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The fourth hurdle, the requirement that pharmaceutical manufacturers can demonstrate that their new products represent good value
for money as well as being of good quality, effective and safe, is increasingly being required by healthcare systems. In crossing this
‘fourth’ hurdle, companies will usually need to demonstrate that their products are more effective than relevant comparators and that
the increased cost is offset by the enhanced benefits. Decision makers, however, must draw their conclusions not only on the basis of
the underpinning science but also on the social values of the people they serve.

Introduction

In order to obtain approval for new medicines to be placed
on the market, national drug regulatory authorities require
pharmaceutical companies to show that these products
are:

• of appropriate pharmaceutical quality
• effective in the indications for which they are to be used

and
• that they are safe in relation to their efficacy.

In recent years these three ‘hurdles’ have been supple-
mented, in an increasing number of healthcare systems, by
a requirement for manufacturers to show that their new
products are also cost effective.This requirement, although
not part of the regulatory process, has been described,
colloquially, as the ‘fourth’ hurdle. Countries requiring eco-
nomic evaluations of new products, before recommending
their use include Australia, Canada, Finland, France,
Germany, New Zealand and Sweden as well as England,
Wales and Scotland [1].

The need for healthcare systems to undertake eco-
nomic assessments of new pharmaceutical products (as
well as other interventions) derives from a simple fact. The
resources (combining private and public expenditures)

that developed countries devote to healthcare are closely
related to their wealth as reflected by their Gross Domestic
Products (Figure 1). It is obvious from Figure 1 that inter-
ventions that are cost effective in wealthier countries will
not necessarily be cost effective in poorer ones. In reality
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Figure 1
Relationship between OECD member states’ expenditure on health care
and their Gross Domestic Products (both expressed as US$ at purchasing
power parity)
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no country, not even the richest, is able to provide its citi-
zens with all their healthcare needs and priorities have to
be made. Examining the cost effectiveness of new pharma-
ceuticals,especially in countries where healthcare is largely
or exclusively publicly funded, is just one part of a wider
attempt to control healthcare expenditure.

The evaluation of a product’s cost effectiveness is often
depicted as a ‘cost effectiveness plane’ (Figure 2). Products
in quadrant A (more expensive but less effective) would
obviously be unattractive for any healthcare system. Prod-
ucts in quadrant B (less expensive but less effective) would
pose problems for decision makers but are very unusual
with new pharmaceutical products.Products in quadrant C
(less expensive but more effective) would obviously be
highly desirable interventions but, again, are uncommon
with new products.Most new pharmaceuticals fall in quad-
rant D (more effective but also more expensive).

Comparative clinical effectiveness

Scrutiny of Figure 2 shows that, for the purposes of an eco-
nomic evaluation, the effectiveness of a new pharmaceu-
tical needs to be compared with one (or more) relevant
comparators [2]. In doing so, two questions have to be
answered. First, what are the relevant comparators (some-
times called ‘competing interventions’)? Second, how
much more effective is the new product when compared
with the relevant comparator(s)?

Defining the relevant comparator(s)
The definition of the relevant comparator(s) is often diffi-
cult and may vary both between and within countries.Lack
of agreement among clinical experts, practising in similar
clinical environments, is surprisingly common even within

a single healthcare system such as Britain’s National Health
Service (NHS).Difficulties also arise when the relevant com-
parator(s) are products that are not authorized (licensed) in
the circumstances for which the new treatment will be
used (i.e. ‘off label’). Even more difficult issues are raised if
the relevant comparator(s) is not authorized, for any indi-
cation, in the form or formulation to be used as a compara-
tor (i.e. ‘unlicensed’).

The use of ‘off label’ and ‘unlicensed’ comparators is
especially fraught in assessing the use of medicines in chil-
dren. Many widely used pharmaceutical products are
rightly, and widely, used in children in the absence of
licensed indications or formulations. To do otherwise
would deprive children of appropriate care. Despite these
inherent problems, decisions have to be made after con-
sultation with relevant experts, patient organizations and
the relevant pharmaceutical manufacturer.

Evidence synthesis
Direct comparisons The most obvious approach to com-
paring the effects of two (or more) alternative treatments
can be obtained from the results of head-to-head trials.
Where the results of two or more independent studies are
available, appropriate meta-analyses will provide the best
estimate of comparative effectiveness.

Indirect comparisons In practice, in part because of the
preference of drug regulatory authorities for placebo con-
trolled trials rather than active comparator controlled trials
for licensing purposes, direct comparisons of new pharma-
ceutical products are often unavailable at the time they are
launched.

