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Looking for a better measure of the benefit in clinical trials: a
never-ending journey
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The hazard ratio (HR) is calculated as the ratio of the
hazard rates (the chance for a patient to experience the
event) in the treatment over the control arm, when
the outcome is a time to event [overall survival (OS),
progression-free-survival (PFS) and others]. An HR =1
means that the tested treatments (experimental and control
arms) do not differ for the measured effect, while an HR
<1 or an HR >1 means that the experimental treatment is
better than the control and vice-versa.

The HR is the most commonly used summary measure
of benefit in randomised clinical trial. Its widespread use
is mainly linked to the ease of implementation of HR as
summary measure of benefit during the design of RCT.
However, HR is a relative measure that could be misleading
in communicating the net benefit for both doctors and
patients. Indeed, an HR =0.5 means that the risk of the
event is halved but it is not immediate to calculate the real
advantage for patient because it depends on survival of
control arm (i.e., similar HRs can be obtained from very
different absolute improvements in survival times).

Easier to be understood by both doctors and patients is
the increase in the median survival times. This measure can
be directly communicated to patients in order to give them
reference to an expected benefit with a particular treatment.
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Indeed, it could be easier to understand an advantage of
3 months over 8 months of survival rather than an HR of 0.72.

However, the median survival time represents only
the time the half of the patients are surviving and is not
dependent on the survival of all the patients. However,
modern oncology teased this concept with the evidence that
for certain drugs, only a small fraction of patients derives a
greater benefit with a long-term gain in survival.

Moreover, since HR is a model-based measure (i.e., is
calculated through a Cox model), its robustness relies on the
assumption that the hazards in the treatment and control
arm remain proportional over the time.

Unfortunately, this is increasingly less the case in the modern
clinical trials in oncology. The clinical trials with immune
checkpoint inhibitors can be regarded as the main examples of
this situation. Several authors, proposed an alternative approach
in designing clinical trials where the proportional hazard
assumption is not prospectively respected. Among these, the use
of milestone survival (i.e., the proportion of patients surviving
at a certain time point) is one of the possible alternatives to HR
and median values, thus it might represent an easy measure to
quantify the benefit of treatments (1).

In this scenario, methodologists and biostatisticians
explored new ways to describe time-to-event benefit, and
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difference in restricted mean survival time is one of these.

Mainly, Restricted Mean Survival Time (RMST)
represents the area under the curve of survival for a certain
arm in a trial. It can be regarded as the life expectancy of
patients in that arm while they are in the study. Comparison
of RMST between arms of a trial has an unprecedented
advantage over the past measures of being dependent on all
the patients included in the trial and observed within the time
of study and easily understood by both doctors and patients.
It has also the additive property and this peculiarity allows the
design of strategy trials being possible to sum up the RSM'T
of different treatments to obtain the RSMT of a sequence of
therapy lines (2). This is not true for median values.

In their manuscript Ben-Aharon (3) et 4/., compared
the median survival time with RMST and mean survival
time calculated using Weibull distribution, for 44 drugs
which granted approvals by FDA between 2013 and 2017.
Interestingly, the authors found that RMST invariantly
underscores the improvements as compared with median
and mean survival times, with the last ones being the
greatest (3.6 vs. 4.6 vs. 6.1 months). These results are not
particularly surprising since RMST is limited at a time #
(i.e. ¢ is the time when results are reported for regulatory
approval) and include all the early failure times excluding
long survivors experience. More interestingly, this scenario
is confirmed for all the subgroup analyses, performed by
mechanism of action, apart from antiangiogenics where the
improvements were very similar (2.1 vs. 2.0 vs. 2.2 months).

This manuscript raises, at least, 2 important points. The
first one is that we are actively looking for a better way of
summarizing results of clinical trials, since the limitations of
the most used ones. Which of these is the optimal one we do
not know yet, but, perhaps, the best one does not exist. The
evidence that the mean improvements, these too based on
a model assumption, are invariantly better the median and
RMST is unsurprising being more dependent on the outliers.
Whether mean survival is more meaningful for clinical or
regulatory decision is not clear. Perhaps, the answer to this
is that one size does not fit all, as witnessed by the case of
antiangiogenics. In fact, for these drugs it is neither expected
that only a small fraction of patients derives a long-term
benefit nor that the clinical effect starts after and ‘induction’
time. In cases like this, in other words, a proportion of
hazards between the arm could be assumed and then HR
could be also used as a useful summary measure.

Anyway, the use of absolute measures in the time domain
such as medians, means and rates at a prespecified time #
are more tangible than relative measures and more direct to
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describe treatment efficacy to patients. From the physician
standpoint, a good solution could be imported from the
meta-analytic approach where the NTT (Number of
patients to be Treated for one to benefit) summarize in a
single figure the real impact of treatments making possible a
ranking of alternatives.
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