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1. Introduction

In the current pandemic of COVID-19, intense research
efforts are underway to identify effective interventions as
soon as possible. This race against time poses an enormous
challenge. To maximize the chances of success, data from
clinical trials should be used in the most efficient, open,
and flexible and time-sensitive manner.

The pressing need to find treatments and vaccines against
the virus has led to accelerated regulatory approval pro-
cesses, such as the emergency program by the Food andDrug
Administration (FDA) that provides ultrarapid protocol re-
views for clinical trials conducted within 24 hours of submis-
sion. Yet, such a speed comes at a cost, and conducting
clinical trials in the COVID-19 crisis means to weigh limited
resources against the demand to swiftly conclude the
completion of the trials. The FDA recognized that shortage
of clinical staff, travel restrictions, and interruptions of sup-
ply chains will inevitably lead to protocol violations in clin-
ical trials on the COVID-19 treatment [1]. These difficulties
also may not allow recruiting promptly the anticipated num-
ber of trial participants. The time pressure and difficult cir-
cumstances to conduct clinical trials [2] increase the
chances of spurious results, false decisions, and reversals
of decisions. For example, the FDA granted a fast-track
emergency use authorization for hydroxychloroquine and
chloroquine on March 28, 2020 and revoked this authoriza-
tion on June 15, 2020, that is, within 1 and a half months [3].

In these difficult and rapidly changing circumstances,
good scientific practice, reproducibility, and transparency
are essential principles that must guide clinical trials to
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adequately inform medical decision-making and keep pub-
lic trust.
2. Open access to enhance reproducibility and trust in
clinical trial results

Open access to patient-level data from clinical trial data
is a key instrument to enable reanalysis and validation of
data analyses, and thus foster transparency, reproducibility,
and trust in the clinical research findings. Moreover,
beyond allowing for replication of data analyses by peer re-
searchers, open access to clinical trial data allows to
conduct secondary analyses, which are useful in under-
standing important clinical outcomes and predictors thereof
[4]. For some treatments, it is possible that any benefits, if
present, may pertain to subsets of patients and settings
differing from those originally defined the eligibility
criteria of the clinical trials. To explore treatment effects
contingent on patient characteristics or settings, data would
need to be efficiently retrieved and combined from multiple
trials. Such reanalyses would be difficult to promptly com-
plete, unless the key patient-level data from each trial are
readily available for reuse in cross-trial analyses incorpo-
rating rolling meta-analyses. For example, as of the writing
of this commentary (October 2), the only intervention that
has been shown to prolong survival in COVID-19 in a ran-
domized trial is dexamethasone. However, the trialists of
the RECOVERY trial who detected this benefit already
focused on the fact that dexamethasone seems to decrease
mortality risk by a third in people who are intubated and
receive invasive mechanical ventilation and by a fifth
among those who require oxygen without invasive mechan-
ical ventilation, but has no benefit (and even a trend for
increased mortality) in patients who do not require oxygen
[5]. Given the spurious track record of subgroup analyses in
clinical trials in general [6], such claims would need to be
verified ideally across several trials and rigorous meta-
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analyses thereof. A rapid meta-analysis of seven trials has
confirmed the benefit of dexamethasone in critically ill pa-
tients [7], and similar meta-analyses would be worthwhile
performing for patient with less serious illness.

The COVID-19 landscape of clinical trials is already
very wide, but also fragmented, currently exceeding a thou-
sand registered trials (for an emerging list, see https://
covid-evidence.org/database) that evolve in an uncoordi-
nated way [8]. It is unclear how many of these trials are
on track for enrolling the number of patients that they
had anticipated to enroll. Many trials may fall short of
enrolling their target sample size because of the time pres-
sure and because the lockdown has drained access to pa-
tients. For trials aiming to recruit patients with severe
disease treated at an intensive care unit, the available
numbers may be very small in many locations. If several
trials are abandoned currently or in the near future because
of futility, it would be a pity to waste whatever data they
have accumulated. These data may still be useful to
consider along with those accrued from other similar or
complementary trials and may offer guidance for treatment
in countries where the epidemic waves are still very active
or for potential second waves and resurgences of the
epidemic in various countries. Open access to clinical trial
data that allows for a rigorous patient-level accumulation of
the composite evidence may offer advantages for trans-
parent and accelerated drug development in the current
COVID-19 crisis and will be conducive to open synthesis
of research findings in reviews and meta-analyses [9].
3. Benefits of open access outweigh risks in current
COVID-19 crises

