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Abstract Information about the value for money of a medicine as derived from an
economic evaluation can be used for decision-making purposes by policy
makers, healthcare payers, healthcare professionals and pharmaceutical
companies. This article illustrates the use of economic evaluation by decision
makers and formulates a number of recommendations to enhance the use of
such evaluations for decision-making purposes.

Over the last decades, there has been a substantial increase in the number
of economic evaluations assessing the value for money of medicines. Eco-
nomic evaluation is used by policy makers and healthcare payers to inform
medicine pricing/reimbursement decisions in more and more countries. It is a
suitable tool to evaluate medicines and to present information about their
value for money to decision makers in a familiar format. In order to fully
exploit the use of economic evaluation for decision-making purposes, re-
searchers need to take care to conduct such economic evaluations according
to methodologically sound principles. Additionally, researchers need to take
into account the decision-making context. They need to identify the various
objectives that decision makers pursue and discuss how decision makers can
use study findings to attain these objectives.

These issues require further attention from researchers, policy makers,
healthcare payers, healthcare professionals and pharmaceutical companies
with a view to optimizing the use of economic evaluation in decision making.

Medicines have made a significant contribution
to improving patient health,[1] but decision makers
are concerned about the costs of medicines in
addition to their effectiveness.[2] Thus, decision
makers seek instruments that can aid the imple-
mentation of safe and effective medicines that
support further health improvements whilst con-
taining pharmaceutical expenditure. Economic
evaluation provides a tool to assess whether a medi-
cine adds sufficient value for money to justify its
costs. To this effect, an economic evaluation con-

ducts a comparative analysis of at least two health
technologies in terms of both their costs and
outcomes.[3] The technique of economic evaluation
can be applied to any technology in healthcare, but
this paper focuses specifically on medicines.

In principle, information about the value for
money of a medicine as derived from an econo-
mic evaluation can be used for decision-making
purposes by a variety of stakeholders. Policymakers
can use economic evaluation to inform the allo-
cation of scarce healthcare resources. Healthcare
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payers can apply evidence about the value for
money of medicines to inform pharmaceutical
pricing/reimbursement decisions. Healthcare pro-
fessionals can rely on economic evaluation to
shed light on alternative approaches to managing
a specific disease. Finally, pharmaceutical com-
panies can employ techniques such as economic
evaluation to demonstrate the value for money of
their medicines. This implies that the use of eco-
nomic evaluation in decision making is situated
at the central level, the local level and the patient
level.[4] Overall, the application of economic evalu-
ation to medicines fits within a trend towards
evidence-based decision making in healthcare.[2]

This article asks the following question: in prac-
tice, does economic evaluation of medicines provide
useful information for decision-making purposes?
It illustrates the use of economic evaluation by
decision makers and formulates a number of re-
commendations to enhance the use of such eva-
luations for decision-making purposes.

1. Use of Economic Evaluation in
Decision Making

The strength of economic evaluation is corro-
borated by the dramatic increase in the number of

published economic evaluations assessing the
value for money of medicines in recent decades.
For instance, the Tufts Medical Center Cost-
Effectiveness Analysis Registry, which includes
more than 2000 cost-utility analyses of health
technologies published since 1976, shows that
the number of cost-utility analyses of medicines
has risen exponentially over time (see figure 1).[5]

Also, specific databases have been developed that
contain information about economic evaluations
of medicines and other health technologies
(e.g. the Health Economic Evaluations Data-
base atMcMaster University [Hamilton, Ontario,
Canada][6] and theNational Health Service [NHS]
Economic Evaluation Database at the University
of York [York, UK][7]).