Indirect comparisons involve estimating the compara-
tive effectiveness of two or more alternative treatments in
the absence of head-to-head trials. Thus, if treatments A
and B have both been studied in separate placebo con-
trolled trials, it is possible to impute the effects of A vs. B. In
doing so, it is important to avoid the so-called ‘naive’
approach involving the pooling of data across treatment
arms [3]. Rather, the comparisons should be ‘adjusted’ by
using trials that have an intervention in common such as
placebo.Thus, rather than crudely comparing the results of
treatment A vs. treatment B (the ‘naïve’ approach), the
results of the differences between treatment A and
placebo should be compared with the differences
between treatment B and placebo (the ‘adjusted’
approach).Adjusted indirect comparisons potentially over-
come the problem of differential prognoses between
study participants in the trials, as well as preserving the
benefits of randomization.

Mixed treatment comparisons Mixed treatment compari-
sons (also known as network meta-analyses or multiple
treatment meta-analyses) involve the synthesis of both
direct (if available) and all indirect comparisons within a
single model [4].When conducted appropriately, these can
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Figure 2
Cost effectiveness plane depicting the relationship between comparative
clinical effectiveness and comparative cost effectiveness
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provide estimates of each pair-wise treatment effect
without breaking randomization. The approach is particu-
larly useful when there are few or no direct comparisons.

The use of indirect and multiple treatment compari-
sons are relatively recent methodological innovations and
their adoption was initially controversial. Multiple treat-
ment comparisons, moreover, usually require the construc-
tion of complex statistical models requiring considerable
expertise in their construction and interpretation if the
results are to be reliable and informative [5–8]. They are
now used extensively by organizations, such as the
National Institute for Health and Clinical Excellence (NICE)
in the appraisal of both new and established interventions
[9]. They have also been successfully used, for example, in
assessing the comparative effectiveness of established
treatments for depression [10] and acute mania [11].

Generalizability
The results of randomized controlled trials provide indica-
tions as to how a product performs in ideal circumstances
and assess the efficacy of the product. In these circum-
stances the investigators are usually experts in the field,
the patients are usually a relatively homogeneous popula-
tion and the duration of treatment is often relatively brief
when compared with that likely in the real world. The
extent, therefore, to which these results will be relevant to
use in normal clinical practice (i.e. ‘effectiveness’) often
remains uncertain [2].

Apart from so-called ‘pragmatic trials’, which attempt to
include a wider cohort of patients, there is no easy solution
and it is, to date, largely a matter of judgement for decision-
makers. This is especially difficult in assessing the clinical
effectiveness of treatments likely to be used for very much
longer periods than could possibly be encompassed in a
randomized controlled trial. It is in this area, perhaps above
all others, that clinical pharmacologists can contribute
most by virtue of their inherent knowledge of factors such
as the development of tolerance, the appearance of long
latency adverse reactions and the natural history of the
underlying condition.

Comparative cost effectiveness

Economic evaluations in healthcare require clear definition
of the underlying principles in addition to the technical
elements involved in estimating cost effectiveness [2].

Underpinning economic principles
At the start of any economic evaluation of healthcare inter-
ventions economists are likely to be constrained by three
underpinning principles. These often reflect ethical, legal,
social or political issues that have been pre-determined by
governments, legislatures or others.

Perspective The perspective, or viewpoint, from which the
economic analysis will be undertaken, may be confined

solely to the costs and benefits to the healthcare system.
This is the perspective, as mandated in its Statutory Instru-
ments, used by NICE. The perspective could, however, be
wider and encompass the costs and benefits that fall on
public expenditure or, as in Sweden, the costs and benefits
falling on society as a whole.The reason why NICE’s remit is
narrow, covering only the costs and benefits to the health
and the personal social services, is because the Institute is
legally part of the NHS and cannot have powers beyond
those devolved by parliament to the British NHS.

Economic assessment The nature of the economic assess-
ment used by health economists could be based purely on
the budgetary impact and affordability of the intervention,
but is most frequently (as is the case with NICE) under-
taken using cost utility analysis. In this the incremental
costs (and savings), together with the incremental benefits
(expressed as quality-adjusted life years (QALY) gained),
are used to calculate the incremental cost effectiveness
ratio (the ICER). This is described in greater detail below.

Distributive justice This is the term, used by political phi-
losophers, when discussing what is appropriate, or right,
for the allocation of goods in a society [12].Utilitarians seek
to maximize the health of the population as a whole. Egali-
tarians, in so far as is possible, want each individual to
receive a fair share of the available opportunities.

