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A participant in Plano, Texas, is injected during
Novavax’s North American COVID-19 vaccine trial this spring.
The company reported its results today. NOVAVAX

Powerful new COVID-19 vaccine shows
90% e�cacy, could boost world’s supply
By Meredith Wadman Jun. 14, 2021 , 6:00 AM

Science’s COVID-19 reporting is supported by the
Heising-Simons Foundation.

The dark horse vaccine company Novavax announced
strong results today from a pivotal, 30,000-person trial
of its pandemic coronavirus vaccine in the United
States and Mexico. The vaccine uses a protein of
SARS-CoV-2, a different technology from the COVID-19
vaccines authorized so far, and delivered 90.4% overall
e�cacy against symptomatic COVID-19 infections,
and 100% protection against moderate and severe
disease. Against eight viral variants of interest and
concern, its e�cacy was 93.2%. And the vaccine
appeared safe and well-tolerated.

“This vaccine looks phenomenal. I am thrilled about
these results,” says Monica Gandhi, an infectious
disease physician and epidemiologist at the University
of California, San Francisco. She notes that the clinical
trial was highly diverse, with 44%
nonwhite participants, and that the vaccine’s
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straightforward storage requirements could speed
access to it in remote communities around the globe.

Related
Biden adds voice to calls for further investigation
into origins of pandemic virus

Antivaccine activists use a government database
on side effects to scare the public

Rich countries cornered COVID-19 vaccine doses.
Four strategies to right a ‘scandalous inequity’

See all of our coverage of the coronavirus outbreak

The difference of a few percentage points between
Novavax’s 90% e�cacy and the 95% and 94% e�cacy
of the P�zer-BioNTech and Moderna vaccines is
explained in part by Novavax’s later trial, which pitted
the vaccine against viral variants, says John Moore, an
immunologist at Weill Cornell Medicine and a
participant in the Novavax trial. The trials of those
other companies’ vaccines, composed of messenger
RNA (mRNA), were completed before such variants
were widely circulating.

“This is a vaccine whose e�cacy is at least on a par
with P�zer and Moderna,” Moore says. “It’s essentially
100% protective against disease.”

One expert is less impressed, however. “The data they
have [are] nothing spectacular,” says Vijay Samant,
CEO of Xiconic Pharmaceuticals and former chief
operating o�cer of Merck’s vaccine division. “The
e�cacy overall is couple of notches below the P�zer
and Moderna studies. … It’s a me-too vaccine at best.”

Novavax plans to apply to the U.S. Food and Drug
Administration and other regulators for an emergency
use authorization in the third quarter, once the
company completes regulatory requirements aimed at
ensuring its product consistently matches the vaccine

Latest News

Sustainable
business

Related Jobs

MORE JOBS ▶

R&D Systems Analyst I
Gilead Sciences, Inc.
Foster City

Associate Director, Alliance
Management
Gilead Sciences, Inc.
Foster City

Associate Scientist-Immuno and Cell
Analytics
GSK
Rockville, MD

Trending
1. The legendary dire wolf may not have been a wolf
at all

2. Japan plans to release Fukushima’s contaminated
water into the ocean

3. ‘Sink into your grief.’ How one scientist confronts
the emotional toll of climate change

