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The operational efficiencies which led
to the rapid approval of effective vac-
cines for COVID-19 inspire lessons in
innovation from which clinical cancer
research may benefit. In this letter, we
provide a framework for achieving this
progress, including articulation of soci-
etal value of trial participation, maxi-
mizing design efficiency, and increasing
transparency.

Clinical trials to evaluate approaches
to treatment and prevention of COVID-
19 showed the peaks and valleys of
what clinical research can deliver for pa-
tients and society at large. At its peak,
the development of multiple effective
vaccines for SARS-CoV-2 in less than
a year is one of the greatest achieve-
ments of modern clinical research.
These successes were realized in part
by the unprecedented scale and opera-
tional efficacy of the vaccine trials. In
3 months, nearly 74,000 volunteers
were recruited for the Pfizer-BioNTech
BNT162b2 and the Moderna mRNA-
1273 vaccine trials (Baden et al., 2020;
Polack et al., 2020); 44,000 additional
volunteers were recruited for the John-
son & Johnson Ad26.COV2.S vaccine
trial in 3 months (Sadoff et al., 2021).
The RECOVERY trial, one of the most
notable therapeutic trials for COVID-19,
randomized 11,000 patients in 3 months,
using an efficient platform design
to deliver conclusive findings for multi-
ple COVID-19 treatments (RECOVERY
Collaborative  Group, 2020). These
remarkable operational and scientific
successes stand in contrast to the
many valleys of underpowered, obser-
vational, and duplicative COVID-19-
related trials, which were unlikely at
inception to produce meaningful or
conclusive results (Bugin and Wood-
cock, 2021).

Inspiration from the extraordinary vac-
cine and RECOVERY trials—in scale,
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pace, generalizability, interpretability —
punctuating an otherwise chaotic land-
scape of COVID-19 clinical research
highlights lessons in potential innova-
tions for cancer clinical trials. In many
ways, the spectrum of COVID-19-
related research, featuring both excep-
tional breakthroughs as well as well-in-
tentioned but uncoordinated efforts,
mirrors the current state of clinical can-
cer research. This status of research
may be more understandable for
COVID-19 in the context of an unprece-
dented global crisis; the circumstances
in oncology, however, are long-stand-
ing. Despite >600,000 deaths each
year in the United States from cancer,
therapeutic trials often carry an inherent
expectation that results will take years
to achieve, burdened in part by the rela-
tively slow pace of accruals and com-
plex protocols that are expensive and
laborious to execute. Seeking lessons
from the RECOVERY and SARS-CoV-2
vaccine trials, we propose a framework
(Figure S1) for accelerating progress in
cancer clinical research.

Articulate and deliver societal value

There is substantial room for improve-
ment in the scale of patient participation
in cancer clinical research. In relative
terms, only 2%-8% of adults with can-
cer participate in clinical trials (Unger
et al., 2019). As one measure of the ab-
solute scale, a total of 35,000 patients
with cancer participated in clinical trials
that led to new U.S. Food & Drug
Administration approvals for oncology
indications between 2015 and 2019
(U.S. Food & Drug Administration,
2021). In contrast, the rapid accrual of
volunteers for COVID-19 vaccine trials
in just a few months suggests that broad
participation in clinical research is
possible when the context, necessity,
and potential value are effectively

communicated. For many, COVID-19
engendered a deep sense of shared re-
sponsibility and recognition that prog-
ress was predicated upon completion
of randomized clinical trials. As an
emotionally weighted diagnosis, cancer
similarly inspires altruism and action,
yielding tremendous fundraising for can-
cer research and advocacy campaigns
for early detection and awareness. Clin-
ical cancer research would still benefit
from public-facing articulation of the so-
cietal value for trial participation as a
critical and necessary engine of prog-
ress. Of course, such messaging is
dependent upon actual delivery of soci-
etal value, which can be achieved
through developing novel therapies as
well as rapidly completing studies of de-
rivative interventions that provide clear
conclusions.

The RECOVERY trial—which demon-
strated the benefit of steroids in hospital-
ized patients with severe COVID-19
relatively early in the pandemic—is a
real-world case study of these principles
and opportunities. In the UK, public offi-
cials reiterated to hospitals nationwide
that enrollment in RECOVERY was the
standard of care for hospitalized patients
with COVID-19 (https://www.nytimes.com/
2020/09/01/opinion/coronavirus-clinical-
research.html); the delivery of rapid and
conclusive results reinforced public trust
in those efforts. Clinical cancer re-
searchers, through partnerships with
government and advocacy groups, can
similarly prioritize opportunities to articu-
late—and deliver—the value of clinical
research.

