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Developing Safe and Effective Covid Vaccines —
Operation Warp Speed’s Strategy and Approach

Moncef Slaoui, Ph.D., and Matthew Hepburn, M.D.

nnounced on May 15, Operation Warp Speed
(OWS) — a partnership of the Department of
Health and Human Services (HHS), the De-
partment of Defense (DOD), and the private sector

— aims to accelerate control of
the Covid-19 pandemic by advanc-
ing development, manufacturing,
and distribution of vaccines, ther-
apeutics, and diagnostics. OWS is
providing support to promising
candidates and enabling the ex-
peditious, parallel execution of the
necessary steps toward approval
or authorization of safe products
by the Food and Drug Adminis-
tration (FDA).

The partnership grew out of
an acknowledged need to funda-
mentally restructure the way the
U.S. government typically supports
product development and vaccine
distribution. The initiative was
premised on setting a “stretch
goal” — one that initially seemed
impossible but that is becoming
increasingly achievable.

The concept of an integrated
structure for Covid-19 countermea-
sure research and development
across the U.S. government was
based on experience with Zika
and the Zika Leadership Group
led by the National Institutes of
Health (NIH) and the assistant
secretary for preparedness and re-
sponse (ASPR). One of us (M.S.)
serves as OWS chief advisor. We
are drawing on expertise from the
NIH, ASPR, the Centers for Dis-
ease Control and Prevention
(CDQ), the Biomedical Advanced
Research and Development Au-
thority (BARDA), and the DOD,
including the Joint Program Ex-
ecutive Office for Chemical, Bio-
logical, Radiological and Nuclear
Defense and the Defense Advanced
Research Projects Agency. OWS
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has engaged experts in all critical
aspects of medical countermea-
sure research, development, man-
ufacturing, and distribution to
work in close coordination.

The initiative set ambitious
objectives: to deliver tens of mil-
lions of doses of a SARS-CoV-2
vaccine — with demonstrated
safety and efficacy, and approved
or authorized by the FDA for use
in the U.S. population — begin-
ning at the end of 2020 and to
have as many as 300 million dos-
es of such vaccines available and
deployed by mid-2021. The pace
and scope of such a vaccine ef-
fort are unprecedented. The 2014
West African Ebola virus epidem-
ic spurred rapid vaccine develop-
ment, but though preclinical
data existed before the outbreak,
a period of 12 months was re-
quired to progress from phase 1
first-in-human trials to phase 3
efficacy trials. OWS aims to com-
press this time frame even fur-
ther. SARS-CoV-2 vaccine devel-
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opment began in January, phase
1 clinical studies in March, and
the first phase 3 trials in July.
Our objectives are based on ad-
vances in vaccine platform tech-
nology, improved understanding
of safe and efficacious vaccine
design, and similarities between
the SARS-CoV-1 and SARS-CoV-2
disease mechanisms.

OWS’s role is to enable, accel-
erate, harmonize, and advise the
companies developing the select-
ed vaccines. The companies will
execute the clinical or process
development and manufacturing
plans, while OWS leverages the
full capacity of the U.S. govern-
ment to ensure that no technical,
logistic, or financial hurdles hin-
der vaccine development or de-
ployment.

OWS selected vaccine candi-
dates on the basis of four criteria.
We required candidates to have
robust preclinical data or early-
stage clinical trial data supporting
their potential for clinical safety
and efficacy. Candidates had to
have the potential, with our ac-
celeration support, to enter large
phase 3 field efficacy trials this
summer or fall (July to November
2020) and, assuming continued
active transmission of the virus,
to deliver efficacy outcomes by
the end of 2020 or the first half
of 2021. Candidates had to be
based on vaccine-platform tech-
nologies permitting fast and ef-
fective manufacturing, and their
developers had to demonstrate
the industrial process scalability,
yields, and consistency necessary
to reliably produce more than
100 million doses by mid-2021. Fi-
nally, candidates had to use one
of four vaccine-platform technol-
ogies that we believe are the
most likely to yield a safe and ef-
fective vaccine against Covid-19:
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the mRNA platform, the replica-
tion-defective live-vector platform,
the recombinant-subunit-adjuvant-
ed protein platform, or the atten-
uated replicating live-vector plat-
form.

OWS’s strategy relies on a few
key principles. First, we sought to
build a diverse project portfolio
that includes two vaccine candi-
dates based on each of the four
platform technologies. Such di-
versification mitigates the risk of
failure due to safety, efficacy,
industrial manufacturability, or
scheduling factors and may per-
mit selection of the best vaccine
platform for each subpopulation
at risk for contracting or trans-
mitting Covid-19, including old-
er adults, frontline and essential
workers, young adults, and pedi-
atric populations. In addition, ad-
vancing eight vaccines in parallel
will increase the chances of de-
livering 300 million doses in the
first half of 2021.