The use of economic evaluation in decision
making derives from the fact that economic eva-
luation provides a tool to evaluate medicines and
enables decision makers to maximize population
health subject to a budget constraint. An eco-
nomic evaluation serves to demonstrate the value
for money of a medicine. For instance, in order to
gain access to the market, medicines need to
overcome a number of so-called hurdles. A new
medicine needs to demonstrate its quality (first
hurdle), safety (second hurdle) and efficacy (third
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Fig. 1. Trend in cost-utility analyses of medicines, 1976–2008.[5]
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hurdle) with a view to obtaining a registration.
Pricing/reimbursement may depend on the value
for money of the medicine at the time of the appli-
cation (fourth hurdle) and after a number of years
following access to the market (fifth hurdle). In-
formation gained from economic evaluations is
used to inform pricing/reimbursement decisions in
an increasing number of countries (see table I).[8-17]

Medicines that provide better value for money are
rewarded by means of a more favourable price/
reimbursement.

The results of an economic evaluation can be
expressed in the form of an incremental cost-
effectiveness ratio (ICER).[18] This ratio relates
the difference in costs between a medicine and
the comparator to the difference in outcomes. An
often used outcomemeasure of health-related qual-
ity of life is quality-adjusted life-years (QALYs).
The QALY takes into account the quantity and
quality of life. The quality of life associated with a
health state is measured through the use of health
utilities. A utility reflects the preference of an in-
dividual for the health state. Utilities are elicited
on a scale of 0 (reflecting death) to 1 (reflecting
perfect health). Quality-of-life data are then
combined with estimates of the time period for
which the health benefits last to generate QALYs.
The results of an economic evaluation using
QALYs are expressed by means of the following:

ICER ¼ ðC1 � C0Þ=ðQ1 �Q0Þ

where C1 is the cost of the medicine; C0 is the cost
of the comparator technology; and Q1 and Q0 are

the number of QALYs associated with the medi-
cine and the comparator, respectively.

For instance, an economic evaluation estimated
that sunitinib generated 0.2 additional QALYs as
compared with best supportive care in Ireland.[19]

With an additional cost of h13 456 as compared
with best supportive care, sunitinib had an ICER
of h57 280 per QALY (2005 values).

The ICERof an economic evaluation can then be
compared with a threshold value for money, which
reflects the maximum cost per unit of outcome that
society or a healthcare payer is willing to pay for a
medicine. This threshold approach was originally
proposed by Weinstein and Zeckhauser[20] in 1973.
These authors considered the case of a healthcare
payer who could fund some, but not all, medi-
cines due to a budget constraint. It can be shown
that, if medicines are ranked from the lowest to
the highest ICER, health can be maximized by
selecting medicines with increasing ratios until
the budget is exhausted. The ratio of the last
medicine (i.e. the medicine with the highest cost
per unit of outcome ratio) to be selected is called
the threshold ratio.

Table II provides an overview of threshold
ICERs in selected countries.[21-27] For instance,
the National Institute for Health and Clinical
Excellence (NICE) in England and Wales uses a
threshold value for money of d20 000 per QALY,
although medicines with a cost-utility ratio above
this threshold can be recommended for use in the
NHS if there is a strong case to do so.[28] This may
apply to orphan medicines (i.e. medicines used
to treat rare diseases), end-of-life medicines in

Table I. Use of economic evaluation in decision making around the world

Country Organization Implementation date

Australia Pharmaceutical Benefits Advisory Committee[8] 1993

Belgium Medicine Reimbursement Committee[9] 2002

England and Wales National Institute for Health and Clinical Excellence[10] 1999

France High Health Authority[11] 2008

Germany Institute for Quality and Efficiency in Health Care[12] 2007

Netherlands Health Care Insurance Board[13] 1999

New Zealand Pharmaceutical Management Agency[14] 1993

Scotland Scottish Medicines Consortium[15] 2002

Sweden Dental and Pharmaceutical Benefits Agency[16] 2002

Taiwan Centre for Drug Evaluation[17] 2008
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oncology and medicines used to treat paediatric
diseases. Nevertheless, a review of NICE’s guidance
issued between 1999 and 2005 concluded that health
technologies having a ratio exceeding d30 000 per
QALYwere unlikely to be recommended.[23] Judge-
ments about what is regarded as an (un)acceptable
ICER are made by NICE’s advisory committees,
which consist of clinicians and health managers
working in the NHS, statisticians, health econo-
mists and patients.[24]

