COMMENT AND DEBATE

Are surrogate endpoints useful

In clinical studies?

Surrogate endpoints are often used as measures of therapeutic effect in clinical studies, for example, blood
pressure as a risk indicator for cardiovascular disease. Sometimes the presumed association is uncertain.
What do we need to be aware of when we interpret the results of such studies, and what is the usefulness

of surrogate endpoints for patients?

A clinical endpoint describes the thera-
peutic effect that is most beneficial for the
patient. When undergoing cancer treatment,
most patients find that new treatment is
meaningful if it prolongs their lives and/or
improves the quality of their remaining life.
Survival and health-related quality of life
are therefore sound clinical endpoints. The
word «surrogate» means «instead of» or «a
substitute for something better». Surrogate
endpoints are frequently used to replace
clinical endpoints in studies, to save time
and money. Since they can be measured
carlier in the course of illness and thereby
result in lower attrition, more patients will
achieve the endpoint. Studies of this type
therefore require a smaller sample size to be
able to demonstrate a significant difference
between the patient groups.

When survival is the endpoint of a study,
median survival should be reached (one-half
of the patients are dead) before it is possible
to draw a definitive conclusion. This applies
particularly to palliative studies. For patients
with cancer diagnoses with a good prog-
nosis, it may take a very long time before
median survival is reached. Therefore the
choice is often to report three or five-year
survival (1). For rare diseases and for treat-
ment aimed at small patient groups, it is
difficult to include a sufficient number of
patients to be able to demonstrate a signifi-
cant difference between the treatments.
Long-lasting trial periods are costly and may
make it less attractive for the industry to
invest in such research.

Health-related quality of life comprises
physical, mental and social dimensions
and must be reported by the patients them-
selves (2). Lack of measuring instruments
was previously used as an argument against
using quality of life as an endpoint, but
today there are validated methods of mea-
surement (3). Despite the fact that resear-
chers are continually encouraged to use
quality of life as an endpoint in clinical
studies, it is still infrequently used (4).

We believe this may be due to a lack of
knowledge on how, in practical terms,
such studies can be conducted.

How to recognise

a surrogate endpoint?

It is not always easy to extract from an
article whether a surrogate endpoint has
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been used as a measurement of efficacy.

It can be helpful to analyse whether the
endpoint is meaningful for the patient.

The patient does not necessarily observe
that his/her blood pressure is lower or that
a tumour is growing when it is only visible
on x-ray images. Other surrogate endpoints,
for example for survival in cancer treat-
ment, are tumour response, local control
and progression-free and symptom-free
survival. The Karnofsky Performance Scale

«Always maintain

a critical eye when
you assess the results
of studies in which
surrogate endpoints
have been used»

and recording of adverse effects (toxicity)
of the treatment (5) have often been used
as surrogate endpoints for health-related
quality of life. However, these measure
only one dimension of quality of life,

and are not usually patient-reported. Many
authors through the years have claimed
that tumour response or progression-free
survival is synonymous with improved
quality of life, without measuring quality
of'life (6). The effect of progression-free
survival on the patients’ quality of life has
yet to be determined (7).

Is the surrogate endpoint valid?

In studies using a surrogate endpoint,

it is important to evaluate whether this

can really replace the clinical endpoint.

For example, has it been demonstrated

that tumour response leads to improved
survival for the patient group and treatment
in question. An optimal surrogate endpoint
requires that there is a simple causal rela-
tionship between disease, treatment and
clinical endpoint (Fig. 1) (8). In reality it

is rarely that simple, and there may be many
reasons why a surrogate endpoint fails to
give an accurate picture of the clinical

endpoint (Fig. 2) (8). In 1997 the U.S. Food
and Drug Administration (FDA) accepted
surrogate endpoints as being sufficient
for approval of drugs (9). Trials had to
demonstrate that the endpoint was valid,
and further studies — with a clinical end-
point — had to be conducted in order to
demonstrate that the treatment was clini-
cally beneficial for the patients. There are
two main methods that researchers can
use to evaluate the validity of a surrogate
endpoint (10). One is considered adequate
to evaluate the validity of a single study,
and is based on statistical criteria formu-
lated by Prentice as early as in 1989 (11).
It has been widely used (12), but many
believe the criteria are too stringent. The
meta-analytical method, currently con-
sidered to be the gold standard, evaluates
the validity of a surrogate endpoint based
on pooled results from previous studies
(13). It calculates the correlation between
the surrogate endpoint and the clinical
endpoint, and the correlation between the
efficacy of the treatment on the surrogate
endpoint and on the clinical endpoint (10).
There are many examples of a surrogate
endpoint being valid for one treatment
or diagnosis, but not necessarily valid in
another context. A study based on data from
ten chemotherapy studies in advanced
colon cancer demonstrated high correlation
between progression-free survival and sur-
vival, i.e. progression-free survival was a
valid surrogate endpoint for survival (14).
In another study of the same patient group,
but with a different treatment, progression-
free survival was significantly prolonged
without any difference in survival being
demonstrated (15). Bevacizumab in the
treatment of metastatic breast cancer was
approved based on a prolonged median
progression-free survival of 5.9 months (9).
However, further studies showed a lack
of correlation between progression-free
survival and total survival, and the FDA
withdrew its approval in 2011. In addition,
no improvement in quality of life was
demonstrated, and several adverse effects
were reported (16).

Are surrogate endpoints useful?
Surrogate endpoints in clinical studies are
sometimes justified; in other cases their
relation to clinical endpoints and validity
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Figure 1 An optimal surrogate endpoint requires a simple causal relationship between disease, intervention
and clinical endpoint, and that all the treatment effect is captured by the surrogate endpoint (8]
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Figure 2 Possible reasons for failure of a surrogate endpoint [8). Although the surrogate endpoint is corre-
lated with the clinical endpoint, it does not necessarily involve the same pathophysiological mechanisms. a) The
effect of the disease on the surrogate endpoint is independent of its effect on the clinical endpoint, b] The disease
has several mechanisms of actions and the treatment acts only on the pathway that is captured by the surrogate
endpoint. The surrogate endpoint can thereby capture the efficacy of the treatment, but its significance for the
clinical outcome is uncertain, c/ The treatment acts upon a mechanism that is independent of the surrogate
endpoint, d) The treatment can have another, unwanted impact on the clinical endpoint than through the surro-

gate endpoint

in the actual study are uncertain. Always
maintain a critical eye when you assess

the results of studies in which surrogate
endpoints have been used. Check whether
the author has assessed the validity of the
surrogate endpoint, and whether it has been
substantiated that the particular treatment
is beneficial for the patients. Positive results
of a study do not necessarily mean that

it is clinically beneficial for patients. It is
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also important to assess whether the results
are representative for patients in clinical
practice. Finally, such assessments will

be important in communication with the
patients. Many patients are increasingly
well informed about results of clinical
research and they need adequate informa-
tion on what published results mean for
them.
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