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Opinion

Unwavering Regulatory Safeguards for COVID-19 Vaccines

The coronavirus disease 2019 (COVID-19) pandemic
has disrupted normal life and had significant conse-
quences for human health, with more than 4.6 million
cases and more than 150 000 deaths inthe US alone as
of early August 2020. Preventive public health mea-
sures such as mask usage, physical distancing, and en-
hanced sanitation procedures are necessary to allevi-
ate strain on the health system and reduce community
transmission, while advances in therapeutic develop-
ment have potentially improved clinical outcomes for pa-
tients with severe illness. However, minimizing the risk
of resurgence and enabling a safe return to normal life
will require a majority of the population to develop im-
munity against SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2, the virus that causes COVID-
19). Acceptably achieving this level of herd immunity
quickly will likely require the development of safe and
effective vaccines.

Yet even under normal circumstances, vaccine de-
velopment is a challenging endeavor that carries signifi-
cant financial risk due to the high rate of failure at each
stage of the development process. To expedite the de-
velopment of a COVID-19 vaccine, the US government

FDA is committed to ensuring that any
vaccine is manufactured in accordance
with all of FDA’s quality standards and that
its safety and effectiveness are verified

before being authorized or licensed

launched Operation Warp Speed in May 2020."2 This en-
deavor is committed to compressing what can some-
times be a decade-long development process into a mat-
ter of months through up-front financial commitments
that focus resources and lower the risk of innovation. The
completion of phase 1 trials for several vaccine candi-
datesin July 2020 and enrollment for forthcoming phase
3 trials are important milestones for this process.

Still, the emphasis on speed has provoked public anxi-
ety about the safety and effectiveness of vaccines devel-
oped on expedited timelines. Among the concerns are
that the regulatory standards for approval will be low-
ered under political pressure for a vaccine. Inarecent poll
of 1056 US adults, 31% indicated that they are uncertain
about whether they would receive a potential COVID-19
vaccine and 20% indicated they would choose not to take
it, with concerns about safety and adverse effects being
the primary reason for avoiding vaccination.

The physician leadership of the US Food and Drug
Administration (FDA) (including the authors of this
Viewpoint) unequivocally state that candidate COVID-19
vaccines will be reviewed according to the established

legal and regulatory standards for medical products.
While Operation Warp Speed is an important initiative
and FDA has lent technical expertise around end point
selection and safety considerations to this public-
private partnership for vaccine development, thereis a
line separating the government's efforts to focus re-
sources and funding to scale vaccine development from
FDA's review processes, which are rooted in federal stat-
ute and established FDA regulations.* To offer clarity to
the public, FDA issued a guidance document on June 30,
2020, which outlines key considerations for the devel-
opment and licensure of vaccines to prevent COVID-19.°

First and foremost, FDA is committed to ensuring
that any vaccine is manufactured in accordance with all
of FDA's quality standards and that its safety and effec-
tiveness are verified before being authorized or li-
censed. To ensure that a widely deployed vaccine is ef-
fective, FDA has specifically recommended in its
guidance to vaccine developers that “the primary effi-
cacy endpoint point estimate for a placebo-controlled
efficacy trial should be at least 50%, and the statistical
success criterion should be that the lower bound of the
appropriately alpha-adjusted confidence interval (CI)
around the primary efficacy endpoint
point estimate is >30%." In other words,
the lower limit of a 95% Cl would have
to be greater than 30%.

While historically the agency has not
prospectively recommended numerical
end point estimates for license ap-
proval, FDA believes recommending a
baseline for performanceis necessary to
provide confidence that broad distribu-
tion of a potential vaccine could offer immunity to the
majority of the population. To properly verify efficacy,
trials should also follow best practices for methodol-
ogy (eg, randomized double-blind designs with pla-
cebo control). In terms of safety, adequately powered
trials are necessary to detect adverse events and to
evaluate safety considerations with regard to dosing.
FDA generally advises the minimum population size for
a prelicensure safety database for preventive vaccines
to exceed 3000 patients, and to date, the anticipated
enrollment for COVID-19 vaccine trials (15000 to
20 000 patients receiving active vaccination) well ex-
ceeds FDA's recommendation. FDA recognizes that there
could be rare adverse events not detected in a trial of
15000 to 20 000 patients, so postmarketing surveil-
lance will be critical.