4. Chinese COVID-19 vaccine maintains protection
in variant-plagued Brazil

5. National academy may eject two famous
scientists for sexual harassment

https://www.sciencemag.org/news/2021/05/biden-adds-voice-calls-further-investigation-origins-pandemic-virus
https://www.sciencemag.org/news/2021/05/biden-adds-voice-calls-further-investigation-origins-pandemic-virus
https://www.sciencemag.org/news/2021/05/antivaccine-activists-use-government-database-side-effects-scare-public
https://www.sciencemag.org/news/2021/05/antivaccine-activists-use-government-database-side-effects-scare-public
https://www.sciencemag.org/news/2021/05/rich-countries-cornered-covid-19-vaccine-doses-four-strategies-right-scandalous
https://www.sciencemag.org/news/2021/05/rich-countries-cornered-covid-19-vaccine-doses-four-strategies-right-scandalous
https://www.sciencemag.org/tags/coronavirus
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CdC4QVZLMYLnUL82C-wb_vIbADKyovqVjqqKP9qAO3dkeEAEglJv7emC58L-A2AGgAcWF-Z8DyAEJqQIIUwvCfvSzPuACAKgDAcgDCqoE5AJP0HfGlt3K8_W5sD7prZHR8fp5lRl063M66n3DTaeGSmTUOnOR5oKfM8RFWxLZm-Nzl-x_MAbcxLSKb0fzojPVT0KSBBN-itvv4wje6RcEeiAcTTzbWIqYHyHBWctnorPUnRN9v3u-dwg5QJqJpDOFdRNBuYwl04k7vNM0CE9YFWSNVUTZQlzEWjIfaJN4GoFpg9MuWA7K7CpVMENJVxGduBNZC4Q9hDuAUG3BE9hJ390aZsYgi2Lq_yQtuH2KsPWFyZtpPeGdSvkPj8B9SBlsgOu_pEBM-mHHosIp_3xC0NApHREy5ZNROxjBwPedPR4sA6qlrnqSMAWQciuALG8BrTxYEvi4mGevNYrooI3ZWBMKCkTvqG3xdXwqCZ8L039N-JXKTPrSwrPcbFh__AUGjeLgF_5TO9pQs1DvF-Tjvk8ZVsIvFjOnnOMB5U8F42eEydLdSVkzXH43qiv4fIAbF1OF5MAE8dDh4NED4AQBoAYugAej-oZgqAeKnLECqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcA0ggJCIDhgHAQARgdsQk4XeoNFT1514AKA5gLAcgLAYAMAbgMAdgTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAASPeRox7Yn7q1q9g03Krxj1ghlxFdRoz6JbJBJ0E-j1jCw-4HYXTNrg7lmm-dzpQpNDx0BSOfoBanJl3csm5o&sig=AOD64_1eDjvN99akxtLnLqSlyu1DOVGKaA&client=ca-pub-5117495985152240&nb=9&adurl=https://home.kpmg/be/en/home/insights/2021/05/sus-stakeholders-expect-more-from-companies-sustainability-must-live-in-every-corner-of-your-organization.html%3Futm_medium%3Ddisplay%26utm_source%3Dgoogle%25E2%2580%2593ads%26utm_campaign%3Dcorporatecampaign2020%26utm_term%3D%26utm_content%3D%26gclid%3DEAIaIQobChMI-dKVn5ih8QIVTcHeCh1_ngHIEAEYASAAEgIZofD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CdC4QVZLMYLnUL82C-wb_vIbADKyovqVjqqKP9qAO3dkeEAEglJv7emC58L-A2AGgAcWF-Z8DyAEJqQIIUwvCfvSzPuACAKgDAcgDCqoE5AJP0HfGlt3K8_W5sD7prZHR8fp5lRl063M66n3DTaeGSmTUOnOR5oKfM8RFWxLZm-Nzl-x_MAbcxLSKb0fzojPVT0KSBBN-itvv4wje6RcEeiAcTTzbWIqYHyHBWctnorPUnRN9v3u-dwg5QJqJpDOFdRNBuYwl04k7vNM0CE9YFWSNVUTZQlzEWjIfaJN4GoFpg9MuWA7K7CpVMENJVxGduBNZC4Q9hDuAUG3BE9hJ390aZsYgi2Lq_yQtuH2KsPWFyZtpPeGdSvkPj8B9SBlsgOu_pEBM-mHHosIp_3xC0NApHREy5ZNROxjBwPedPR4sA6qlrnqSMAWQciuALG8BrTxYEvi4mGevNYrooI3ZWBMKCkTvqG3xdXwqCZ8L039N-JXKTPrSwrPcbFh__AUGjeLgF_5TO9pQs1DvF-Tjvk8ZVsIvFjOnnOMB5U8F42eEydLdSVkzXH43qiv4fIAbF1OF5MAE8dDh4NED4AQBoAYugAej-oZgqAeKnLECqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcA0ggJCIDhgHAQARgdsQk4XeoNFT1514AKA5gLAcgLAYAMAbgMAdgTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAASPeRox7Yn7q1q9g03Krxj1ghlxFdRoz6JbJBJ0E-j1jCw-4HYXTNrg7lmm-dzpQpNDx0BSOfoBanJl3csm5o&sig=AOD64_1eDjvN99akxtLnLqSlyu1DOVGKaA&client=ca-pub-5117495985152240&nb=19&adurl=https://home.kpmg/be/en/home/insights/2021/05/sus-stakeholders-expect-more-from-companies-sustainability-must-live-in-every-corner-of-your-organization.html%3Futm_medium%3Ddisplay%26utm_source%3Dgoogle%25E2%2580%2593ads%26utm_campaign%3Dcorporatecampaign2020%26utm_term%3D%26utm_content%3D%26gclid%3DEAIaIQobChMI-dKVn5ih8QIVTcHeCh1_ngHIEAEYASAAEgIZofD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