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Evaluation of treatment benefits: 
clinical endpoints relevant to patients

� Evaluation of treatment benefits
needs to focus on the health outcomes
of greatest importance to patients.
Endpoints for evaluating treatment
efficacy should be based on clinical
outcomes.

� “Surrogate” endpoints do not direct-
ly affect patients’ health but can be
useful in some clinical situations. The
adverse effects of treatment must also
be assessed.

W ill this treatment help relieve
my suffering? Will it cure the dis-
ease? Will it substantially reduce

my risk of illness?
These are some of the explicit and

implicit questions patients ask health-
care professionals.

Their answers should be based on the
available clinical evidence. And when
choosing efficacy endpoints for curative
or preventive drug and non-drug treat-
ments, the first step is to take into account
the health effects most important to
patients (1).

Clinical outcomes relevant to
patients. Death, pain, disability, effects
on activities of daily living and quality of
life are all endpoints that are important
to patients (1). Most relevant endpoints
are clinical outcomes that patients can
perceive (a).

When choosing an endpoint with
which to assess the effectiveness of an
intervention, it is first necessary to under-
stand the natural course of the disease in
question.

For example, the risk of death, or the
mortality rate, is clearly a relevant out-
come for patients treated for myocardial
infarction. After coronary stenting, a
more relevant outcome for patients is the
risk of myocardial infarction or death
rather than the incidence of new stenoses
detected by angiography.

In contrast, mortality is not the most
relevant treatment outcome for patients
with osteoarthritis. The effects on pain,
joint mobility and quality of life are clear-
ly more important to patients. 

Surrogate endpoints: use with cau-
tion. Surrogate endpoints are often used
in clinical trials because it is easier and
faster to show, for example, that a drug
reduces blood pressure or cholesterol
levels than to wait for a possible reduc-

tion in the incidence of cardiovascular
events.

The use of surrogate endpoints is like-
ly to give drug companies a faster return
on investment. It is also easier and faster
for caregivers to measure the effect of
treatment on a surrogate endpoint.

But treatments that are effective on a
surrogate endpoint may be ineffective, or
even harmful, when assessed on the
basis of their impact on outcomes that are
meaningful to patients (2,3).

The prevention of complications such
as stroke and myocardial infarction is
the most relevant health outcome for
hypertensive patients. Simply measuring
changes in blood pressure in a clinical trial
cannot show whether there will be con-
crete cardiovascular benefits for patients.
Doxazosin, an alpha blocker, lowers blood
pressure, as does hydrochlorothiazide, a
thiazide diuretic. But hydrochloroth-
iazide is far more effective than doxazosin
in preventing cardiovascular complica-
tions in hypertensive patients (4,5).

Similarly, teriparatide, a human para -
thyroid hormone derivative, and alen-
dronic acid, a bisphosphonate, both
increase mineral bone density in post-
menopausal women with osteoporosis.
But only alendronic acid has been shown
to prevent new non-vertebral frac-
tures (6).

Surrogate endpoints. In some cir-
cumstances, however, the only option is
to use surrogate endpoints to evaluate
treatment outcomes. But there must be
solid evidence demonstrating a good cor-
relation between changes in the surrogate
endpoint and clinical outcome (2,3,7).

For example, given the severity of
AIDS if left untreated, a placebo-con-
trolled trial in which mortality is the pri-
mary endpoint would clearly be unac-
ceptable for AIDS patients. Viral load
and the CD4 lymphocyte count were
found to be satisfactory surrogate end-
points for antiretroviral efficacy, as there
is a good correlation with the risk of
opportunistic diseases and death (8,9). 

Some surrogate endpoints are rele-
vant, albeit indirectly, to patients, par-
ticularly when the disease progresses
slowly or carries a risk of death or dis-
ability.

Risk-benefit balances. However,
even when a surrogate endpoint is cor-
related with the clinical outcome of a spe-

cific disease, it may not reflect treatment
effects in other areas.

Thus, clofibrate, a fibrate, was approved
on the basis of its beneficial impact on
blood cholesterol levels. It was only after
it had been on the market for some time
that it was shown to increase mortality,
owing to an increase in cancer (10,11).

Similarly, torcetrapib not only increased
HDL cholesterol levels but also the mor-
tality rate in a clinical trial; its develop-
ment was therefore abandoned (12).

Surrogate endpoints alone, such as
blood pressure, cholesterol levels, bone
density and the number of ventricular
extrasystoles on the ECG, cannot prove
that a specific treatment will offer patients
concrete benefits.

In summary. In order to evaluate the
benefits of a preventive or curative inter-
vention, the choice of endpoints should
ideally reflect the health outcomes of
greatest importance to patients. Howev-
er, therapeutic decisions  also have to take
into account the risk of adverse effects and
other therapeutic options, based on com-
parison of the risk-benefit balances. 
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a- There are some special cases where an endpoint is use-
ful even though it does not directly concern the patients
receiving treatment. For example, the mortality rate among
the elderly in nursing homes is a useful outcome measure
for evaluating the benefits of influenza vaccination among
staff working in these institutions (ref 13).
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