
Pooling Data From Individual Clinical Trials
in the COVID-19 Era

The rapid pace of the coronavirus disease 2019
(COVID-19) pandemic caused many research efforts to
be initiated quickly. In some cases, nationally based
platform trials have begun to report results.1 More fre-
quently, however, randomized clinical trials (RCTs)
were launched in local settings and in several cases
missed the peak of the pandemic in their region. Now,
some individual studies are at risk of failing to meet
recruitment targets because of declining numbers of
patients with COVID-19 who are being cared for at
some participating sites.2 It may take several more
COVID-19 surges to achieve full enrollment. Although
the recent increase in COVID-19 cases reported in the
US and several other countries offers the potential for
enrollment in those regions, it is not certain that there
will be sufficient number of centers ready with RCTs to
address the pandemic in new hot spots. Launching
RCTs in localities with currently increasing numbers of
COVID-19 cases should be done; however, it is a time-
consuming process and does not constitute a feasible
short-term solution.

Because the collective goal of the research commu-
nity is to reach conclusions about the efficacy of potential
treatments as quickly as possible, in weeks or months
rather than years, there is an imperative to find a solution
tothemismatchbetweenthelocationofenrollingsitesand
the regional incidence of new cases of COVID-19.

Combining information from multiple trials that
were not originally configured as a network of sites
is another potential approach.3 Such a pooling effort
must be scientifically justified, prespecified, inferentially

rigorous, and convincing to the medical community; it
must also be valid to honor the participation and risk
assumed by the cohorts of study participants who
deserve the maximal opportunity to have their partici-
pation result in useful findings. This Viewpoint pro-
poses a practical approach for real-time pooling of indi-
vidual patient data from RCTs during a pandemic.
Although the model could be extensible to any relevant
set of trials and group of institutions, the ideas are illus-
trated with a specific example for estimating the thera-
peutic effects of convalescent plasma in hospitalized
patients with COVID-19 by pooling data from several
studies, each one of which is at risk of failing because of

inability to recruit enough patients, similar to a recently
reported RCT conducted in China.2

The perspectives of investigators that should be
considered in pooling data include establishing rules for
publication and dissemination of individual and pooled
trial findings, funding and sponsorship, and ownership
of data and other intellectual property considerations.
The urgent nature of the pandemic and the shifting land-
scape of surges and hot spots should spur the expedi-
tious creation of governance documents that establish
rules for handling these issues. This proposal envisions
starting with a data sharing agreement that is dis-
cussed and agreed to by all the participating study teams
and their data and safety monitoring boards.

The biostatistical challenges are significant but not
insurmountable. The analytic approach for pooling indi-
vidual patient data from multiple studies must address
variation across trials and provide a valid estimate of
treatment efficacy. There will likely be differences in
target populations, treatment protocols, control condi-
tions, consent documents, and even outcome defini-
tions. Regardless, combining individual patient data
from different studies could enable more reliable infer-
ences about the treatment effect estimate than would
aggregate data from individual trials.4

Principles of the Pooling Proposal
With this proposal (Figure), data sharing agreements
would be executed among participating investigators
and a governance document established prior to data
sharing. A minimal data set would have to be agreed

on and individual patient data would
be sent to a secure central repository
in which studies, recruitment centers,
and patients would be assigned unique
IDs. Potentially, every 2 weeks thereaf-
ter, participating studies would trans-
fer newly accumulated data to the
repository. Simultaneously with pre-
paring the data sharing agreements,

a statistical analysis plan (SAP) would be finalized in a
collaborative fashion among all participating study
teams. The plan would include guidelines for continu-
ous monitoring using preestablished stopping rules
for safety, efficacy, futility, and harm; this SAP for
monitoring would be adhered to by independent
unblinded biostatisticians.

A collective data and safety monitoring board
(DSMB), representing all participating studies, would
meet biweekly to review results and make collective
recommendations. When evidence with a high degree
of confidence about the efficacy (or lack thereof) and
safety of the treatment has been accumulated, the
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DSMB would make a recommendation to terminate enrollment in
participating trials. This is critically important in a pandemic so that
effective treatments can be quickly identified and ineffective or
harmful treatments abandoned. The prespecified agreed-upon
stopping rules will ensure the integrity of the pooling effort and the
acceptance of the inferences by the medical community.