CdC4QVZLMYLnUL82C-wb_vIbADKyovqVjqqKP9qAO3dkeEAEglJv7emC58L-A2AGgAcWF-Z8DyAEJqQIIUwvCfvSzPuACAKgDAcgDCqoE5AJP0HfGlt3K8_W5sD7prZHR8fp5lRl063M66n3DTaeGSmTUOnOR5oKfM8RFWxLZm-Nzl-x_MAbcxLSKb0fzojPVT0KSBBN-itvv4wje6RcEeiAcTTzbWIqYHyHBWctnorPUnRN9v3u-dwg5QJqJpDOFdRNBuYwl04k7vNM0CE9YFWSNVUTZQlzEWjIfaJN4GoFpg9MuWA7K7CpVMENJVxGduBNZC4Q9hDuAUG3BE9hJ390aZsYgi2Lq_yQtuH2KsPWFyZtpPeGdSvkPj8B9SBlsgOu_pEBM-mHHosIp_3xC0NApHREy5ZNROxjBwPedPR4sA6qlrnqSMAWQciuALG8BrTxYEvi4mGevNYrooI3ZWBMKCkTvqG3xdXwqCZ8L039N-JXKTPrSwrPcbFh__AUGjeLgF_5TO9pQs1DvF-Tjvk8ZVsIvFjOnnOMB5U8F42eEydLdSVkzXH43qiv4fIAbF1OF5MAE8dDh4NED4AQBoAYugAej-oZgqAeKnLECqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcA0ggJCIDhgHAQARgdsQk4XeoNFT1514AKA5gLAcgLAYAMAbgMAdgTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAASPeRox7Yn7q1q9g03Krxj1ghlxFdRoz6JbJBJ0E-j1jCw-4HYXTNrg7lmm-dzpQpNDx0BSOfoBanJl3csm5o&sig=AOD64_1eDjvN99akxtLnLqSlyu1DOVGKaA&client=ca-pub-5117495985152240&nb=0&adurl=https://home.kpmg/be/en/home/insights/2021/05/sus-stakeholders-expect-more-from-companies-sustainability-must-live-in-every-corner-of-your-organization.html%3Futm_medium%3Ddisplay%26utm_source%3Dgoogle%25E2%2580%2593ads%26utm_campaign%3Dcorporatecampaign2020%26utm_term%3D%26utm_content%3D%26gclid%3DEAIaIQobChMI-dKVn5ih8QIVTcHeCh1_ngHIEAEYASAAEgIZofD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CdC4QVZLMYLnUL82C-wb_vIbADKyovqVjqqKP9qAO3dkeEAEglJv7emC58L-A2AGgAcWF-Z8DyAEJqQIIUwvCfvSzPuACAKgDAcgDCqoE5AJP0HfGlt3K8_W5sD7prZHR8fp5lRl063M66n3DTaeGSmTUOnOR5oKfM8RFWxLZm-Nzl-x_MAbcxLSKb0fzojPVT0KSBBN-itvv4wje6RcEeiAcTTzbWIqYHyHBWctnorPUnRN9v3u-dwg5QJqJpDOFdRNBuYwl04k7vNM0CE9YFWSNVUTZQlzEWjIfaJN4GoFpg9MuWA7K7CpVMENJVxGduBNZC4Q9hDuAUG3BE9hJ390aZsYgi2Lq_yQtuH2KsPWFyZtpPeGdSvkPj8B9SBlsgOu_pEBM-mHHosIp_3xC0NApHREy5ZNROxjBwPedPR4sA6qlrnqSMAWQciuALG8BrTxYEvi4mGevNYrooI3ZWBMKCkTvqG3xdXwqCZ8L039N-JXKTPrSwrPcbFh__AUGjeLgF_5TO9pQs1DvF-Tjvk8ZVsIvFjOnnOMB5U8F42eEydLdSVkzXH43qiv4fIAbF1OF5MAE8dDh4NED4AQBoAYugAej-oZgqAeKnLECqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcA0ggJCIDhgHAQARgdsQk4XeoNFT1514AKA5gLAcgLAYAMAbgMAdgTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAASPeRox7Yn7q1q9g03Krxj1ghlxFdRoz6JbJBJ0E-j1jCw-4HYXTNrg7lmm-dzpQpNDx0BSOfoBanJl3csm5o&sig=AOD64_1eDjvN99akxtLnLqSlyu1DOVGKaA&client=ca-pub-5117495985152240&nb=8&adurl=https://home.kpmg/be/en/home/insights/2021/05/sus-stakeholders-expect-more-from-companies-sustainability-must-live-in-every-corner-of-your-organization.html%3Futm_medium%3Ddisplay%26utm_source%3Dgoogle%25E2%2580%2593ads%26utm_campaign%3Dcorporatecampaign2020%26utm_term%3D%26utm_content%3D%26gclid%3DEAIaIQobChMI-dKVn5ih8QIVTcHeCh1_ngHIEAEYASAAEgIZofD_BwE
https://jobs.sciencecareers.org/searchjobs/?Keywords=Virology&NearFacetsShown=true&utm_campaign=Hawkeye+Virology+104&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/550117?utm_campaign=Hawkeye+Virology+104&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/544878?utm_campaign=Hawkeye+Virology+104&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/551153?utm_campaign=Hawkeye+Virology+104&utm_medium=Widget&utm_source=Hawkeye
https://www.sciencemag.org/news/2021/01/legendary-dire-wolf-may-not-have-been-wolf-all
https://www.sciencemag.org/news/2021/04/japan-plans-release-fukushima-s-contaminated-water-ocean
https://www.sciencemag.org/news/2021/04/sink-your-grief-how-one-scientist-confronts-emotional-toll-climate-change
https://www.sciencemag.org/news/2021/04/chinese-covid-19-vaccine-maintains-protection-variant-plagued-brazil
https://www.sciencemag.org/news/2021/04/national-academy-may-eject-two-famous-scientists-sexual-harassment