However, there is a debate about whether the
use of thresholds is informative. For instance, a
recent report by the Belgian Health Care Know-
ledge Centre (KCE) has reviewed the methodo-
logical challenges of the threshold approach and
fundamental discussions about the meaning of
value for money.[29] Other approaches (i.e. replace-
ment approach, programme budgeting and margin-
al analysis) have focused on improving resource
allocation, rather than maximizing health subject
to a budget constraint. Alternatively, the general-
ized optimization framework and multi-criteria
decision analysis make it possible to consider other
criteria in addition to value for money. A detailed
discussion of the (dis)advantages of the threshold
approach and alternative approaches falls out-
side the scope of this article, but can be found in
the literature.[30]

2. Enhancing the Use of Economic
Evaluation in Decision Making

Decision makers appreciate the need to eval-
uate projects in terms of their costs and benefits.
As economic evaluation in essence evaluates the
costs and benefits of a medicine, economic eval-

uation offers a framework that presents infor-
mation about medicines in a format that is fa-
miliar and useful to them. For this purpose, two
conditions need to be satisfied. Such information
will only be useful to decision makers insofar as it
has been derived from a methodologically sound
assessment of a medicine. Furthermore, econo-
mic evaluation needs to explicitly consider the
decision-making context.

2.1 The Methodology of Economic Evaluation

An economic evaluation needs to be conducted
according to methodological standards. There-
fore, organizations such as the International Society
for Pharmacoeconomics and Outcomes Research
have developed and disseminated multiple meth-
odological guidelines on the conduct of economic
evaluations. Nevertheless, the fact that the conduct
of an economic evaluation may not be straight-
forward has been amply demonstrated in the case
of, for example, orphanmedicines,[31] biopharma-
ceutical medicines[32] and pharmaceutical care
services (i.e. the delivery by the pharmacist of
medicines with a view to improving medicine use
and enhancing health outcomes in collabora-
tion with other healthcare professionals and the
patient).[33]

Although decision makers are likely to em-
brace the principle of weighing costs and benefits
in making decisions about medicines, their actual
knowledge of economic evaluation techniques is
generally limited and they have doubts about
the methodological quality of studies.[34] It has
been argued that decision makers tend to ‘accom-
modate’ rather than ‘assimilate’ the information
derived from an economic evaluation by developing

Table II. Examples of threshold incremental cost-effectiveness ratios

Country Threshold value in local currency Threshold value in ha

Australia[21] $A42 000–76 000 per life-year h24 700–44 700 per life-year

Canada[22] $Can20 000–100 000 per QALY h12 700–63 300 per QALY

England/Wales[23,24] d20 000–30 000 per QALY h22 800–34 100 per QALY

Netherlands[25] h20 000–80 000 per QALY h20 000–80 000 per QALY

Scotland[26] d20 000–30 000 per QALY h22 800–34 100 per QALY

USA[27] $US50 000 per QALY h34 400 per QALY

a Local threshold values were converted into h using market exchange rates on 14 September 2009.

$A = Australian dollars; $Can = Canadian dollars; QALY = quality-adjusted life-year.
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new conceptual schemes to understand the new
knowledge.[35] This is witnessed in a survey in
which decision makers in nine European coun-
tries questioned the understandability and cred-
ibility of economic evaluation.[36] Therefore, there
is a need to educate and train decision makers on
economic evaluation techniques.

Economic evaluation is a relatively young
scientific discipline that has existed for about
40–50 years. As a result, there are still a number
of methodological uncertainties surrounding the
technique of economic evaluation itself.[3] Further-
more, existing economic evaluations of medicines
do not always meet methodological standards
due to factors such as the limited expertise of re-
searchers, data limitations and practical con-
straints. This is, for example, noted by studies
reviewing the growth and quality of pharmaceu-
tical economic evaluations.[37,38] In response to
this, specific databases have been developed that
assess the quality of economic evaluations of medi-
cines and other health technologies (e.g. the NHS
Economic Evaluation Database at the University
of York[7]). Uncertainty over the quality of eco-
nomic evaluations undermines their use in and
applicability to decision making. Additional ef-
forts need to be made to further develop, stan-
dardize and rigorously apply the methodology of
economic evaluation.

