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In order to grant a product licence for a
medicine, the licensing authorities need
to be satisfied that there is sufficient evi-
dence to provide reassurance on phar-
maceutical quality, therapeutic efficacy
(how well it works in trials) and safety
(lack of adverse effects). It is not their
task to advise on effectiveness (how well
it works in practice), value for money or
the potential role (if any) that a new
product might have in the NHS.
Decisions on availability and use of new
medicines are made at various levels in
the NHS. At a national level, the National
Institute for Health and Clinical
Excellence (NICE), the All Wales
Medicines Strategy Group and the
Scottish Medicines Consortium provide
advice, guidelines and directions. Many
strategic health authorities have priority
setting committees, primary care trusts
may have area prescribing committees,
hospitals have drug and therapeutics
committees (DTCs), while individual
departments and general practices may
have their own formularies.

There is therefore the potential for
duplication of effort and significant dif-
ferences in the conclusions reached,
leading to inequalities in the provision of
care across the country (so-called ‘post-
code’ prescribing). Evaluating technolo-
gies at a national level has the potential to
reduce inequality and generally results in
a high standard of assessment. However,
not all drugs and technologies are cur-
rently covered, deliberations are slow to

be published and local affordability
remains problematic.

In 1997, the Labour Government set out
its vision for the NHS, committing itself
anew to the historic principle of the NHS
that if you are ill or injured there will be a
national health service there to help; and it
will be based on need and need alone.

However, trusts in the UK have a statu-
tory requirement under the 1977 NHS
Act to ensure that their expenditure does
not exceed their income. Clearly these
two commitments could conflict and
careful judgement is required to balance
them. Finite healthcare budgets dictate
that attention is paid to costs as well as
needs. Hence, cost-effectiveness becomes
important. In practice, the overriding
consideration is affordability. An inter-
vention that gains one extra year of life at
an additional cost of £10,000 might be
thought highly cost-effective, but might
not be affordable if five million people
merited treatment with it.

Clinical effectiveness versus
cost-effectiveness

Decisions made by DTCs are based ini-
tially on considerations of clinical effec-
tiveness and then on cost-effectiveness.
The purpose of assessing the latter is to
inform decision makers of the balance
between costs and health gains in order
to maximise health outcomes in the pop-
ulation. The aim is to minimise the
opportunity cost. That is, the value of the
output that would arise through the next
best alternative use of resources available.

Estimates of cost-effectiveness are
derived from economic evaluations: com-
parative analyses of two or more alterna-
tive courses of action (interventions) in
terms of their costs and consequences:

• Cost: the sum of the number of indi-
vidual resource items used, each
multiplied by its unit cost.

• Consequences: the health outcomes
(eg the impact of therapy on mor-
tality, quality of life or both).

Methods of economic
evaluation

All techniques of economic evaluation
involve the same explicit consideration
and calculation of the use of resources
and overall costs, but each method han-
dles consequences differently.

The perspective of an economic evalu-
ation determines which costs are to be
valued. The perspective might be narrow
(eg a primary care organisation) or
broad (eg the NHS or society). Not only
is the cost of the intervention subject to
economic evaluation but also the total
costs related to treatment with that inter-
vention including, for instance, hospital-
isation, other interventions, blood tests
and general practitioner visits.

Healthcare interventions often incur
costs over a number of years, so timing is
an important factor in many costings.
Timing is accounted for in several ways:

1 All costs are valued in a base year,
which normally reflects the latest
available prices.

2 Capital costs are apportioned over
the lifetime of the item (eg building,
substantial equipment).

3 Future costs are discounted back to
the base year – in general terms,
reflecting a preference to put off
costs rather than to pay immediately.
NICE currently discounts both costs
and benefits at 3.5% per annum.

Types of analysis

Cost-minimisation

Cost-minimisation analysis (CMA)
requires robust evidence to show that
two or more interventions have exactly
the same health effects: that they are
therapeutically equivalent in terms of
health benefits and adverse effects.
CMA can be used to compare branded
and generic medicines or different for-
mulations of the same drug but its
practical applications are limited.
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However, in the absence of access to
economic and health outcome data,
many decisions made by DTCs are
based (inappropriately) on CMAs.

Cost-effectiveness

Cost-effectiveness analysis (CEA) is
appropriate when the size of the health
effects of two or more interventions is
not identical but are measured in the
same units (eg life-years gained or
symptom-free days).

Cost-utility

Cost-utility analysis (CUA) is the most
useful form of economic evaluation
and is appropriate when the health
effects of two or more alternatives can
be measured in terms of overall impact
on quantity and quality of life. CUA is a
special form of CEA in which the con-
sequences are measured in terms of
quality-adjusted life-years (QALYs).