6/18/2021 Powerful new COVID-19 vaccine shows 90% efficacy, could boost world’s supply | Science | AAAS

https://www.sciencemag.org/news/2021/06/powerful-new-covid-19-vaccine-shows-90-efficacy-could-boost-worlds-supply 3/6

used in the clinical trials, said President and CEO
Stanley Erck.

Today’s announcement marks the end of a very long
beginning for the once-moribund Gaithersburg,
Maryland, company, which began to develop a vaccine
in January 2020 and that July won $1.6 billion from
the U.S. government’s Operation Warp Speed. But the
company encountered production problems that
delayed the launch of its North American clinical trial
until late December 2020.  

In the trial, two-thirds of participants at 113 sites in the
United States and six sites in Mexico initially received
two doses of the vaccine separated by 21 days. One-
third of participants received a placebo. Between 25
January and 30 April, participants experienced 77
cases of COVID-19, 63 of them in the placebo group.
All 14 cases in vaccinated participants were mild.

These results are similar to those Novavax reported in
January from a late-stage trial of more than 15,000
people in the United Kingdom. That trial showed the
vaccine e�cacy was 89% overall, 86% against the
Alpha variant that was �rst identi�ed in the United
Kingdom, and 96% against the original virus strain. But
in a separate trial involving 4400 participants in South
Africa, where the worrisome Beta variant arose and
was circulating widely, the vaccine’s overall
e�cacy sank to 49%.