The discussion of making patient-level clinical data trials
openly accessible has been going on for over a decade, but
without much tangible progress until recently. The concept
gained more traction with the publication data sharing state-
ments recommended by the International Committee ofMed-
ical Journal Editors [10,11]. An important advancement is
that clinical trials are now required to provide a data sharing
plan already by the time of the registration, which is a press-
ing issue given that only a fraction of clinical trial units have
any data sharing plan in place [12]. Yet, before the advent of
the COVID-19 crisis, there was no sense of urgency to share,
and the requirements have fallen short of making the sharing
of patient-level clinical trial data obligatory. In fact, out of 487
trials published by JAMA, Lancet, and New England Journal
of Medicine since July 1, 2018, only two had provided dei-
dentified patient-level data as of April 10, 2020 [13]. A major
concern against sharing deidentified participant-level data
from clinical trials is that the investigators who collected
the data are not sufficiently credited. However, a hiatus of
rendering all patient-level data fully available could reason-
ably be extended until the acceptance for publication of the
first preregistered analysis by the original authors. Moreover,
for many trials, for example, those that stop because of futil-
ity, the authors themselves may wish to make their data avail-
able immediately. This would allow their data to be used with
proper credit to them, instead of having them wasted.

Another major concern is centered on data protection is-
sues including reidentification of data. However, several
anonymization procedures have been proposed, and metrics
for the quantitative assessment of the risk of reidentification
have been developed [14]. Although entirely irreversible
anonymization of data remains difficult, a balance between
the benefit of sharing the data and risk of personal harm by
disclosure must be achieved. We argue that the unprece-
dented urgency for the identification of effective drugs
against COVID-19 has shifted the balance toward potential
benefit arising from the wider availability of the patient-
level data. From the perspective of patients, an over-
whelming majority of participants recruited into clinical tri-
als have also voiced support for making their data
accessible to the research community [15].
4. Open access is an urgent need as shown by recent
article retractions

The need for full transparency and leveraging of the
expertise of peer researchers becomes evident against the
background of the highly controversial example of emer-
gency use authorization of the drugs hydroxychloroquine
and chloroquine in the COVID-19 crisis in the United
States and other countries. The available evidence for the
effectiveness of the drug for the treatment of COVID-19
that fueled these authorizations was debatable. It was based
on data from studies that were small, missed placebo con-
trols, lacked blinding, and/or remained inconclusive due to
compromising confounding variables [16]. Open access to
data from already existing trials might have significantly
enhanced transparency and gained insight into the repro-
ducibility of the reported results.

The hydroxychloroquine story offers a prime example
on how this entire clinical research agenda is operating pre-
cariously in a shifting sand environment and how time-
sensitive COVID-19erelated evidence can be. The publica-
tion [17] and retraction [18] of a large multinational obser-
vational study reporting increased mortality risk in patients
with COVID-19 treated with hydroxychloroquine or chlo-
roquine demonstrated the fragility of the COVID-19 clin-
ical research ecosystem and the need for openness and
transparency. Many researchers quickly pointed out incon-
sistencies in the data, lack of control for potential con-
founding variables, and insufficient transparencies
concerning the data and analysis methods used in the
contentious study [19]. Those comments by the scientific
community triggered the publication of an expression of
concern by the editors of The Lancet, calling for a cautious
interpretation of the study’s results until the provenance and
validity of the data are clarified [20]. A few days later, three
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authors retracted the article because they were unable to
verify the data that had supposedly been collected and used
for this analysis by a company called Surgisphere. Simi-
larly, a New England Journal of Medicine article, where
the same company was involved, was also retracted [21].
In response to the retraction of the recent study on hydrox-
ychloroquine, the editors of the The Lancet have recently
changed the peer review policy, requiring now that at least
one other academic co-author of the article vouches for the
veracity of the data [22]. This is certainly an encouraging
step forward. Yet, the urgency of open access to patient-
level data remains given that the necessary level of trans-
parency and full leverage of information from clinical trials
can only be achieved if the original data are shared more
widely within the research community.

After the retraction of that observational study on (hy-
droxy-)chloroquine, a large trial on COVID-19, RECOVERY,
announced that it stopped recruitment in the hydroxychloro-
quine arm because the drug did not show any benefit [23],
consistent with findings of no benefit of hydroxychloroquine
in a recent observational study in patients with COVID-19 re-
porting [24], and no preventative effects of the drugs in a ran-
domized controlled trial [25]. In the RECOVERY study, there
was a trend for increased mortality for patients treated with
hydroxychloroquine: among 1,542 patients randomized to hy-
droxychloroquine for 28 days, the mortality was 25.7%
compared with 23.5% in 3,132 patients randomized to usual
care alone (hazard ratio 1.11 [95% confidence interval (CI)
0.98e1.26]; P 5 0.10). Neither was any benefit observed
for any other outcome. A perusal of the COVID-evidence
database (https://covid-evidence.org/database) shows over
100 trials involving hydroxychloroquine alone or in various
combinations and comparisons. Recruitment in these trials
may become more difficult after the release of the RECOV-
ERY results. Many of them may stop or become futile even
if they do not officially stop recruitment.
5. Contributing data for rapid cross-trial international
meta-analyses

