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Given the limitations on healthcare
resources, there is increased interest
in assessing the value for money, or
economic efficiency, of healthcare
treatments and programmes. This is

achieved through economic evaluation, where
the costs and consequences of alternative treat-
ment strategies are compared [1]. When eco-
nomic evaluation is applied to pharmaceuticals,
such studies often go under the term ‘pharma-
coeconomics’. 

WHAT IS PHARMACOECONOMICS? 
The basic components of economic evaluation
are shown in Figure 1. Here a new drug is com-
pared with existing practice, which could be an
older drug, a non-pharmacological intervention
or, in the case of a ‘breakthrough’ drug, no active
therapy.

In considering the costs and consequences, the two
treatments will have acquisition costs, but the eco-
nomic costs and consequences will be much broad-
er. For example, if the new drug is more efficacious
than current therapy, there may be savings in other
healthcare costs, such as hospitalisations. Alterna-
tively, if it has a better side effect profile, fewer
drugs and procedures will be used in dealing with
adverse events.

Since the comparison of treatments requires data on
efficacy, the economic study usually builds on
assessments obtained from clinical trials. Some-
times economic evaluations are conducted along-
side a given clinical trial; these are trial-based
studies. However, economic evaluations are

often undertaken based on data from a range of
sources. If they make use of decision-analytical
or epidemiological models they are called mod-
elling studies. 

Some economic evaluations adopt a broader socie-
tal perspective and consider costs falling on other
government budgets, the patient, their family, or the
broader economy, through patients or their carers
being able to return to work if the treatment is suffi-
ciently successful.

When the two treatment options being considered
are clinically identical, the economic evaluation
reduces to a comparison of costs only. However,
this is rare and usually the difference in costs needs
to be compared with an appropriate measure of the
difference in consequences.

There are three main forms of economic evalua-
tion. In cost-effectiveness analysis (CEA), the con-
sequences are measured in the most obvious natu-
ral units of effects. In treatments for chronic renal
failure, the most appropriate effectiveness measure
would be years of life gained. But in a field such
as asthma, the most appropriate measure may be
‘asthma-free days’ or ‘symptom-free days’.

However, this has important issues for interpreta-
tion, for instance if one drug is superior in some
measures of outcome and inferior in others, how
would one outcome be valued relative to another?
One way around this would be to turn the problem
back to the decision maker by just presenting the
range of different consequences and asking for an
overall assessment.

This introduction describes the basic forms of economic evaluation, outlines the
formal requirement for such studies and assesses whether the increased interest in
economic analysis is favourable for patients, their physicians and society at large.

It is important to understand pharmaco-
economics methods and how these can be 

used to demonstrate value for money. 
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Alternatively, the various consequences could be combined in a
single generic measure of health improvement. In cost-utility
analysis (CUA), states of health are valued relative to one
another through the use of health state preference values or
health utilities. Then the superiority of one treatment over
another can be expressed in terms of the quality-adjusted life
years (QALYs) gained.

The use of a generic measure of outcome, like QALY, enables
comparison of the value for money of interventions in different
fields of health care. The QALY is useful when changes in qual-
ity of life are being traded with changes in survival. For exam-
ple, a new cancer drug may be more toxic than existing thera-
py, thereby reducing the patient’s quality of life during treat-
ment, but may produce gains in additional survival.

In a cost–benefit analysis (CBA), the various consequences
may be valued, relative to one another, in monetary terms.
CBA is the broadest form of economic evaluation, since all
costs and consequences are expressed in the same unit, i.e.
money. Therefore, we can assess whether the total costs of
an intervention are justified by its total benefits. This con-
trasts with CEA and CUA, where the assessment of value
for money requires some judgment of what the unit of ben-
efit, e.g. a life year or QALY, is worth to society.

WHO IS ASKING FOR PHARMACOECONOMIC STUDIES?
Australia was the first to use pharmacoeconomic studies as
part of decision-making processes for new drugs. Since
1993 economic analysis has been a requirement in the
information submitted by manufacturers to the
Pharmaceutical Benefits Advisory Committee (PBAC),
which advises ministers on whether new drugs go on the
national formulary, the Pharmaceutical Benefits Schedule
(PBS). Listing on the PBS ensures that the drug will be
reimbursed [2].