Efficient trial design and lowering
barriers to entry

To augment recruitment, clinical investi-
gators and industry and regulatory stake-
holders can also fundamentally change
how we conduct cancer trials. Cancer trial
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protocols are often operationally com-
plex, and many target arbitrarily specific
patient populations that can delay
completion and limit generalizability of re-
sults to routine settings. We should
design trials to be simpler to execute
and more likely to transfer the degree of
impact to standard care. Minimizing
non-crucial eligibility criteria and protocol
assessments, especially in later phases of
development, will expand the pool of
eligible patients (Liu et al., 2021) and
help to dispel the myth that clinical
research is appropriate for only very fit,
well-resourced, or desperate patients. In
COVID-19 vaccine trials, in-person study
visits were minimal, with two in-person
visits after each injection for the
BNT162b2 trial (Polack et al., 2020),
easing the burden of participation. By
similarly minimizing the time commitment
of trial participation, cancer trials could be
completed more efficiently and simulta-
neously recruit a more diverse patient
population.

The efforts of the phase 3 vaccine
trials, which publicly committed to re-
cruiting populations disproportionately
impacted by severe COVID-19, suggest
that focused efforts to lower barriers to
entry and include representative patients
may also improve the translatability of
benefit to real-world settings. Moderna
targeted clinical research sites more
likely to recruit underrepresented popu-
lations and published weekly demo-
graphic statistics tracking this progress.
While still not reflective of the US popula-
tion, its phase 3 COVE study population
was 10% Black, 20% Hispanic, and
25% patients age >65, exceeding the di-
versity often seen in cancer clinical trials
(U.S. Food & Drug Administration, 2021).
Perhaps in part as a result, early data
have already demonstrated that mRNA
vaccines perform in real-world settings
with nearly the same efficacy as reported
in the phase 3 trials (Dagan et al., 2021).
In oncology, however, there is often sub-
stantial expectation of attrition of benefit
observed in clinical trials when trans-
ferred to the real-world setting (Phillips
et al., 2020). In addition to increased
pace and efficiency, efforts to recruit
representative patients may also in-
crease generalizability of results in
oncology and realistically appraise the
benefit of new therapeutics in real-world
settings.
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Transparency of trial protocols and
regulatory deliberations

Conscious of the need to rapidly build
confidence in forthcoming results from
COVID-19 vaccine trials, many vaccine
developers publicly released the
detailed trial protocols and statistical
analysis plans ahead of outcomes being
met. The FDA also released anticipatory
guidelines in June 2020 detailing the ev-
idence needed to approve COVID-19
vaccine candidates in an effort to proac-
tively build public trust in the process.
This transparency differs from routine
approach in oncology ftrials, in which
publicly available details of protocol
design, regulatory guidance, and inter-
pretation are often scant. The effective-
ness of such proactive transparency
could be seen as a new opportunity to
seek a similar partnership with the pub-
lic trust in patients with cancer, which
can expedite the completion of clincal
trials and the integration of results into
practice.

From a regulatory perspective, the pub-
licly accessible analyses of the vaccine
results and FDA open session for Emer-
gency Use Authorization deliberations
contributed to expediting broader under-
standing and establishing clinical confi-
dence. In cancer clinical research, public
Oncologic Drug Advisory Committee
(ODAC) meetings are generally convened
only for controversial or complicated de-
cisions. In ostensibly more straightfor-
ward approval decisions, there is often lit-
tle insight about regulatory decision-
making, nuanced data considerations, or
invitation for public participation. It may
be valuable to re-evaluate the opportunity
for regulatory stakeholders to engage cli-
nicians, industry, and lay public in all reg-
ulatory decisions in an effort to engage
the greater public in clinical research
efforts.

Conclusion

The initial COVID-19 vaccine trials are a
remarkable testament to how, under the
right conditions and with exceptional
operational execution, clinical trial re-
sults can be delivered with clarity and
pace. The vaccine trials had powerful,
global incentive to produce effective
vaccines quickly. We, too, have power-
ful incentives to produce results for our
patients with cancer. Academic institu-
tions, clinical investigators, and industry
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and regulatory stakeholders all have the
opportunity and the responsibility to
articulate and harness this urgency to
further accelerate expeditious progress
for our patients.
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