Both approaches have their merits. Utilitarianism
emphasizes the importance of efficiency and egalitarian-
ism reminds us of the importance of fairness. Each, though,
poses difficulties that conflict with the moral convictions of
many [13]. Utilitarianism, for example, does little to remedy
health inequalities; while egalitarianism, in attempting to
distinguish between what is fair and unfair, as well as
between what is unfair and unfortunate, lacks clarity. NICE,
like many other comparable bodies, attempts to achieve a
balance on a case-by-case basis between these sometimes
conflicting approaches to distributive justice.

Cost effectiveness
Cost utility analysis is the preferred approach, by NICE and
many other similar organizations, to cost effectiveness
analysis. This technique allows the cost effectiveness of
one intervention, for one condition, to be compared with
the costs and benefits of another intervention for a differ-
ent condition [2].

Costs and savings In estimating the costs accruing to the
use of a particular pharmaceutical product, account is
obviously taken of its acquisition costs, in comparison with
the relevant comparator(s). The use of a pharmaceutical
product may also consume other healthcare resources.
These might include the cost of administration and special
monitoring requirements as well as the costs of treating
adverse effects. Depending on the economic perspective,
as discussed above,account might also be given to indirect
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costs such as time off work, the payment of sickness ben-
efits and for temporary help at a patient’s home. Savings,
too, compared with alternative treatments will also be
taken into account.

Benefits In cost utility analysis the benefits, the improved
quality of life achieved by the use of an intervention, are
assessed from the increase in health ‘utility’ [2]. This scores
the quality of life from zero (dead) to one (perfect health).
If, on this scale, an intervention results in a change in the
utility score of (say) 0.4 to 0.7, the gain in utility will be 0.3.
The gain is then multiplied by the years for treatment is
‘enjoyed’ to yield the QALY gained. The incremental QALY
gained is the difference between the QALY gained by one
intervention and the QALY gained by the alternative one
[2].

Incremental cost effectiveness ratio (ICER) The ICER is the
incremental net costs of using a new treatment (A) vs. the
costs of the relevant alternative treatment (B), divided by
the incremental QALY gains of the two same treatments:

ICER
Cost Cost

QALY gained
QALY gainedA B

A
B=

−
−

On some occasions treatment A is less costly but more
effective. Rather than calculating a negative ICER econo-
mists merely state that treatment A is ‘dominant’ [2]. In
most instances, however, the new treatment A is more
costly but more effective. Decision makers must therefore
determine whether the magnitude of the ICER represents
good (or at least reasonable) value for money for the
healthcare system.

Cost effectiveness thresholds
The acceptability of a particular product’s ICER, for its use
in a particular indication, is determined by the ‘threshold’
distinguishing cost effective, from cost ineffective, inter-
ventions. NICE rejects the use of an absolute (fixed) thresh-
old for four reasons [14, 15]:

• There is a weak empirical basis for deciding at what value
a threshold should be set.

• A fixed threshold would imply that efficiency has an abso-
lute priority over other objectives such as fairness.

• Pharmaceutical companies are monopolies and a fixed
threshold would discourage price competition.

• Rigid adherence to a fixed threshold would imply full
acceptance of the calculations underpinning the esti-
mates of cost effectiveness. It would therefore remove
discretion in assessing costs and benefits when model-
ling has reached its limits.

Rather than apply an arbitrary fixed threshold, NICE
makes its decisions on a case-by-case basis as shown
stylistically in Figure 3. As the ICER increases so does the

probability of rejection on grounds of cost ineffectiveness.
The controversial issue is at what values the ICERs should
be at inflections A and B in Figure 3.

In the collective judgement of NICE’s health economic
advisers, interventions with an ICER less that £20 000 per
QALY gained (inflection A in Figure 3) should usually be
considered as cost effective. Special reasons would be
needed to accept technologies with ICERs above £30 000
per QALY gained (inflection B in Figure 3). The use of prod-
ucts with ICERs above £30 000 per QALY gained would, if
adopted, be likely to deny other patients, with other con-
ditions, cost effective care.

Decision making

In drawing their conclusions about the cost effectiveness
of a new pharmaceutical product, for use in any publicly
funded healthcare system, decision makers must make
both scientific and social value judgements.