Now Canada, Finland, New Zealand, Norway, Sweden and
Scotland request economic data as part of their formal decision-

making procedures. In these jurisdictions all drugs, or
all drugs used outside public hospitals, are included
and in most cases the decision relates to reimburse-
ment. In Scotland all drugs with a licence are reim-
bursed, but the Scottish medicines consortium issues
guidance on their use under the National Health
Service (NHS). In some cases the guidance is against
use of the drug at all or for a range of indications nar-
rower than those mentioned in the licence.

In England, Germany, Hungary, The Netherlands
and Portugal, pharmacoeconomic studies are used
for selected new drugs. In The Netherlands, a phar-
macoeconomic study is requested only in situa-
tions where the manufacturer argues that the drug

should not be clustered with existing drugs under the refer-
ence pricing scheme. 

The National Institute for Health and Clinical Excellence
(NICE) in England only requests an economic study if the new
drug is likely to have a major impact on the NHS, either because
it represents a ‘breakthrough’ in therapy, or because it has a
much higher acquisition cost than existing medications for a
given condition. Whether it is better to have a comprehensive or
selective use of economic analysis is still a matter of debate [3].

In several jurisdictions pharmacoeconomic analyses are not
required, but are used by manufacturers and decision
makers on a voluntary basis. In the US economic data
can be supplied by manufacturers according to a format
devised by the Academy of Managed Care Pharmacy [4].
Voluntary use of economic analysis also takes place in
Denmark, France and Italy. Whether there will ever be a
formal requirement in these jurisdictions is uncertain, but
the trend is for more jurisdictions to use economic analysis
rather than less [5]. 

When pharmacoeconomic studies are formally required, the
authorities usually issue a specification, or set of guidelines,
for the submission of data. The existing published guidelines
are broadly similar, but do differ in detail [6]. The set of
guidelines developed by NICE [7] gives advice on the ther-
apeutic strategies to be confirmed, the perspective for cost-
ing, the measurement and valuation of health outcomes and
the characterisation of uncertainty.

A major issue arising from the formal use of pharmacoeco-
nomics is that of deciding on what constitutes good value for
money. More specifically, do decision makers have a thresh-
old value, or maximum willingness-to-pay, for a unit of
health improvement such as a QALY? Decision makers from
NICE have suggested that the important range for decision-
making is in the region of GBP 20,000 to GBP 30,000 (Euros
25,000 to Euros 38,000) per QALY [8, 9]. 
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Figure 1: Basic components of economic evaluation
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The results of a study of 26 decisions on new drugs [10], made
by the PBAC in Australia showed that if the incremental cost per
life year gained is less than AUS$ 40,000 (Euros 24,000), the
Committee’s decision is highly likely to be positive, whereas
above AUS$ 80,000 (Euros 48,000) it is highly likely to be
negative.

The PBAC decision is largely related to the incremental cost-
effectiveness ratio, however, there were several exceptions.
A number of possible explanations have been offered for
this. Firstly, although the results were presented as point esti-
mates, there may be differing amounts of uncertainty associ-
ated with each estimate. Secondly, the
Committee may be more likely to rec-
ommend listing if the drug is the only
therapy available for a given group of
patients, or if their health condition is
very serious. Thirdly, they may be
more likely to list if, in the absence of
listing, the cost falling on patient is
very high. The Committee may be less
likely to list if, despite a favourable
cost-effectiveness ratio, the overall
budgetary impact is likely to be large
due to the size of the patient popula-
tion or if the drug is for a disease partly
determined by lifestyle.

HOW DO NEW DRUGS FARE IN
PHARMACOECONOMIC STUDIES? 
The anti-tumour necrosis factors
(TNFs) in rheumatology have been
widely studied from an economic per-
spective. For example, in a CUA based on the ATTRACT
study, Kobelt et al [11] found that infliximab had an incre-
mental cost per QALY of GBP 34,800 (Euros 44,200) for
two years’ treatment, or GBP 29,900 (Euros 37,900) per
QALY if productivity gains were included. This result is
very close to the threshold, of around GBP 30,000 (Euros
38,000) per QALY, set by NICE and other reimbursement
bodies. This suggests that the cost-effectiveness of the anti-
TNFs for rheumatoid arthritis is close to the limits of what
decision makers are willing to pay.

PHARMACOECONOMICS: FRIEND OR FOE?
Pharmacoeconomics represents another obstacle to the availabili-
ty of new medicines. In jurisdictions using pharmacoeconomics,
once a drug obtains a licence, or approval to market, a dossier
must be submitted to a separate committee that will decide on
reimbursement. 