The results of an economic evaluation of a
medicine are inherently uncertain (as is also the
case for studies investigating the safety, efficacy
or effectiveness of medicines). Although an econo-
mic evaluation generally generates a single ICER
to inform a decision, sensitivity analyses are usually
also carried out to explore the robustness of results
to changes in input parameters. Current methods
of exploring uncertainty in economic evaluation
have developed rapidly in the last 10 years and are
arguably more sophisticated than those adopted
typically when considering clinical effectiveness.
Decision makers may struggle to handle the fact
that economic evaluation does not generate a single
or uniform answer to the question of the value for
money of a medicine. Rather than interpreting
this as a drawback of economic evaluation, in my
opinion this is actually an advantage: in this way,
decision makers obtain a comprehensive picture

of how the value for money of a medicine changes
under different circumstances.

Economic evaluation may serve to inform
medicine pricing/reimbursement decisions at a
national level. However, such information may
be less relevant to the local decision-making con-
text.[39] The issues of generalizability and trans-
ferability of results to the local context need to be
addressed in any economic evaluation. An econo-
mic evaluation is generalizable if it can be applied
without adjustment to another decision-making
context, whereas an analysis is transferable if
it can be adapted to apply to another decision-
making context. In this respect, the following
question needs to be asked: to what extent did the
characteristics of the national/regional/local health-
care system influence the value for money of a
medicine? In other words, does the decision-making
context have an impact on the value for money
of a medicine? To address this issue, good re-
search practices have recently been developed
for dealing with aspects of generalizability and
transferability.[40]

2.2 The Decision-Making Context of
Economic Evaluation

This section describes several aspects of the
decision-making process that restrict the usefulness
of economic evaluations, such as the timeliness,
funding, transparency and practical relevance
of economic evaluations; institutional features of
the healthcare system; the rational use of medi-
cines in daily practice; and decision-making cri-
teria. A number of avenues to overcome these
barriers are outlined.

Decision makers are often confronted with the
need to make a decision in the short-term. A
decision needs to be taken in the absence of rel-
evant information from an economic evaluation
or when there is insufficient time to carry out an
economic evaluation. For instance, a retrospec-
tive analysis explored the time lag between the
publication of effectiveness data and the publica-
tion of cost-effectiveness evidence used in 30 medi-
cine appraisals published by NICE in England
and Wales by October 2001. The mean time lag
was estimated to be 3.2 years.[41]
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To address the issue of timeliness of economic
evaluation, institutions such as the Belgian KCE
andNICE in England andWales have introduced
rapid assessment procedures for determining the
value for money of new medicines. Since Septem-
ber 2009, all new medicines in Ireland are sub-
jected to a rapid review by the National Centre
for Pharmacoeconomics in collaboration with the
Health Service Executive (Tilson and Barry[42]).
This process takes approximately 2–4 weeks and
considers such factors as the patient population,
available alternative technologies, budget impact,
price, effectiveness and cost-effectiveness data from
other jurisdictions. Generally, the modalities of a
rapid assessment as opposed to a traditional eco-
nomic evaluation may differ between institutions,
but a rapid assessment typically is conducted with-
in a shorter timeframe, is likely to have a more
specific focus, may draw on industry input, and
may be restricted to a review of the economic
literature or to an economic evaluation based on
a limited primary data collection.[43]

Alternatively, decision makers can resort to
innovative mechanisms involving temporary or
conditional reimbursement. For instance, the US
Centers forMedicare andMedicaid Services have
issued guidance on so-called ‘coverage with evidence
development’, which offers interim reimbursement
of a medicine subject to further evidence being
generated on its cost effectiveness.[44] Another
example concerns risk-sharing arrangements.[45]

Under such a scheme, the pharmaceutical com-
pany shares the risk with the third-party payer
that the medicine may not be effective for a par-
ticular patient. If the medicine does not have the
expected effect, the companymay lose some or all
product revenue, or needs to provide a replace-
ment product.