Scientific judgements
The scientific evidence supporting the use of a new
product is always incomplete and decision makers have to
make judgements about the available data [2]. The evi-
dence base is always deficient in some way. Decision
makers will need to make judgements about the reliability
of the evidence base and consider the impact, on any con-
clusions, of the inevitable imperfections and uncertainties.
Do the intermediate outcomes really reflect the likely ulti-
mate outcome? Is it reasonable to assume that the effec-
tiveness of products, assessed in relatively short term
studies, will be sustained over many years? When an inter-
vention is cost ineffective overall, can the available evi-
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Relation between the likelihood of a technology being considered cost
ineffective vs. the incremental cost effectiveness ratio (ICER)
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dence justify conclusions about its use in apparently cost
effective sub-groups? Can the results of the premarketing
randomized controlled trials be generalized to the hetero-
geneous population of patients who will be treated in
routine clinical practice? And, very importantly, has the
quality of life been adequately captured with the tools
used in the relevant studies? If not, what is the likely effect
on the ICER?

These scientific judgements are best made by the
members of NICE’s advisory bodies who are appointed, in
large part, because of their expertise at scrutinizing and
interpreting the technical and clinical data.

Social value judgements
Social value judgements relate to society rather than basic
or clinical science. They take account of the ethical prin-
ciples, preferences, culture and aspirations that should
underpin the nature and extent of the care provided by
healthcare systems [14]. In balancing the sometimes con-
flicting tenets of utilitarianism and egalitarianism NICE and
its advisory bodies must take into account social values.
Such values include:

• Should the NHS be prepared to pay more, to extent a
child’s life by a year, compared with older people?

• Do treatments that prolong life, at the end of life, have a
special importance that warrants increased expenditure?

• Should ‘more generous’ consideration be given to treat-
ments for serious conditions?

• Should a healthcare system be prepared to pay ‘premium
prices’ to treat very rare conditions?

However,neither the Institute’s board,nor the members
of its advisory bodies, have any special legitimacy to
impose their own social values on the NHS. Rather, these
should reflect the values of the public who own, and ulti-
mately fund, the NHS [12].The Institute’s social values have
largely been developed by its Citizens Council,formed from
members of the public, whose advice has been collated
into guidelines for the use of its advisory bodies [16].

NICE’s advisory bodies attempt to be explicit about the
social values that have been adopted in particular forms of
NICE guidance. At the present these are expressed qualita-
tively and there is no attempt to weight, quantitatively,
specific elements. As methodologies develop it may be
possible, in the future, to incorporate social values, quanti-
tatively, using multi-criteria decision analysis. Even then,
because of the difficulties of identifying all possible and
relevant future social values, qualitative elements are
always likely to exist.

Conclusions

Crossing the fourth hurdle is part evaluation, assessment
and appraisal of the relevant clinical science. It should also,

though, attempt to align decisions about the availability of
(especially new) pharmaceuticals, in a healthcare system,
with the social values of the paying public. The ultimate
decisions are culturally and context specific and they may
not readily cross trans-national boundaries. They may
sometimes be controversial and disappoint special interest
groups in the pharmaceutical industry, in the healthcare
professions and amongst specific patient-advocacy orga-
nizations. Nevertheless such stakeholders have a right to
be heard, to present their arguments and to‘have their say’.
They cannot always, though,have their way.To do so would
deprive other groups of patients, many of whom lack influ-
ential advocates, access to cost effective care.

Crossing the fourth hurdle has been seen by some as a
disincentive to investment in the development of innova-
tive new pharmaceutical products. There may be some
truth in this but it is an inescapable fact that, especially in
the current economic climate, it is impossible for any
country, anywhere, to provide medicines for all its peoples
irrespective of their costs. In reality, NICE has only rejected
around 12% treatment condition cost comparisons it has
made. A new product cannot, in my view, be considered to
be innovative if it is unaffordable to the health care system
for which it has been developed.

The fourth hurdle may also, at least potentially, have
adverse effects on so-called ‘incremental innovation’. This
term describes modest improvements in a product, or
product class, over existing treatments. Incremental inno-
vation can indeed offer additional benefits to patients; but
in such instances it is appropriate for health care systems
to pay a premium price only in proportion to the marginal
benefits that the product brings.

Like it or not the fourth hurdle is here to stay and has
been introduced, albeit in different ways, by most devel-
oped countries with health care systems based on the
principles of social solidarity. The pharmaceutical industry
realizes this and is trying to adapt its business models
accordingly. It still requires drug regulatory authorities,
though, to understand that increasing the regulatory
burdens on the life sciences industries generally endan-
gers the future of these industries and the prospects for
patients around the world. More of that, perhaps, for
another day!
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