A cross-trial analysis contributing promptly the already
collected data from existing ongoing (hydroxy)chloroquine
trials would be most informative in appraising the current
situation and deciding both about the fate of these trials
and the fate of these antimalarial drugs for COVID-19 in
general [26]. Cross-sharing of preliminary data within trial
teams and Data and Safety Monitoring Board (DSMB) is a
practice that has been used often even in the pre-COVID-19
era. Typically, it has been limited to more narrow research
agendas and a more limited number of trials. However, in
the COVID-19 pandemic, it can become more routine and
systematic, especially when major decisions need to be
taken about the research agenda at large and its implica-
tions. Leveraging the analytic power of peers to exploit a
maximum of information from available clinical data may
be essential to adequately inform medical and political
stakeholders, particularly when institutionalized mecha-
nisms of quality control are limited under major time con-
straints such as in the current pandemic and when the
external evidence evolves in so unpredictable ways. A
collaboration of trialists and metaresearchers may achieve
the best quality of such endeavors to collect and synthesize
available evidence as quickly and as rigorously as possible.

As of the writing of this commentary, a cross-trial interna-
tional collaborative analysis of randomized trials of hydroxy-
chloroquine and chloroquine has already been performed and
released as a preprint [26]. Sixty-three registered trials were
deemed potentially eligible, and all-cause mortality data were
retrievable for 28 of them, including 14 unpublished trials
(1,308 patients) and 14 publications/preprints (9,011 patients).
The combined summary odds ratio on all-cause mortality for
hydroxychloroquine was 1.11 (95% CI: 0.1, 1.20) and for
chloroquine was 1.77 (95% CI: 0.15, 21.13). As additional tri-
als may be willing to contribute data in the future, whatever
residual uncertainty may decrease even further. A similar in-
ternational collaborative meta-analysis has been launched
trying to retrieve and combine data from dozens of random-
ized trials of convalescent plasma, and the concept may be
extended to all interventions where the evidence is frag-
mented across large numbers of trials, many of which may
be difficult to publish because of perceived futility.
6. Toward implementation of sharing patient-level
data from clinical trials

Open synthesis facilitating the conduct of living (continu-
ously updated) and rapid systematic reviews and meta-
analysis should become the norm in the COVID-19 era [9].
Flexible sharing between investigator teams and DSMB
groups can happen without the need of engaging public data
sharing platforms. DSMBs can be facilitators of efficient
sharing in the COVID-19 era [27]. However, when it comes
to wider public data sharing, platforms dedicated for sharing
patient-level clinical data such as the Yale University Open
Data Access Project (https://yoda.yale.edu/) and
clinicaldatarequest.com have been already established
[28,29]. These platforms encourage the view that deidentified
participant-level data can be shared in a transparent way that
guards the privacy of the patients, interests of the original in-
vestigators, but multiplies the value of data for scientific
merits to accelerate drug development. COVID-19 has accel-
erated the use of other open science resources, such as preprint
servers like medRxiv. It could also serve as a catalyst for the
wider use of platforms for sharing of participant-level data.
7. Sharing of data from observational studies to iden-
tify risk profiles and predictors of treatment success

Finally, the principles of sharing patient-level data can be
extended also to observational data sets and participatory
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research [30]. Nonrandomized data should be used very
cautiously for making inferences about treatment effects in
the COVID-19 crisis. Such data can offer complementary ev-
idence about real-world use, and theymayoffer hints for leads
that could then be pursued in randomized trials. Availability
of individual-level data would be useful even for addressing
fundamental questions of the epidemiology of the COVID-
19 pandemic. For example, currently available situational re-
ports from different countries and locations present very het-
erogeneous information on the demographic profile of
COVID-19 deaths and comorbidities [31]. Open access to
large-scale patient-level data sets could help to identify
important factors and modulating variables for identifying
risk profiles and predicting treatment success. Having said
that, we caution that such observational studies often lack
prior consent from patients, or include highly individualized
data sets such as generated from electronic health records,
which may render the anonymization of the data more diffi-
cult. Creative solutions can be adopted in most settings, for
example, patient-level data may be restricted to key variables
that allow proper deanonymization. Alternatively, aggregated
data may be shared for meta-analytical studies, which would
still allow building detailed risk profiles fully accounting for
variability across different countries and disease epicenters.
8. Conclusions

Overall, in view of the speed of action required to fight
the current pandemic, we strongly believe that it is time that
sharing clinical trial and other patient-relevant data among
the medical research community needs to become a flexible
and realistic default option. Open science principles may
becomeagreat asset in thefight againstCOVID-19andbeyond.
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