Quality-adjusted life-years

QALYs are calculated by estimating the
total life-years gained from a treatment,
weighing each year (or part thereof) with
a quality-of-life (‘utility’) score (0 for
‘dead’, 1 for ‘full health’). Various
methods, including the EuroQol-5D
questionnaire, can be used to quantify
health-related quality of life to provide a
single summary score.

The advantage of the QALY is that it
incorporates quality and quantity of life
in a common currency that allows com-
parison of interventions from different
clinical areas. QALYs can therefore be
compared for very different interven-
tions, such as chemotherapy in advanced
breast cancer, surgery for coronary artery
bypass grafting and medicines for dia-
betes. For this reason, CUAs are the pre-
ferred form of economic evaluation in
appraisals by NICE.

Modelling

Clinical trials do not usually capture all
the data required for an economic
analysis. Moreover, it is often appropriate

to project the results of clinical trials
beyond the time horizon of analysis to
capture predicted lifetime costs and ben-
efits. Economic analyses are essentially
mathematical models used to compile
data from various sources and to test the
robustness of underlying assumptions
and uncertainties.

The most common forms of economic
models are decision analyses, repre-
sented schematically as decision trees,
and Markov models, which are helpful
for modelling the progression of chronic
diseases. Within a Markov model, a
disease is divided into health states (eg
remission, progression, death). Each
individual is given a probability of
moving from one state to another
during a chosen period of time.
Estimates of the use of resources and
health effects are also attached to each
state. The model is then run to produce
long-term estimates of cost-effectiveness
in hypothetical defined patient cohorts.

Criteria for decision making

Judgement about whether any medicine
represents good value for money (and
whether it will therefore be recom-
mended for use by a decision-making
body) depends on whether the incre-
mental cost-effectiveness ratio (ICER) is
considered acceptable. ICERs are calcu-

lated by ranking treatments in
descending order of effectiveness, then
dividing the difference in costs between
each intervention by the difference in
their effectiveness (QALYs). In practice,
NICE considers that healthcare interven-
tions costing less than £20,000–30,000
per QALY gained are cost-effective. There
are also special dispensations for
appraising end-of-life treatments for rare
conditions, accepting that it may be con-
sidered appropriate to spend more per
QALY in such cases.

Conclusions

The above discussion seems to suggest
that costs, benefits and harms for health-
care interventions can be neatly ascribed
and hence rational prescribing decisions
made. In reality, there are many potential
confounders:

• clinical trials vary in their outcomes
and often overestimate benefits and
significantly underestimate harms

• trial participants may not reflect the
age, ethnicity, sex or comorbidities of
patients in general,

• capturing all the costs, both to the
NHS and society, is fraught with
problems.

Nevertheless, the discipline of health
economic analysis has contributed 
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Decisions by drug and therapeutics committees on the availability of medicines
should be informed by evidence on cost-effectiveness as well as clinical
effectiveness and safety

Economic evaluations are quantitative methods by which health economists assess
the cost-effectiveness of medicines and other healthcare interventions

The usual measure of health outcome in economic evaluations is the quality-
adjusted life-year (QALY) which allows comparisons to be made across the full
range of clinical areas

A medicine is generally considered to be cost-effective if each additional QALY
gained by using it costs less than £20,000–30,000

There are sometimes reasons for approving the use of a medicine (or its inclusion
in a formulary) despite economic evidence that it is not cost-effective
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significantly to healthcare over the last
decade and provides a starting point for
rational decision making by DTCs. The
cost per QALY should never be taken in
isolation. Rather, a committee should
note it and then ask ‘is there any reason
to suppose that we should make an
exception in this case?’ Table 1 presents
examples of cases in which equity may
be considered to be more important
than efficiency.

These are matters of judgement. It is not
surprising that at times those who care for
patients or the patients themselves may
disagree with the recommendation of a
body such as NICE. It is therefore impor-

tant that the underlying principles of how
decisions are made are explicit and open to
challenge. All DTCs should have a mecha-
nism for dealing with exceptions to policy
statements and re-evaluate decisions when
circumstances and evidence change.
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• No alternative therapy for a serious condition (eg riluzole for MND)

• The condition affects very few, readily identifiable patients over a long period of time (eg
Gaucher’s disease)

• The rule of rescue (eg treating a haematological malignancy in a child with complications
of transplantation who will otherwise die)

• Political and societal pressures (eg beta-interferon for MS)

• A strong likelihood that a drug will deliver more than the initial evidence suggests, and
innovation is important before waiting for long-term outcome data

• Priority may be given to those already worse off than others and for whom QALY
calculations are inadequate

MND � motor neurone disease; MS � multiple sclerosis; QALY � quality-adjusted life-year.

Table 1. Examples of cases in which decisions have emphasised factors unrelated to
cost-effectiveness.
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