
The US Regulatory System and COVID-19 Vaccines
The Importance of a Strong and Capable FDA

For many in public health and medicine, the coronavi-
rus disease 2019 (COVID-19) pandemic in the US has
been a frustrating journey from one disappointment to
the next: late access to testing, insufficient staff and in-
adequate funding for contact tracing, jumbled commu-
nications, and, at the end of 2020, a chaotic launch of
vaccination efforts. But in one area, from the beginning
of the pandemic to the present, the US has excelled: fa-
cilitating the rapid development of COVID-19 vaccines.
Much of the credit has justifiably gone to the scientists
who adopted and created the technology, to the com-
panies that made the vaccines, to the participants who
volunteered for clinical trials, to the National Institutes
of Health, and to Operation Warp Speed, which funded
several candidate vaccines, minimizing financial risk for
the companies. A less recognized partner in this effort—
but no less essential to its success—is the US Food and
Drug Administration (FDA).

In early spring 2020, the quest to develop vac-
cines was described as a competition between nations,
with anticipation that countries first to vaccinate would
gain a geopolitical advantage.1 As the virus spread from
country to country, governments had to decide among

dozens of competing technologies, many with a plau-
sible argument for success. Biomedical researchers from
across the world joined the effort to develop a vaccine.
Global efforts to develop vaccines provided early fund-
ing, and national leaders planned to spend whatever re-
sources would be necessary.

From the start of this effort, a pivotal question was
how to define success. What evidence would be re-
quired to assess risks and benefits and to know whether
a vaccine is ready for broad use?

The FDA approached these questions by engaging
colleagues at the National Institutes of Health, working
with scientists at the companies, hearing from aca-
demic experts, and then, most importantly, by relying
on the experience of the agency’s own scientists in the
Office of Vaccine Research and Review, many of whom
have spent their careers overseeing and assessing vac-
cine development. Early questions included what toxi-
cology studies were needed, how to assess safety and
immune response in the early human trials, and how to
select a dosing regimen.

The FDA then had to decide on the types and
amounts of scientific evidence needed to determine that
a vaccine candidate is safe and effective for use by mil-
lions of people. The agency came under substantial pres-
sure to consider authorizing vaccines based on immu-
nogenicity data that measure a vaccine’s ability to induce
an immune response. However, given limited scientific
understanding of what constitutes protective immu-
nity to severe acute respiratory syndrome coronavirus
2, the agency, with support from many leading scien-
tists, insisted on meaningful clinical outcomes.2 In a
widely read guidance released in June 2020, the agency
said that for licensure, a vaccine would need to achieve
at least a 50% reduction in COVID-19 disease, with con-
fidence intervals that excluded less than a 30%
reduction.3 This guidance required companies to estab-
lish safety and efficacy of their vaccines by conducting
large, diverse, controlled phase 3 clinical trials involv-
ing tens of thousands of patients. The FDA scientific staff
then worked closely with the World Health Organiza-
tion in efforts to promote high standards globally.

Not all nations waited for clinical results before
using vaccines widely. In August 2020, Russia

approved its vaccine and reportedly
had administered it to more than 2 mil-
lion people before completing trials
or releasing data about its safety and
efficacy. Neither naming their vaccine
Sputnik nor declaring the race over
answered serious questions in the sci-
entific or clinical community. In Septem-
ber, China began vaccinating thousands

of people, including employees at state-owned busi-
nesses, government officials, and company executives,
also before clinical trials were completed.

In October 2020, the FDA built on its earlier guid-
ance on standards for licensure to explain what data
would be needed to support the potential interim step
of Emergency Use Authorization.4 The agency’s scien-
tists and, ultimately, Commissioner Stephen Hahn re-
sisted White House efforts to prevent the issuance of this
guidance and to establish a low bar, such as relying only
on very early and interim data with minimal safety in-
formation. Instead, the agency required a minimum
number of clinical cases, including serious disease, to oc-
cur in the clinical trial cohort before reaching an effi-
cacy end point, and required a median of 2 months of
safety follow-up, as well as submission of a full data set
for its own analysis of the data.

In November, Pfizer-BioNTech and then Moderna
announced positive results of their clinical trials. The FDA
quickly conducted its own analyses of the companies’
raw data, confirming high efficacy and a reassuring safety

US success and global leadership
will continue to depend on innovative
science, sufficient resources,
and a strong and capable FDA.
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record across age groups during the postvaccination period to date,
while providing new insights from its analyses, including about po-
tential safety issues to monitor going forward. The FDA released its
detailed review publicly as it convened its advisory committee twice,
once for each vaccine. The agency livestreamed the committee’s
many hours of deliberations.

This transparency mattered.5 Anyone who wanted could
appreciate the FDA’s detailed review and understanding of the data
and listen to experts and members of the public debate difficult
questions. Science journalists reported on these deliberations and
their outcomes: resounding votes of support to move forward with
authorization and a program of careful monitoring. By the start of
2021, the US had constructed a powerful, public case for why, in
the setting of a devastating pandemic, the benefits of the vaccines
outweighed the risks, a precondition for a successful vaccination
campaign. Compare this process of establishing and publishing
standards, making data publicly available, and allowing the public
to listen to the discussion between an advisory committee and the
FDA with the process in Russia, in which trial results were reported
5 months after approval and without independent reanalysis of the
data or significant public discussion.

It is not difficult to imagine how the US might have stumbled.
Had the FDA not insisted on rigorous requirements for clinical trials,
the data emerging in the fall of 2020 might not have been convinc-
ing, and the US might still be confused, as other nations are, about
data gaps such as how well a different vaccine works in older
adults.6 Had the FDA not released comprehensive analyses of
study data, trust in vaccines, already at risk, likely would have been
further compromised.7,8 Had the White House been perceived as

influencing the FDA’s review (as had previously happened with the
authorization of hydroxychloroquine, later shown ineffective for
treating COVID-19), multiple governors were ready with their own
committees to review the data on their own. The ensuing confu-
sion would have created substantial new doubts about the vaccine.

A year into the pandemic, it is clear that the search for vac-
cines against COVID-19—while still perceived in many quarters as
a competition among nations—is more fundamentally a confronta-
tion between humanity and the virus. With the need to distribute
the vaccine equitably across the US and provide access across the
globe, as well as with the emergence of new variants that may
evade vaccines and therapeutics, many lives are at risk. In the
coming weeks to months, the FDA will lead the review and poten-
tial authorization of additional vaccine candidates, assess the
duration of immunity and the need for booster doses, and con-
tinue to collaborate with the US Centers for Disease Control and
Prevention and global public health to monitor vaccine long-term
safety and effectiveness. The FDA will also have to define path-
ways for assessment and authorization of modifications to
COVID-19 vaccines that can, as needed, address new virus vari-
ants. To meet these and other difficult challenges, it will be essen-
tial for the FDA to remain true to the guiding principles of scientific
rigor, integrity, and transparency.

Despite numerous failures during the pandemic, the US suc-
ceeded in developing safe and effective vaccines, and, at the start
of 2021, the nation is well positioned to work with global organiza-
tions and other nations to address the many challenges ahead. US
success and global leadership will continue to depend on innova-
tive science, sufficient resources, and a strong and capable FDA.
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