The development of mechanisms of temporary
or conditional reimbursement has important
consequences for economic evaluation, since the
decision will be revisited on the basis of the cost
effectiveness of themedicine in daily real-life prac-
tice (e.g. where compliance is less than perfect,
where patients often have co-morbidities, etc.).
Often these studies are based on observational
designs in contrast to the experimental designs
used in phase II and III trials. They pose specific

methodological challenges because biases have to
be accounted for when analysing observational
data.

The results of economic evaluation matter to
pharmaceutical companies as evidence on the
value for money of a medicine may be used to in-
form pricing/reimbursement decisions. A syste-
matic review of 494 English-language cost-utility
analyses found that studies funded by industry
weremore likely to report ICERs below the thresh-
old value for money. Studies sponsored by industry
were also more likely to be of lower methodologi-
cal quality and to be published in scientific journals
with lower impact factors.[46] Similarly, a retro-
spective analysis of economic evaluations sub-
mitted to NICE observed that ICERs calculated
by industry were significantly lower than those
computed by academics.[47]

Guidelines standardizing the conduct of econo-
mic evaluations may help to curtail possible bias
in economic evaluations. For instance, the Belgian
KCE has issued guidelines that industry needs to
adhere to when preparing medicine reimburse-
ment applications that involve an economic eva-
luation.[48] Furthermore, the Belgian Medicine
Reimbursement Committee employs an internal
team of experts who assess the quality of such
medicine reimbursement applications. Generally,
agencies make use of an internal team (e.g. the
Scottish Medicines Consortium), a team of experts
from several independent academic centres (e.g.
NICE in England and Wales) or an academic
team (e.g. the Pharmaceutical Benefits Advisory
Committee in Australia). Finally, it should be
noted that this issue of potential bias in industry-
sponsored economic evaluations does not apply
to those countries where economic evaluations
are conducted by independent organizations (e.g.
Canada, the UK).

Decision makers tend to be concerned about
the lack of transparency in the reporting of eco-
nomic evaluations of medicines.[4] In response
to this, many countries have specified exhaustive
standard frameworks or templates for the presen-
tation of economic evaluations. In some countries,
this reporting framework goes as far as stipu-
lating approaches for the economic models on
which the evaluation is based. The full economic
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evaluation model needs to be submitted in elec-
tronic form to reimbursement authorities in, for
example, Belgium. Also, international groups such
as the Grading of Recommendations Assessment,
Development and Evaluation Working Group
(GRADE)[49] are involved in producing simple
summary frameworks for effectiveness and cost-
effectiveness information, an approach that has
been adopted by other organizations such as
the Scottish Intercollegiate Guidelines Network
(SIGN).[50] However, current reporting formats
may still not meet the needs of busy decision ma-
kers with little training in economic evaluation. A
recent study explored the preferences of 84 deci-
sion makers for the reporting of economic eva-
luation information. The findings showed that
decision makers preferred a very short summary,
plus a more extensive format should they wish to
consult the economic evaluation in more detail.[51]

Also, a literature review has suggested that personal
contact between researchers and decision makers
is a major factor facilitating the use of economic
evaluation evidence in decision making.[52]

Specific institutional features of the healthcare
system may inhibit the usefulness of information
provided by an economic evaluation of a medi-
cine. For instance, in many countries health ex-
penditure is divided across several budgets and it
may be difficult to transfer funds between bud-
gets. Also, there may be a tendency for decision
makers to adopt a budget silo mentality.[53] This
means that decision makers consider each budget
separately, but do not take account of the full
impact of a medicine across budgets. This budget
silo mentality poses challenges for economic evalu-
ation because medicines are likely to have an im-
pact on multiple budgets. For instance, although
the introduction of a new medicine may add to
the pharmaceutical budget, this may be accom-
panied by reduced expenditure on other health
services utilization. This silo mentality not only
applies to budgets within the healthcare system,
but also to the budget of the healthcare system
and other sectors of the economy (e.g. a medicine
may increase the pharmaceutical budget but re-
duce productivity loss). Therefore, there is a need
to overcome the budget silo mentality in order to
enhance the value for money of economic eval-

uation for decision-making purposes by means
of techniques such as programme budgeting and
marginal analysis.[54]

