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Currently, no Food and Drug Administration (FDA)–
approved therapeutics exist for coronavirus dis-

ease 2019 (COVID-19). In this context, the pandemic
has put considerable pressure on health care providers
to prescribe treatments despite limited information
about their safety and efficacy. This pressure has exac-
erbated the tension between the importance of practic-
ing evidence-based medicine and the urgency of pro-
viding access to promising therapies before their safety
and efficacy are established.

As members of the National Institutes of Health
COVID-19 Treatment Guidelines Panel (the Panel) (1),
we are charged with providing guidance for U.S. clini-
cians on the treatment of COVID-19 by reviewing cur-
rent scientific evidence and providing real-time recom-
mendations based on the strength and quality of the
data.

On 23 August 2020, the FDA issued an Emergency
Use Authorization (EUA) for convalescent plasma for
treating COVID-19 (2). An EUA does not constitute
drug approval by the FDA. Rather, an EUA allows the
FDA to facilitate the availability and unapproved uses
of medical products during a public health emergency
(3). The criteria for issuing an EUA for medical products
include the following: The public health concern must
be serious or life threatening; sufficient evidence must
exist that the product “may be effective”; the known
and potential benefits of the product, when used to
diagnose, prevent, or treat the identified disease or
condition, outweigh the known and potential risks of
the product; and no adequate, approved alternatives
to the product are available (3).

A strong scientific rationale and historical prece-
dents exist for the study of passive immunotherapeutic
approaches for viral infections (4). Concentrated, virus-
specific immunoglobulin preparations are FDA ap-
proved for the postexposure prophylaxis of such viral
infections as hepatitis B, varicella, and rabies (5). Re-
cently, a randomized controlled trial (RCT) demon-
strated the efficacy of 2 different monoclonal antibody
products for treating Ebola virus disease (6).

The situation is less clear regarding the safety and
efficacy of convalescent plasma, which has been used
to treat viral infections from the 1918 influenza pan-
demic to the recent epidemics of severe acute respira-
tory syndrome (SARS), H1N1 influenza, Middle East
respiratory syndrome, and Ebola virus disease (7–10).
The only RCT demonstrating efficacy of convalescent
plasma for an infectious disease was conducted more

than 40 years ago, for treating Argentine hemorrhagic
fever (11).

Early in the COVID-19 pandemic, convalescent plasma
was used in China to treat hospitalized patients with
COVID-19 (7). Shortly thereafter, RCTs evaluating convales-
cent plasma in patients with COVID-19 began in several
countries, including the United States (12). In March 2020,
the FDA authorized expanded access to convalescent
plasma for treating severe or life-threatening COVID-19
under individual-patient emergency Investigational New
Drug applications. The Mayo Clinic's Expanded Access
Program (EAP) was developed in parallel to provide
broader access to convalescent plasma; however, it was
not designed to generate definitive data on safety or to
evaluate efficacy (13). One of the requirements for an EAP
is that it not interfere with pivotal trials (14). Adequately
powered RCTs of convalescent plasma in the United
States have been slow to enroll patients.

Given the lack of data from properly powered RCTs,
and the need to inform regulatory decision making re-
garding continued access to convalescent plasma, both
the FDA and the Mayo Clinic performed retrospective,
indirect evaluations of efficacy by using EAP data, hypoth-
esizing that patients who received plasma units with
higher titers of neutralizing antibodies would have better
clinical outcomes. The results of the analyses were used
as supporting evidence for the EUA.

The FDA analysis included 4330 patients, and do-
nor neutralizing antibody titers were measured by the
Broad Institute, using a SARS coronavirus 2 (SARS-
CoV-2) neutralization assay (15). The analysis revealed
no difference in 7-day mortality between the patients
who received high-titer and those who received low-
titer plasma in the overall population or in the subset of
patients who were intubated. However, among nonin-
tubated patients (approximately two thirds of those an-
alyzed), 11% of those who received high-titer plasma
died within 7 days of transfusion compared with 14%
who received low-titer plasma (P = 0.03) (16). In a post
hoc analysis of nonintubated patients who were younger
than 80 years and treated within 72 hours of diagnosis,
7-day mortality for those who received high- versus low-
titer plasma was 6.3% and 11.3%, respectively (P =
0.0008) (15).