In the new trial, Novavax sequenced 70% of all the
coronaviruses that caused illness. In more than half of
the sequenced cases, they found the culprit was the
Alpha variant, which accounted for 70% of U.S.
infections by late April. But the company did not
provide speci�c e�cacy data against Alpha or any
other variant. (Only two cases of the Beta variant were
reported in the trial.)

“It doesn’t really address the lingering questions about
how well the vaccine would work against ‘escape’
variants” such as Beta, says Natalie Dean, a
biostatistician at the University of Florida.
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The COVID-19 vaccines so far authorized by major
Western regulatory agencies deliver genetic material
that directs a recipient’s cells to make spike, a surface
protein from SARS-CoV-2, that then trains the immune
system to respond to the virus. Novavax’s vaccine
instead delivers the spike protein itself, carried on
soaplike particles and given extra punch by an
immune-boosting substance called an adjuvant.
Protein technology has been used for decades in
vaccines against diseases including hepatitis B.

In clinical trials so far, Novavax’s vaccine has
produced somewhat fewer powerful, though transient
systemwide side effects such as headache, muscle
pain, and fatigue, which many recipients of the P�zer-
BioNTech and Moderna vaccines experienced. For
instance, 54% of participants who received Moderna’s
vaccine as part of a 30,000-person trial reported at
least one such effect; in Novavax’s 15,000-person trial
in the United Kingdom, that number was 38%.

After a second dose of vaccine in the North American
Novavax trial, about 40% of participants who received
the active vaccine reported experiencing some degree
of headache, muscle pain, or fatigue. But serious
reactions were rare.

Having relatively mild side effects is a plus, says
Mayank Mamtani, a biotechnology analyst who
follows Novavax for B. Riley Securities. “This Novavax
vaccine is going to be less reactogenic. You don’t have
to cancel all your meetings” afterward, he says. He
adds that the Novavax jab may �nd a niche as a
booster vaccine in the United States, where he says
such boosters may be needed by October or
November. “We in this country love choice,” he adds.  

Under its 2020 contract with Operation Warp Speed,
Novavax committed to deliver 110 million doses to the
U.S. government, although the country does not need
them for initial vaccinations. Novavax expects to
reach manufacturing capacity of 100 million doses per
month by the end of the third quarter and 150 million
doses per month by the fourth quarter of this year,
Erck said.  
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The company has advance-purchase orders for about
200 million doses from another �ve Western
governments and last month signed a deal to supply
Gavi, the Vaccine Alliance, with 350 million doses for
the COVID-19 Vaccines Global Access (COVAX)
Facility, a global vaccine-sharing partnership. The
Serum Institute of India, which is also making the
Novavax vaccine, is slated to deliver another 750
million doses to COVAX, Novavax says. Serum plans
to start delivering the Novavax vaccine by September,
provided regulatory agencies have authorized it,
o�cials there told Science.

Novavax’s production projections are substantially
dialed back from earlier company predictions that it
would ship 2 billion doses this year. That re�ects the
company’s struggle to scale up its manufacturing both
at its own facilities and those of contractors and
partner companies in 11 nations. “Novavax has been
particularly challenged with executing on production
scale-up efforts and manufacturing,” Mamtani wrote in
a note to investment clients last month.

Unlike mRNA vaccines, which need to be stored
frozen, Novavax’s protein vaccine can be stored in a
refrigerator for up to 6 months, and, once removed,
remains viable for 24 hours. Novavax has created a
new version of its vaccine, adapted to the Beta variant,
that could be used as a 1-year booster, the company
says. On Friday, it announced positive results for the
adapted vaccine in mice and baboons. Novavax says it
is also working to customize its vaccine to other
SARS-CoV-2 variants.

But Samant cautions that Novavax’s manufacturing
struggles and the entrenched advantages of
companies whose vaccines were approved months
ago may make the small company’s climb to market
share and pro�tability a tough one.
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