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Editorial

In Pursuit of a SARS-CoV-2 Vaccine

Recently, some of our patients have inquired about the availability
of a vaccine for the prevention of COVID-19 disease. Currently, every-
one wants to know when a safe and effective vaccine for the SARS-CoV-
2 coronavirus will be ready to administer to the world’s citizenry. In an
effort to provide foot and ankle surgeons with information that they
can use to accurately respond to their anxious patients, we are provid-
ing a synopsis of the current status or coronavirus vaccine
development.

In the United States, the Food and Drug Administration (FDA) is
responsible for protecting the public health by assuring the safety, effi-
cacy, and security of human and veterinary drugs, biological products,
medical devices, our nation's food supply, cosmetics, and products that
emit radiation. The FDA is also responsible for advancing the public
health by helping to speed innovations that make medicines more
effective, safer, and more affordable and by helping the public get the
accurate, science-based information they need to use medicines and
foods to maintain and improve their health (1). Like new drugs, new
vaccines are developed through a process that entails a number of dis-
tinct phases [https://www.cdc.gov/vaccines/basics/test-approve.html].
In the preclinical phase, investigators conduct laboratory work in order
to understand the basic science that underlies a vaccine’s physical and
chemical properties. Thereafter, human testing begins with a Phase I
safety assessment, during which a small group of volunteer participants
is administered the vaccine and followed in order to screen for poten-
tial adverse effects related to the vaccine. If the vaccine is determined
to be safe, then its efficacy is assessed in a Phase Il trial, wherein the pri-
mary aim is to determine whether or not the vaccine actually results in
the development of antibodies to the target virus. If the vaccine is
determined to be efficacious, then a Phase Il comparison trial is con-
ducted in order to see if the vaccine is better than or at least comparable
to standard preventive measures. Phase IV, the last and longest period
of observation, monitors the safety and effectiveness of the vaccine
over an extended period of time following widespread use of the
vaccine.

On May 15, 2020, in the White House Rose Garden, United States
President Donald Trump formally announced Operation Warp Speed
(OWS). OWS is a combined effort of both public and private sectors
with oversight by the US Department of Defense, Department of Health
and Human Services, FDA, and the Centers for Disease Control and Pre-
vention, for the safe development and distribution of SARS-CoV-2 vac-
cines. The mission objective of OWS is to deliver 300 million doses of
safe and effective vaccine by January 1, 2021 (2). This operation is
unusual, in that the traditional process for vaccine development typi-
cally takes >70 months to complete; however, this mission’s acceler-
ated process aims to reduce the timeline to a duration of just 14
months (2). The reasons for such an effort are outlined by 4 key goals of
the mission: (1) ensure safe and effective SARS-CoV-2 vaccine/s, (2)
reduce morbidity and mortality of COVID-19 infection via distribution
of vaccines, (3) support rapid vaccine distribution, and (4) assist with
the return to a prepandemic quality of life (2). Like all government-
funded projects, at least in the United States, funding is covered by tax-
payer dollars; and, at present, approximately 6 billion US dollars are
funding development of 6 different vaccines that are being investigated
by 8 different companies, namely AstraZeneca (Cambridge, UK), John-
son & Johnson (New Brunswick, New Jersey), Moderna (Cambridge,
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Massachusetts), Novavax (Gaithersburg, Maryland), Sanofi (Paris,
France), GlaxoSmithKline (Brentford, UK), Pfizer (New York, New York),
and BioNTech (Mainz, Germany) (3-8).

Around the world, operations similar in scope to OWS are also in
progress. As of September 19, 2020, worldwide efforts are directed
toward a total of 40 vaccines in human clinical trials, with another 92
preclinical efforts in animal studies. Including the United States, there
are 27 vaccines in Phase I, 15 in Phase II, 9 in Phase III, and 5 vaccines
that have received approval for early or limited use; however, not a sin-
gle vaccine has been approved for general use worldwide (9). These
numbers are everchanging and will certainly be outdated by the time
this editorial gets to press. On August 11, 2020, Russia announced
approval of a vaccine, nicknamed “Sputnik V,” based on the results of
76 patients in 2 open, nonrandomized Phase I/II studies at 2 hospitals
in Russia. The results of the combined phase trials were later published
on September 4, and revealed good immunogenicity for both humoral
and cell-mediated immune responses; however, further investigation
is needed in order to determine how effective the vaccines will be in
preventing COVID-19 disease (10). Two other vaccines developed by
Chinese companies have received emergency approval for use in China,
where a number of clinical trials are underway (9). It is also not surpris-
ing that there have been some pitfalls associated with the human trials,
with one volunteer in the AstraZeneca/Oxford trial in the United King-
dom developing serious neurological symptoms after being adminis-
tered a vaccine, causing the Data Safety Monitor to temporarily halt the
trial. That particular trial resumed 6 days later (9). Adverse effects such
as this “unexplained illness” could impact just how swiftly such an
effort of this magnitude is able to effectively and safely enable mass
production and distribution of a SARS-CoV-2 vaccine. In the United
States, notwithstanding the political implications of a deployable vac-
cine, most experts agree that a vaccine is likely to be approved in late
2020 with initial deployment to healthcare workers and vulnerable
populations after completion of Phase III trials (11). Manufacturing and
organization of the vaccine deployment infrastructure has already
begun in US-based facilities as a part of OWS, an approach to rapid dis-
tribution known as fill-finish manufacturing, wherein millions of doses
are quickly packaged and shipped upon approval (3). Recently, both
National Institute of Allergy and Infectious Diseases Director Anthony
Fauci, MD, and Centers for Disease Control and Prevention Director
Robert Redfield, MD, have stated publicly and in Congressional testi-
mony that they expect general deployment of SARS-CoV-2 vaccines in
the summer of 2021, with widespread immunizations and a “return to
regular life” in late summer or fall 2021 (12).
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