Often the indications for reimbursement, or guidance for
use, will be narrower than the licensed indications. For
example, NICE ruled that Cox-2 selective inhibitors should
not be used routinely in patients with rheumatoid or osteo-
arthritis, but should be reserved for those patients that are at
high risk of developing serious gastrointestinal adverse
effects [12].

The requirement to undertake pharmacoeconomic studies
gives manufacturers the opportunity to demonstrate the cost-
effectiveness of their products. It is worth noting that many
of those jurisdictions currently using pharmacoeconomics

have always imposed some limitations on
the reimbursement of new medicines. It
is by no means certain that the use of
pharmacoeconomics makes these restric-
tions tougher.

Even in jurisdictions with no apparent
restrictions on the availability of new
medicines, covert rationing takes place
because of financial considerations. In
the UK this is called ‘postcode rationing’
since patients in one location can gain
access to expensive new drugs whereas in
another they cannot, because of the view
decision makers take on the budgetary
impact. Indeed this was one of the prime
motivations for establishing NICE.

An alternative view of pharmacoeconomics
is that, rather than limiting expenditure on
drugs, it directs funds to those patients who

will benefit the most from new medications. It is generally true
that expenditure on drugs is not decreasing in the richest
European countries [13]. Therefore, in a world where reimburse-
ment is driven by value for money considerations, the successful
manufacturers will be those who focus on developing prod-
ucts that are cost-effective in a wide range of indications and
patients. Indeed, this should be one of the main factors driv-
ing the drug development process. Such a shift in research
priorities could be beneficial to patients, their physicians and
society at large.

CONCLUSION
Depending on one’s perspective, pharmacoeconomics could
be considered to be a friend and a foe. However, the trend
appears to be that more jurisdictions are using economic
analysis as part of their decision-making procedures. Thus, it
is important that those developing, or seeking to use, expen-
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sive new medicines understand pharmacoeconomic methods
and how these can be used to demonstrate value for money.
Armed with this knowledge, hospital pharmacists can make
well-informed recommendations for the hospital formulary.

REFERENCES
1. Drummond MF, Sculpher MJ, Torrance GW, et al. Methods for the eco-

nomic evaluation of health care programmes. 3rd ed, Oxford: Oxford
University Press; 2005.

2. Commonwealth of Australia. Guidelines for the pharmaceutical industry
on preparation of submissions to the Pharmaceutical Benefits Advisory
Committee: including economic analyses. Canberra: Department of
Health and Community Services. 1995.

3. Cairns J. Providing guidance to the NHS: the Scottish Medicines
Consortium and the National Institute for Clinical Excellence compared.
Health Policy. 2006;76:134-43.

4. Academy of Managed Care Pharmacy. The AMCP Format for Formulary
Submissions. Version 2.1. Alexandria VA: AMCP, April 2005.

5. Drummond MF. Economic evaluation in health care: is it really useful or
are we just kidding ourselves? Aust Econ Rev. 2004;37:183-97.

6. Hjelmgren J, Berggren F, Andersson F. Health economic guidelines –
similarities, differences and some implications. Value Health.
2001;4:225-50.

7. National Institute for Health and Clinical Excellence (NICE) Guide
to the methods of technology appraisal.  London: NICE 2004.

8. Rawlins MD, Culyer AJ. National Institute for Clinical Excellence and its
value judgments. BMJ. 2004;329:224-7.

9. Devlin N, Parkin D. Does NICE have a cost-effectiveness threshold and
what other factors influence its decisions? A binary choice analysis.
Health Econ.  2004;13:437-52.

10. George B, Harris A, Mitchell A. Cost-effectiveness analysis and the
consistency of decision-making: evidence from pharmaceutical reim-
bursement in Australia (1991 to 1996). Pharmacoeconomics. 2001;19:
1103-9.

11. Kobelt G, Jönsson L, Young A, et al. The cost-effectiveness of infliximab
(Remicade®) in the treatment of rheumatoid arthritis in Sweden and the
United Kingdom based on the ATTRACT study. Rheumatology. 2003;42:
326-35.

12. National Institute for Health and Clinical Excellence. Osteoarthritis and
rheumatoid arthritis – coxII inhibitors. Technology Appraisal No. 27
London: NICE, July 2001.

13. Garrison L, Towse A, Drummond MF, et al. eds. Moving beyond the drug
budget silo mentality in Europe. Value Health. 2003;6(suppl 2):S1-S77.