Economic evaluations of medicines need to
report findings that have practical relevance. For
instance, savings arising from fewer hospitaliza-
tions are accounted for as a financial benefit in an
economic evaluation. However, the benefit does
not necessarily materialize in a real-life setting as
vacated beds may be used in the treatment of
other patients. If this is the case, researchers are
essentially taking into account freed resources,
whereas decision makers have an interest in actual
financial savings.[4] In an economic evaluation,
freed-up bed days may allow the treatment of
more patients (providing more benefits at presum-
ably increased cost). The value put on freed-up
bed days should reflect the value of the opportu-
nity to use freed-up bed days for this other use. A
related point is that even if freed-up bed days
were not used for another purpose, actual finan-
cial savings would only accrue if staff can be
made unemployed, wards closed down, etc. In the
short-term, this is unlikely to happen.

Nevertheless, this case shows that it is impor-
tant for researchers to understand the point of view
of decision makers, to ascertain for what purpose
decision makers wish to use the information de-
rived from the economic evaluation, and to present
the results accordingly. To this effect, researchers
need to explicitly report their methodological choi-
ces, such as, for instance, the perspective of the
economic evaluation (e.g. society, healthcare sys-
tem, health insurance fund, hospital) and the time
horizon of the evaluation, so that decision makers
can correctly interpret and apply the results of the
economic evaluation.

Decision makers are increasingly aware that
a yes or no decision about reimbursement of a
medicine does not ensure that it is appropriately
used in daily practice. Therefore, some countries
have implemented various reforms to encourage
the rational use of medicines. For instance, Swedish
counties have implemented measures such as the
establishment of drug and therapeutic commit-
tees, the development of therapeutic guidelines,
academic detailing, continuous benchmarking of
prescribing patterns, the imposition of prescribing
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targets in high-profile disease areas, the develop-
ment of quality indicators and financial incentives.[55]

In practice, decision makers are likely to con-
sider multiple criteria when making medicine
decisions. In some countries, healthcare payers
are required by law to base decisions on a set of
predefined criteria. For instance, New Zealand’s
Pharmaceutical Management Agency applies nine
decision criteria that include health needs, avail-
ability of other treatments, clinical benefits and
risks, and budgetary impact, amongst other things.
Also, in some countries, decisions are ultimately
taken by a specific committee such as theMedicine
Reimbursement Committee in Belgium. This com-
mittee consists of representatives from universities,
health insurance funds, professional societies of
physicians and pharmacists, the pharmaceutical
industry and government ministries. Committee
members may act as advocates of particular in-
terests, bringing into play other decision criteria
in addition to the value for money of a medicine.
For instance, in the British NHS, members of
local decision-making committees have been noted
to defend sectional, organizational or departmen-
tal interests.[56] If a decision is taken not to fund a
medicine that provides value for money, then the
availability of an economic evaluation forces deci-
sion makers to justify their decision and to state the
criteria on which the decision is based. In this way,
the use of economic evaluation supports the con-
sistency and transparency of decision making.

3. Conclusions

Economic evaluation can be used by policy
makers, healthcare payers, healthcare professionals
and pharmaceutical companies to ascertain the
value for money of medicines. It is a suitable tool
to evaluate medicines and to present information
about their value for money to decision makers in
a familiar format. In order to fully exploit the use
of economic evaluation for decision-making pur-
poses, researchers need to take care to conduct
such economic evaluations according to methodo-
logically sound principles. Additionally, researchers
need to take into account the decision-making
context. They need to identify the various objec-
tives that decision makers pursue and discuss

how decision makers can use study findings to
attain these objectives.
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