Second, to achieve population-wide immunity, a
COVID-19 vaccine would need to be widely deployed. It
is therefore critical that the data derived from nonclini-
cal and clinical studies clearly demonstrate that the vac-
cine is safe and effective for widespread use. Also ac-
knowledging the need for broad use, FDA recognizes that
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the pandemic has disproportionately affected many populations and
strongly recommends that investigators ensure sufficient represen-
tation of racial and ethnic minorities, older adults, and individuals
with medical comorbidities in the clinical trials. The inclusion of di-
verse populations, including older individuals, in trials is necessary
for a comprehensive assessment of product safety and effective-
ness and to properly inform clinical decision-making. Developers will
also need to consider how to provide additional safeguards for spe-
cial populations, such as children and pregnant women. For chil-
dren, studies should be designed in compliance with the Pediatric
Research Equity Act. For pregnant women and women of childbear-
ing potential who are not actively avoiding pregnancy, FDA encour-
ages vaccine developers to consider the development of data early
intheir development programs that might support inclusion of these
women in prelicensure clinical trials.

Furthermore, a discussion will need to take place prior to vac-
cine authorization or licensure about how postmarket surveillance
will be conducted to ensure that infrastructure is in place for phar-
macovigilance, especially for certain subpopulations (eg, a preg-
nancy exposure registry). FDA platforms such as the Vaccine Ad-
verse Event Reporting System and the Sentinel Initiative, coupled
with existing federal collaborations on vaccine safety, can offer use-
ful starting points for postmarket surveillance of COVID-19 vaccines.®

These principles, along with the established standards used for
preventive vaccines, will be applied as data from late-stage trials be-
come available for FDA review. Of the available pathways, it is likely
that a potential COVID-19 vaccine will be reviewed under either the
traditional Biologics License Application (BLA) review process or un-
der the Emergency Use Authorization (EUA) program. Although a
vaccine could be reviewed under the Accelerated Approval pro-
gram, this mechanism would not be appropriate until there is suf-
ficiently compelling evidence demonstrating an effect of the vac-
cine on a surrogate end point, such as immune response, that is

reasonably likely to predict clinical benefit. Issuance of an EUA for a
COVID-19 vaccine may be appropriate once studies have demon-
strated the safety and effectiveness of the vaccine but before the
sponsor's submission of a BLA to FDA, before FDA has completed
its formal review of the BLA, or both.

However, FDA recommends that sponsors of vaccine candi-
dates—as well as sponsors of COVID-19 drugs and biologic prod-
ucts per the agency's previous guidance—file for review for tradi-
tional market authorization considering that any vaccine would be
intended for widespread use.” Given the widespread potential use
of a COVID-19 vaccine, transparent discussion at FDA's Vaccines and
Related Biological Products Advisory Committee will be needed prior
to vaccine authorization or licensure to ensure clear public under-
standing of the evidence supporting vaccine safety and efficacy.

The work to develop COVID-19 vaccines is a testament to not
only scientific innovation, but also FDA's commitment to facilitate
this effort. This is why FDA issued guidance providing clear recom-
mendations around efficacy thresholds, population inclusion, and
safety considerations prior to the initiation of most large-scale
COVID-19 vaccine trials. A safe and effective COVID-19 vaccine that
meets or exceeds the FDA regulatory standards will provide impor-
tant momentum for pandemic recovery. Meanwhile, the contin-
ued use of evidence-based public health strategies to minimize trans-
mission and reduce caseloads is emphasized and encouraged.

Vaccines are foundational to modern public health. Evidence
from the 20th century demonstrates how the broad uptake of im-
munization can eliminate or reduce therisk of infectious disease out-
breaks. Smallpox has been eradicated from the globe, and polio has
now been eliminated from most countries. The likelihood of harm
from seasonal pathogens such as influenza has also been reduced.
Affirming, maintaining, and ensuring FDA's commitment to rigor-
ous scientific review will enable COVID-19 vaccines to contribute to
this important public health legacy in the months to come.
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