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The night of randomized clinical trials where all patients are black:
a need to estimate variability in treatment effects
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The order that our mind imagines is like a net,
or like a ladder, built to attain something.

But afterward, you must throw the ladder away,
because you discover that, even if it was useful,
it was meaningless.

(Umberto Eco, The Name of the Rose,

Picador Edition, Secker and Warburg,

London, 1984, page 492)

In the Sixties, the few anti-thrombotic drugs available
were administered following several criteria including tra-
dition of the “School”, preference of the doctor in charge,
pressure of pharmaceutical companies. Epidemiology and
statistics had not yet been fully developed and were not
usually applied to therapeutic issues. Then, in the Seven-
ties, clinical trials started to be organized following pro-
gressively stringent criteria (the studies had to be
controlled, randomized, single or double blind, or cross-
over and so on) and should have involved hundreds or
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thousands of patients. Statistical analyses were performed
by both “intention to treat” and “drug efficacy” criteria.
Despite all these precautions, however, the results of dif-
ferent trials were not always consistent but often contrast-
ing. Thus, meta-analysis was introduced to overcome lack
of statistical power of individual studies and/or to identify
a common denominator from different clinical contexts.!-?
In subsequent years, “evidence-based” medicine was in-
troduced to transfer the results of randomized clinical tri-
als (RCT) and meta-analyses to everyday practice.>*

Therapeutic indications included in increasingly nu-
merous guidelines or consensus conferences derived from
RCT performed on groups of patients who were seldom
representative of the variability of the target disease and,
even less, of the general population. Moreover, the bene-
ficial effect of anti-thrombotic drugs ranged, at the best,
between 20% and 40%: though statistically significant,
such an effect could also be (but was not) read as limited
to relatively small groups of “responders”. As an example,
out of 100 control patients with acute myocardial infarc-
tion, 10 would have suffered another infarction or died
within one year; if a comparable group of 100 patients
was given an anti-thrombotic drug, 3 would have bene-
fited from the treatment (“responders”), while 7 would
have not (“non-responders”) and 90 would have been
treated unnecessarily.’ This result was referred to as a
treatment-induced 30% reduction of the clinically relevant
end-points under study.

The problem was (and still is) that we were (and are
still) unable to identify a priori the individuals who would
get a benefit from those who would not or would even be
harmed by treatment. Moreover, the results of RCT were
almost exclusively limited to counting the difference be-
tween control and treated groups in numbers of non-fatal
events or deaths. There was no mention or studies of un-
affected/surviving people in either group, nor whether the
observed events were similar or different in terms of likely
pathogenetic/socio-cultural/life-style variables. Pharma-
cogenetic studies were still far to be introduced.®’

RCT and related meta-analyses still today provide es-
timates of average treatment effects but are less suited to
understand variability or heterogeneity of patients and/or
treatment effects across individuals. Indeed, applying an
average result of a RCT observed in a given study popu-
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lation to a specific patient would require an individual ho-
mogeneity that is not frequent in clinical practice.®

In recent years, newer machine learning methods have
been proposed to address heterogeneity of treatments and
to predict individual variability.>!® However, spurious re-
lationships within RCT data may occur that are not gen-
eralizable to other patients. Thus, future studies on
machine learning approaches are warranted.

Availability of real-life data derived from electronic
health records, though based on observational studies not
allowing any causal inference, might produce comple-
mentary information to overcome some RCT limitations.

In conclusion, the results generated in the past decades
by RCT allowed a tremendous progress in our strategies
to prevent and treat ischemic cardiovascular disease,
based on strict scientific criteria. The approach that was
followed, however, appeared to be more similar to a uni-
versal system with its sophisticated statistical rules, than
to a system sensitive to every day clinical practice. The
real needs of individual patients were largely disregarded
(a kind of philosophical contrast similar to that experi-
enced in the 19th century between Hegel’s idealism and
Kierkegaard’s existentialism).

We should really and consistently estimate how and
at what extent the effects of interventions vary across in-
dividuals to hopefully offer novel possibilities for shed-
ding some light on the “epidemiological night” of RCT
and help develop a new individual evidence-based medi-
cine. Obviously, this will require new ways of thinking
and organizing clinical medicine.
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