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The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has hit the world from late 2019
leading to a rapid worldwide diffusion. The high number
of patients hospitalized in conventional or in intensive
care units as well as the prolonged hospital stay of patients
threatened healthcare organization in numbers of countries.
In addition, the infection fatality rate of SARS-CoV-2 infec-
tion prompted the implementation of non-pharmacological
interventions going from social distancing to national lock-
downs and stimulated the clinical research field. Several
drugs used in other indications (antiviral, anti-inflammatory,
or other pharmacological classes of drugs) were proposed
as potential preventive or curative treatments [1]. Besides
uncoordinated local initiatives and observational stud-
ies, mega randomized clinical trials (RCT) emerged as an
appealing approach for SARS-CoV-2 treatments evaluation.
During early 2020, two mega RCTs tackling drug efficacy
on SARS-CoV-2 infection started: the World Health Organi-
zation (WHO) Solidarity study (ISRCTN83971151) and
the United Kingdom University of Oxford Recovery trial
(NCT04381936). The WHO Solidarity study evaluated rem-
desivir, a treatment developed for Ebola infection; lopinavir/
ritonavir with or without interferon beta, an association used
in human immunodeficiency virus infection; and hydroxy-
chloroquine, an immunomodulary drug used in the lupus
treatment. The Recovery trial initially evaluated lopinavir/
ritonavir, hydroxychloroquine, azithromycin, a macrolide
antibiotic, and dexamethasone, a corticosteroid drug. They
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combined an adaptative (the recovery trial has therefore
added other treatment arms since its beginning), randomized
design aiming at including drug candidates as they surfaced
and a highly effective patient inclusion process leading to
highly powered studies. By focusing every national and/or
supranational health/research centers effort on a single study,
this kind of RCT offers the possibility of an early answer
to therapeutic hypotheses. This also limits the potential
research waste elicited by low power/low rationale studies
and avoids patient exposure to ineffective treatments [2].
Consequences of inappropriate drug use in patients dur-
ing the recent pandemic included adverse events leading to
morbidity and possibly excess mortality and antimicrobial
resistance onset. Hence, mega-RCT initiative appears as the
new gold standard in clinical research.

However, the coordination of such studies on a large
scale should not be underestimated. They required, there-
fore, bringing together scientific leaders, regulatory agen-
cies, and political commitment. Not to mention that, apart
from these pre-requites, mega RCTs are not without any
flaws as highlighted by the Recovery and Solidarity stud-
ies. First, constraining drugs’ evaluation to a handful may
decrease the chance to identify an effective treatment. Such
an approach may also limit the scientific emulation between
research teams leading to a decrease in the rate of scien-
tific discovery. Then, designing mega RCTs did not prevent
Recovery and Solidarity studies to evaluate drugs with very
low pharmacological rationale, for efficacy on SARS-CoV-2
infection. For example, the two studies evaluated hydroxy-
chloroquine and Recovery evaluated azithromycin without
any convincing evidence of antiviral efficacy [3-5]. The
pharmacokinetic profile of the drugs has raised concerns that
they would not be able to exert virological response because
of inability to reach in patients the targets identified in vitro.
Moreover, at the time of the implementation of these drugs
in the RCTs (i.e., March 1, 2020, and March 19, 2020,
for Solidarity and Recovery, respectively), no appropriate
pre-clinical data, and particularly no SARS-CoV-2 animal
models, were available. Consequently, thousands of patients
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were exposed to these drugs while the minimum standard
for drug selection into clinical trial was entirely reached.
The negative results for these two treatment arms as well as
other negative results coming from other RCTs have later
confirmed the insufficiency of scientific background behind
the therapeutic hypotheses. The story for drugs with anti-
inflammatory mechanism is different. While no appropriate
pre-clinical model existed and given the pharmacological
rationale supporting their use during the inflammatory phase
of the SARS-CoV-2 infection, their selection as candidates
for RCTs appeared to be legitimate. The reduction of patient
mortality associated with the use of dexamethasone and toci-
lizumab in Recovery was a major success for the world sci-
entific community [6, 7]. While colchicine, another potential
treatment but with a questionable safety profile, has been
recently shown to be unable to decrease 28-days mortality,
this should not depreciate the milestone reached by mega-
RCT during the pandemic [8].

Recent effort for mutualizing research resources should
also be highlighted. France has created the CAPNET (Comité
Ad-hoc de Pilotage National des Essais Thérapeutiques et
autres recherches sur la COVID-19) national agency to give
projects a “national research program priority” label aiming
at fast tracking their implementation. However, this national
initiative has no regulatory competencies that could allow
combining clinical trials with the similar aim. Regarding vac-
cines, the COVIREIVAC platform was designed to promote
clinical research on COVID-19 vaccines by mutualizing the
effort of 32 regional hospital centers in France [9].

However, despite their evident virtues, mega RCTs can
then still be associated with research waste and also present
limitations, which should not be underestimated. A well-
balanced strategy aiming at mutualizing efforts without
discouraging original initiatives has still to be proposed
and, considering therapeutic RCTs, should aggregate the
expertise of pharmacologists for drug candidates’ selec-
tion, clinicians able to widely federate patient inclusion, and
methodologists for the appropriate design and conduction of
studies implementation. A strong scientific regulation on a
national or ideally supra-national level is required to chan-
nel the clinical trial landscape with a powerful willingness
to stop the projects with insufficient quality standard and to
merge trials with similar or close objectives.
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