To provide details about the individual studies, related to the
methodological approach, participating RCT teams would prepare
reports describing the specific details of their trials, which could be
submitted as appendices to the main article that reports the over-
all results of the pooling project. Study investigators would review
the DSMB recommendation and determine whether to suspend fur-
ther enrollment in their specific trial. The data repository would be
made available to participating investigators for additional analy-
ses that would be approved by a publications committee.

Minimal Data Set
The consortium of participating investigators would identify a mini-
mal data set, representing information that is collected in common
across the trials.5 The minimal data set would contain study-level in-
formation, such as whether the study was blinded, types of control
treatment, and recruitment sites; patient baseline characteristics,
such as medical history and concomitant medications; test-agent-
related adverse events; and the World Health Organization (WHO)
ordinal 11-point scale6 at 2 and 4 weeks postrandomization.

Statistical Strategy for Pooling the Data
An innovative biostatistical approach will be needed for analysis of
the pooled individual patient data and for frequent monitoring of
the accumulating data. Continuous monitoring, with use of bayes-
ian stopping rules that allow real-time decisions without the penal-
ties for multiple data looks and alpha spending associated with the
classic RCT monitoring approach, is an attractive and efficient po-
tential approach.7,8 At each interim analysis, the posterior distribu-
tion of the parameter describing the treatment effect could be re-
ported and the prespecified stopping criteria could guide the
recommendations of the collective DSMB. The bayesian monitor-
ing approach enables straightforward, actionable rules for efficacy,
futility, harm, and safety, all of which can incorporate information

accrued across all studies. The process involves estimation of the pos-
terior probability of a favorable or unfavorable outcome (ex-
pressed as an odds ratio or risk ratio) and the stopping rules would
be based on the posterior probability that the odds ratio exceeds a
prespecified threshold.

Because many factors influence outcomes, a statistical model
that accounts for these factors is essential. The model should be
generalizable to a range of treatments for COVID-19 and a range of
possible control groups. The primary outcome could be the WHO
scale, supplemented by all-cause mortality at 2 and 4 weeks post-
treatment initiation as the secondary end point. For the WHO ordi-
nal outcome scale, the cumulative logit model9 could be used with
bayesian hierarchic modeling techniques10 that specify the full
prior distributions of the overall treatment effect as well as study-
specific treatment effects. In the case of convalescent plasma trials,
multiple controls are possible (standard of care, nonconvalescent
plasma, or saline). To allow a global comparison of the convalescent
plasma treatment vs any control, the model would use convales-
cent plasma as the reference treatment, impose priors on the dif-
ferent control treatments and a hyper-prior over all control priors,
thus estimating a common control effect. Emerging evidence
about COVID-19 disease progression and treatment effects sug-
gests that several patient characteristics might be important,
including clinical status at baseline, age, sex, and other factors that
would be captured in the proposed minimal data set. Those factors
would be included in the SAP, along with bayesian stopping rules.
Throughout, care should be taken regarding the possibility of miss-
ing data, whether caused by unintentional missingness or because
a variable in the minimal data set was not collected in all studies.
More details about the proposal, including the minimal data set,
algorithm for converting the WHO scales, and the models, are avail-
able on a website prepared by the authors.5

As the COVID-19 pandemic continues to exact its toll on the
world, collaborative efforts are needed to provide timely data to
respond to current clinical issues and public health problems.
Models such as this proposal for prospective pooling of individual
patient data from ongoing individual clinical trials, and lessons
learned from it, are likely to inform the collective response to
future health crises.

Figure. Schema of the Proposal for Data Pooling as Planned for Studies of Convalescent Plasma in Hospitalized Patients With COVID-19
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The data sharing agreement would govern publications and other aspects of the
pooling effort. A secure central repository for the pooled data would be
established, with continuous updating with new data at 2-week intervals.
Unblinded biostatisticians would conduct the interim analyses and report to

a collective DSMB. When evidence with a high degree of confidence emerges,
the DSMB would make a joint recommendation to the leadership of all trials.
RCT indicates randomized clinical trial.
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