A similar efficacy analysis by the Mayo Clinic in-
cluded 3082 participants who had received a single
unit of plasma among the 35 322 participants who had
received plasma through the EAP by 4 July 2020 (17).
Antibody titers were measured by using the VITROS
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anti–SARS-CoV-2 IgG assay (Ortho Clinical Diagnostics),
and outcomes were compared among patients receiv-
ing low- (lowest 18%), medium-, and high-titer (highest
17%) plasma. After adjusting for baseline characteris-
tics, the 30-day mortality rate was 29.1% in the low-titer
group and 24.7% in the high-titer group. This differ-
ence did not reach statistical significance. The Mayo
Clinic post hoc subgroup analyses also suggested a
benefit of high-titer plasma in patients who received
plasma within 3 days of COVID-19 diagnosis (17).

The FDA concluded that the totality of data, includ-
ing additional data from small randomized trials and
nonrandomized, observational, and animal studies, met
the criteria for EUA issuance.

Despite clearly meeting the “may be effective” cri-
terion for EUA issuance, the analyses of the EAP data
are not sufficient to establish the efficacy or safety of
convalescent plasma because of the lack of an un-
treated control group. For example, the possibility that
differences in outcomes are attributable to harm from
low-titer plasma rather than benefit from high-titer
plasma cannot be excluded. In addition, the EAP data
may be subject to several confounders, including re-
gional differences and temporal trends in COVID-19
management. There is no widely available and gener-
ally agreed-upon best test for measuring neutralizing
antibodies, and the antibody titers in convalescent
plasma from patients who have recovered from
COVID-19 are highly variable. In addition, the analyses
focused on early mortality, which may not be clinically
meaningful in the context of the prolonged disease
course of COVID-19. The efficacy analyses rely on a
subset of EAP patients and thus represent only a frac-
tion of patients who received plasma through the EAP
(17). In this regard, additional analyses of the EAP co-
hort and completion of the current RCTs will be of crit-
ical importance.

Taking everything into account, the Panel has de-
termined that currently the data are insufficient to rec-
ommend for or against convalescent plasma for treat-
ing COVID-19 (18). Prospective, well-controlled, and
adequately powered RCTs are needed to determine
whether convalescent plasma and other passive immu-
notherapies are effective and safe for COVID-19 treat-
ment. Although providers have access to this therapy,
the Panel cannot recommend it as a standard of care
for treating COVID-19 at this time. This is consistent
with the language of the convalescent plasma EUA Fact
Sheet (19).

The COVID-19 pandemic has intensified the ten-
sion between providing rapid access to promising ther-
apies and generating the scientific evidence needed to
establish whether those therapies are safe and effec-
tive. This tension was also noted during the West Afri-
can Ebola outbreak in 2014 to 2016, when several ther-
apies, including convalescent plasma, were claimed to
be of benefit. A National Academies of Sciences, Engi-
neering, and Medicine review of that response noted
that RCTs are critical during an outbreak, because they
are the quickest way to identify effective therapies (20).
Experience with convalescent plasma, hydroxychloro-

quine, and other interventions has taught us that large
observational cohorts, EAPs, and EUAs can have a pro-
found impact on our ability to conduct the properly
designed RCTs necessary to provide definitive evi-
dence of safety and efficacy. Conversely, the lack of
access to large RCTs at many health care centers dur-
ing the COVID-19 pandemic may exacerbate issues of
equity in access to care. Expanded Access Programs
continue to be an important mechanism to provide
promising therapies for patients who do not otherwise
have access to them (that is, through clinical trials). Bal-
ancing this tension is challenging but imperative to
maintaining the ability to generate rigorous and con-
vincing evidence during a public health crisis.

Despite the challenges of the COVID-19 pandemic,
conducting well-controlled, adequately powered RCTs
is possible. Two such trials, ACTT (Adaptive COVID-19
Treatment Trial) and RECOVERY (Randomized Evalua-
tion of COVID-19 Therapy), recently demonstrated the
efficacy of remdesivir and dexamethasone, respec-
tively, for treating COVID-19 (21, 22). Collaboration
and partnership among governmental agencies, indus-
try, academia, and the public are needed to establish
and carry out a robust and coordinated emergency re-
search response, including the rapid development, de-
ployment, and analysis of high-caliber RCTs. This ap-
proach is the quickest and most efficient way to generate
the answers needed to provide the best evidence-based
patient care.
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