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More than 40 vaccines against COVID-19 are currently under development, with researchers around the world using
different techniques and targeting different sites on the virus. In the U.S., the federal government established Operation
Warp Speed (OWS) to accelerate the availability of a safe and effective vaccine. This guide provides an overview OWS,
the progress of the vaccines in the program, and the prospects for the rapid release of a COVID-19 vaccine.

Operation Warp Speed (OWS) was a government program to advance COVID-19
diagnostics, treatments, and vaccines through public-private partnerships.1 One goal of
OWS was to provide a COVID-19 vaccine to the public by January 2021, reducing
the development time from years to months. OWS has partnered with at least six
pharmaceutical and vaccine manufacturing companies to fund vaccine testing and
development. In an unusual step, OWS also funded the manufacture of a vaccine during
its final testing phase; however, the company involved also assumes a financial risk if
ultimately, the vaccine is ineffective.

Clinical trials are required by the U.S. Food and Drug Administration
(FDA) for each vaccine to make sure it is safe (meaning it causes no serious
side effects) and effective (meaning it reduces the risk of getting COVID-19
by more than 50%). While OWS significantly accelerated the vaccine
development phase, clinical trials were still required. Trial participants must
be monitored for several months after receiving the vaccine to determine its
safety and efficacy.
Traditionally, vaccines go through three phases before approval.
Phase 1 and Phase 2 trials must be completed first. However, for many of the OWS vaccines, these phases are being
conducted simultaneously (a Phase 1/2 trial). During Phase 3, thousands of people participate. Afterward, the FDA
reviews the trial data and can approve the vaccine for public use.

Phase 1 and 2

Phase 3

Small number of patients (20-500)

Large group of patients (30,000-60,000)

Questions

Questions

What is an appropriate dosage?

What are the side effects?

Are there any major side effects?

Does it work?

Types of COVID-19 Vaccines
Researchers used several types of vaccine technologies to develop a COVID-19 vaccine.2
Virus Vaccine: A virus, either weakened or killed, is used to create the vaccine.
This approach links back to the method used to develop the first smallpox vaccine in the 1700s.

Viral-vector Vaccine: A well-researched virus, such as measles or adenovirus, is engineered to
produce proteins found on SARS-CoV2 (the virus causing COVID-19) to generate an immune
response. This technique has resulted in a few recent vaccines for other viruses,
but it is a newer process that is not well understood. Some believe pre-existing immunity
to the engineered virus could impact the vaccine's effectiveness.
Genetic Vaccine: The RNA or DNA of SARS-CoV2 proteins is inserted into cells, which then
produce the virus protein to generate an immune response. This technique is unproven; no
existing vaccines use this technology.
Protein-based Vaccine: SARS-CoV2 proteins are injected directly into the body. This technique
was used in monkeys to create a vaccine against SARS (2003), but the technology has never
been tested in humans.

OWS Vaccines Under Development
At least six potential vaccines are being funded under OWS;
three were approved in the U.S. for emergency use, but are still being
followed to determine side-effects and long-term immunity. During Phase 3,
OWS vaccine candidates were simultaneously being manufactured. This
allowed faster access to the vaccine, after the FDA approved it. However,
there was a risk that resources were wasted for vaccines found to be unsafe
or ineffective.

Pfizer/BioNTech • RNA-based Vaccine • Approved for Emergency Use
Phase 1, 2, 3 completed.3
This is a new vaccine technology that has not yet been used in a licensed vaccine. This vaccine requires two doses
(affecting compliance) and must be frozen (making it challenging to get to low-resource areas). While Pfizer received
OWS funding to provide the vaccine, it did not receive funding for the vaccine research and development.
Note: The FDA granted Emergency Use Authorization (EUA) for the vaccine on December 11, 2020.

Moderna • RNA-based Vaccine • Approved for Emergency Use
Phase 1, 2, 3 completed.4
This is a new vaccine technology that has not yet been used in a licensed vaccine. This vaccine requires two doses and
must be frozen.
Note: The FDA granted Emergency Use Authorization (EUA) for the vaccine on December 18, 2020.

Johnson & Johnson • Viral-vector Vaccine • Approved for Emergency Use
Phase 1, 2, 3 completed. 5
This vaccine uses an engineered adenovirus, which has already resulted in a licensed vaccine for Ebola. Unlike DNA- and
RNA-based vaccines, this vaccine can be stored in a refrigerator (making it easier to distribute) and only requires a single
dose (making compliance easier).
Note: The FDA granted Emergency Use Authorization (EUA) for this vaccine on February 27, 2021.

AstraZeneca/Oxford University • DNA-based Vaccine • Phase 3
Phase 1, 2 completed. Phase 3 started Aug. 31 • 30,000 participants in the U.S.6
This is a new vaccine technology that has not yet been used in a licensed vaccine. This vaccine has been shown to
produce an immune response but requires two doses and must be frozen.
Note: The vaccine was approved in several countries including the UK, South Africa and India, but U.S. approval is not
anticipated until April 2021. Use of the vaccine was halted in South Africa because it was less effective on a new virus
variant present in the region (B.1.351).

Novavax • Protein-based Vaccine • Phase 3
Phase 1, 2: completed. Phase 3 started Dec 28.7
This vaccine uses a novel technology recently used for a flu vaccine that was developed in March 2020 (but not yet
brought to market). Phase 3 trials will require two doses; results are expected in May 2021.

Sanofi/GSK • Protein-based Vaccine • Phase 2
Phase 1, 2 began in September 2020 with 440 participants across 11 sites in the U.S. Phase 3 trials begin in 2021.
This vaccine uses existing vaccine technology from Sanofi’s seasonal influenza vaccine and GSK’s pandemic adjuvant
(an ingredient to increase immune response).
Note: Sanofi entered into agreements with Johnson & Johnson and Pfizer to help produce their vaccines.
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