Second, we must accelerate vac-
cine program development without
compromising safety, efficacy, or
product quality. Clinical develop-
ment, process development, and
manufacturing scale-up can be
substantially accelerated by run-
ning all streams, fully resourced,
in parallel. Doing so requires tak-
ing on substantial financial risk,
as compared with the conven-
tional sequential development ap-
proach. OWS will maximize the
size of phase 3 trials (30,000 to
50,000 participants each) and op-
timize trial-site location by con-
sulting daily epidemiologic and
disease-forecasting models to en-
sure the fastest path to an effica-
cy readout. Such large trials also
increase the safety data set for
each candidate vaccine.

With heavy up-front invest-
ment, companies can conduct clin-
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ical operations and site prepara-
tion for these phase 3 efficacy
trials even as they file their In-
vestigational New Drug applica-
tion (IND) for their phase 1 stud-
ies, thereby ensuring immediate
initiation of phase 3 when they
get a green light from the FDA.
To permit appropriate compari-
sons among the vaccine candidates
and to optimize vaccine utilization
after approval by the FDA, the
phase 3 trial end points and as-
say readouts have been harmo-
nized through a collaborative ef-
fort involving the National Institute
of Allergy and Infectious Diseas-
es (NIAID), the Coronavirus Pre-
vention Network, OWS, and the
sponsor companies.

Finally, OWS is supporting the
companies financially and tech-
nically to commence process de-
velopment and scale up manufac-
turing while their vaccines are in
preclinical or very early clinical
stages. To ensure that industrial
processes are set, running, and
validated for FDA inspection when
phase 3 trials end, OWS is also
supporting facility building or re-
furbishing, equipment fitting, staff
hiring and training, raw-material
sourcing, technology transfer and
validation, bulk product process-
ing into vials, and acquisition of
ample vials, syringes, and nee-
dles for each vaccine candidate.
We aim to have stockpiled, at
OWS’s expense, a few tens of mil-
lions of vaccine doses that could
be swiftly deployed once FDA ap-
proval is obtained.

This strategy aims to acceler-
ate vaccine development without
curtailing the critical steps re-
quired by sound science and regu-
latory standards. The FDA recently
reissued guidance and standards
that will be used to assess each
vaccine for a Biologics License
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Application (BLA). Alternatively,
the agency could decide to issue
an Emergency Use Authorization
to permit vaccine administration
before all BLA procedures are
completed.

Of the eight vaccines in
OWS’s portfolio, six have been
announced and partnerships exe-
cuted with the companies: Mod-
erna and Pfizer/BioNTech (both
mRNA), AstraZeneca and Janssen
(both replication-defective live-
vector), and Novavax and Sanofi/
GSK (both recombinant-subunit-
adjuvanted protein). These can-
didates cover three of the four
platform technologies and are
currently in clinical trials. The
remaining two candidates will
enter trials soon.

Moderna developed its RNA
vaccine in collaboration with the
NIAID, began its phase 1 trial in
March, recently published encour-
aging safety and immunogenicity
data,) and entered phase 3 on
July 27. Pfizer and BioNTech’s
RNA vaccine also produced en-
couraging phase 1 results? and
started its phase 3 trial on July 27.
The ChAdOXx replication-defective
live-vector vaccine developed by
AstraZeneca and Oxford Univer-
sity is in phase 3 trials in the Unit-
ed Kingdom, Brazil, and South
Africa, and it should enter U.S.
phase 3 trials in August.? The
Janssen Ad26 Covid-19 replica-
tion-defective live-vector vaccine
has demonstrated excellent protec-
tion in nonhuman primate models
and began its U.S. phase 1 trial
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on July 27; it should be in phase 3
trials in mid-September. Novavax
completed a phase 1 trial of its
recombinant-subunit-adjuvanted

protein vaccine in Australia and
should enter phase 3 trials in the
United States by the end of Sep-
tember.* Sanofi/GSK is complet-
ing preclinical development steps
and plans to commence a phase 1
trial in early September and to be
well into phase 3 by year’s end.’

On the process-development
front, the RNA vaccines are al-
ready being manufactured at scale.
The other candidates are well ad-
vanced in their scale-up develop-
ment, and manufacturing sites
are being refurbished.

While development and man-
ufacturing proceed, the HHS-DOD
partnership is laying the ground-
work for vaccine distribution,
subpopulation prioritization, fi-
nancing, and logistic support.
We are working with bioethicists
and experts from the NIH, the
CDC, BARDA, and the Centers
for Medicare and Medicaid Ser-
vices to address these critical is-
sues. We will receive recommen-
dations from the CDC Advisory
Committee on Immunization
Practices, and we are working to
ensure that the most vulnerable
and atrisk persons will receive
vaccine doses once they are
ready. Prioritization will also de-
pend on the relative performance
of each vaccine and its suitability
for particular populations. Because
some technologies have limited
previous data on safety in hu-
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mans, the long-term safety of
these vaccines will be carefully
assessed using pharmacovigilance
surveillance strategies.

No scientific enterprise could
guarantee success by January 2021,
but the strategic decisions and
choices we’ve made, the support
the government has provided, and
the accomplishments to date make
us optimistic that we will succeed
in this unprecedented endeavor.

Disclosure forms provided by the au-
thors are available at NEJM.org.

From Operation Warp Speed, Department
of Health and Human Services, Washing-
ton, DC.

This article was published on August 26,
2020, at NEJM.org.
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