

A pharmacoeconomic evaluation may be conducted as an
economic assessment incorporated into clinical trials.3–5 It is
difficult to justify a pharmacoeconomic trial as a separate, inde-
pendent trial primarily due to the increase in costs. The evaluation
may be done at any time during phase I or II of the clinical trials.6

The reasons for conducting a pharmacoeconomic trial include:

1. Pricing of a new drug;
2. Repricing of an old drug;
3. Convincing a drug formulatory;
4. Generation of data for promotional material; and
5. Mandatory legislative requirement for drug licensing and

medical reimbursement (in some countries).

It is essential to be clear about the perspective of any such trial
before interpreting its results. In fact, as per the guidelines, the
research question or hypothesis being answered by the pharmaco-
economic trial should be economically important, consider both
costs and outcomes, and clearly state the viewpoint or perspective of
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the clinician, patient, pharmaceutical company and society.7 As most
of these evaluations are conducted by pharmaceutical companies
with a commercial interest in ensuring that their products are viewed
in a favourable light, there is likely to be an element of bias. This
would be a confounding variable in the interpretation of the results
of such trials. The economic implications of a study would differ
depending upon the perspective being evaluated.8 Another funda-
mental difference between pharmacoeconomical and clinical trial
research is the extrapolation of results. While the results of a well-
designed clinical trial conducted in one country are usually appli-
cable to other countries, the same is not true for pharmacoeconomic
studies. This is because of the differences in monetary exchange
rates, as well as due to differences in the value assigned to the drug
costs and outcomes due to social, cultural and economic variations
among different countries.

Use of a comparator
A ‘comparator’ is essential for a pharmacoeconomic trial. Such
trials should compare the new drug/procedure with an older drug
or existing intervention. The comparator can either be the ‘gold
standard’ drug/intervention in that condition or the most com-
monly used drug, dosage or procedure. The choice of the compara-
tor can lead to considerable bias,1 e.g. use of an older-generation
drug (in spite of the availability of better options) or a suboptimal
dose as a comparator.

THE EVALUTION
The evaluation entails drawing up a balance sheet between the
advantages (benefits) and disadvantages (costs). These can also be
called outcomes and inputs, respectively. The ‘costs’ are always
assigned a monetary unit, while the unit of measurement of benefits
(advantages) varies with the type of analysis, and also determines
the type of analysis. The cost is described as cost per unit outcome.

TECHNIQUES
The 4 main approaches/techniques for economic evaluation are as
follows:

1. Cost-minimization analysis
2. Cost–effectiveness analysis
3. Cost–utility analysis
4. Cost–benefit analysis

The choice of the evaluation method depends on the nature of
outcomes and the context in which the choices need to be made
(Table I).

COST ANALYSIS
The first step in any cost analysis is identification of the various
costs. These can be direct, indirect or external.9 Direct cost is the
obvious cost, i.e. the cost of the health service.1 It includes
physicians’ fees, cost of administering the medication, costs of
treating an adverse drug reaction, etc. Indirect cost is the one borne

by the patient and family,10 e.g. the cost of travel/transportation,
loss of family/patient income due to absenteeism from work. Few
authors also suggest the inclusion of intangible costs (i.e. pain,
worry, stress and anxiety due to the disease) in this category.
However, these are difficult to quantify in monetary units and are
best incorporated as a part of the quality-of-life (QOL) assess-
ment. Some pharmacoeconomic studies use survey instruments to
assess QOL to measure these important costs in a non-monetary
manner.

Opportunity costs
These form an important part of the cost analysis, and should
always be ascertained. It means assigning cost in monetary units
to the opportunity foregone, i.e. if the money would not have been
used for the procedure/drug that is being evaluated then where
would it be used.11 This allows the cost of the treatment to be
evaluated, as its value can be weighed in comparison with other
interventions,12 e.g. if we spent x% less on the drug bill, we would
be able to afford y time more on hip replacement surgery.

Cost-minimization analysis (CMA)
This is done when the outcomes are the same for the two interven-
tions in question.8 In this, only the input, i.e. the cost, is consid-
ered.7 The option that has the least cost is selected, e.g. if a hospital
decides to introduce compulsory prescribing of generic names of
drugs instead of their brand names, then the pharmacoeconomic
evaluation of this would be done by CMA. However, the applica-
tion of generic prescribing in an Indian setting would require more
pilot studies at the level of primary healthcare providers, general
physicians, policy-makers and regulatory authorities.

Cost–effectiveness analysis (CEA)
If two therapies or interventions have a common scale of outcome,
i.e. common parameters for defining efficacy, but differ in their
success rates, they may be compared using a CEA.10

The results of a CEA are expressed as cost/outcome for both
therapies. Outcome or health benefit is measured in terms of
natural units, e.g. number of lives saved, number of strokes
prevented, number of ulcers healed, etc. Thus, to compare the cost-
effectiveness of an H2-receptor blocker and a proton-pump inhibi-
tor, the cost per ulcer healed by each of the two drugs may be
calculated and compared.

Obtaining data for CEA. Ideally, the pharmacoeconomic analy-
sis should be incorporated in the clinical trial itself. However, for
the majority of drugs, the CEA is done on the basis of pre-existing
data available in the medical literature.5 This leads to uncertainty
about both the cost and outcome measures. Moreover, CEA in
different countries might have different applications.

To validate a study that utilizes such pre-existing data,
either a risk averse strategy or a sensitivity analysis needs to be
performed.13,14 The risk averse strategy is especially useful for
a study comparing a new treatment modality with an old,
established one.14 The idea is to load the newer modality with
negative assumptions (e.g. increased inpatient days, prolonged
treatment duration, etc.) and then compare it with the older one.
If the newer modality still scores over the older one, then it is
definitely more cost-effective, in spite of the uncertainties in
the data used.

A sensitivity analysis (SA) also does the same as it tests for the
consistency of the results obtained even when the values of the key
variables are changed. It can be a simple SA14 in which the effect
of change is seen in the value of one or more variables on the results

TABLE I. Techniques of economic evaluation

Technique Outcome unit Type of outcomes
being compared

Cost–effectiveness analysis Natural unit, e.g. lives Similar
(CEA) saved

Cost–utility analysis Quality-adjusted life- Different
(CUA) years (QALY)

Cost–benefit analysis Monetary units Different
(CBA)
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analysis, e.g. if results of a study are based on a relapse rate of 5%
at 2 years, what happens to the results if the relapse rate is actually
10%. In extreme scenarios SA,14 the two options are compared
under extremes of conditions, i.e. with the assumptions being
pessimistic (high cost/low efficacy) as well as optimistic (low
cost/high efficacy). The most accurate SA is probabilistic SA.14 In
this, all the variables are assigned a range. A computer program
is used to select different permutations and combinations of values
from the assigned range. This is useful in testing a larger number
of variables simultaneously and the results obtained may be
assigned a confidence interval.14

Further details on the methods for performing such analyses
and simulations are described elsewhere.15 Detailed recommenda-
tions/guidelines for conducting a CEA have been given by the
Panel on Cost-effectiveness in Health and Medicine.10,13,16

Cost–utility analysis (CUA)
CUA is a type of evaluation in which drugs/interventions with
different outcomes can be compared. In CUA, outcomes are
measured in ‘utility units’, i.e. QOL measure is incorporated into
the outcomes. Quality-adjusted life-years (QALY) is the com-
monly used outcome measure (QALY=QOL × number of years
gained).17

Thus QALY tells us about both the quantity and quality of life
gained. Cost–utility is expressed as cost/QALY gained. CUA is
not disease-specific. By using CUA, the cost/QALY value of
various procedures can be calculated and compared. For example,
coronary artery bypass graft and the use of erythropoietin in renal
failure are totally different procedures; if limited resources need to
be allotted to them, this can be done using CUA.

Arranging the cost/QALY values of various interventions in
ascending or descending order is called the QALY league table. It
helps in comparing the utility of different items at a glance. These
are especially useful for resource allocation by policy-makers.17

However, these tables can be potentially misleading. Homogene-
ity of the studies included in the league table is essential. Ideally,
the studies should have similar data collection techniques, time-
frame settings and utility measures, i.e. QALY instruments used,
cost analysis and geographic settings (i.e. country to country
variations).18 Users of these tables should always compare their
settings with those of the source studies included in the table.19

Thus, if league tables are to be meaningfully used, their proper
construction and correct interpretation is a must. Mason et al. have
outlined further guidelines regarding the same.19

Cost–benefit analysis (CBA)
CBA is the most comprehensive and the most difficult of all
economic evaluation techniques. In this technique, the benefits are
also assigned a monetary value so that costs and benefits can be
easily compared. Thus, totally different interventions can be easily
compared, making it a useful tool (like CUA) for resource alloca-
tion by policy-makers.

The most difficult and challenging part of CBA lies in calcu-
lating the benefits in economic terms. Some benefits are easy to
convert, others need subjective judgement. CBA may ignore
intangible benefits (pain, anxiety, stress) that are difficult to
express in monetary terms.1 It may also discriminate against the
unproductive population or the dependent population, e.g. the
elderly.1 Various approaches described for measuring benefits
include the human capital approach, and the stated preference or
the willingness to pay (WTP) approach.20 Neither of these is
perfect but WTP has been used more successfully. In the WTP

approach, a representative population sample is told about the
probability of success of a treatment and asked how much he/she
is willing to pay as an insurance premium to avail the service, if
needed; or to avoid the cost of illness.

GUIDELINES AND RECOMMENDATIONS
Unfortunately, most studies that get published as pharmaco-
economic studies are flawed in design and analysis. This may be
due to the lack of standard guidelines for conducting a
pharmacoeconomic trial. Strong global guidelines, on the lines of
good clinical practice guidelines laid down by the US Food and
Drug Administration (FDA), are required for more accurate and
reliable conduct and interpretation of these trials. Recently, efforts
have been made in this direction and certain guidelines have been
evolved on both the conduct as well as reporting of economic
analysis.10,13,15,16

CONCLUSION
Pharmacoeconomics is a young science, which is still testing its
methodologies. The science will improve with application, and so
will the value of the analysis to clinicians. In the era of rising
medical costs, the science focuses on ‘value for money’1 Thus, its
need is undeniable, more so in a developing country such as India.
Clinicians must realize that pharmacoeconomics does not come in
the way of Hippocratic ethics (what is best for an individual),
rather it is based on broader, utilitarian ethics (best for society).1

Its potential value in improving patient care is like ‘icing on the
cake’,21 i.e. its results are supplementary to those of randomized
controlled trials. We need to improve the validity, reliability and
robustness of these studies to make them more acceptable and
reproducible. For this, there is an urgent need to formulate stan-
dard guidelines and recommendations by an independent body
comprising people from academia, pharmaceuticals and health
authorities.
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