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How two companies sprinted ahead in
extraordinary race for a COVID vaccine
Michael Erman, Julie Steenhuysen

(Reuters) - Just as the novel coronavirus was gaining a foothold in the United States in midMarch, Pfizer Inc Chief Executive Albert Bourla called on his top vaccine scientists and laid out
a clear mission:
FILE PHOTO: Vials with a sticker reading, "COVID-19 / Coronavirus vaccine /
Injection only" and a medical syringe are seen in front of a displayed Pfizer logo in
this illustration taken October 31, 2020. REUTERS/Dado Ruvic/Illustration
“He basically said, ‘Your mandate is to get this vaccine made. And if you need resources, you
come and you ask for them, and you’re going to get them’,”chief viral vaccine scientist Philip
Dormitzer told Reuters.
The assignment was both inspiring and daunting. It provided researchers with the backing to
tackle something that had never been done before: design a vaccine to stop a pandemic in its
tracks in less than a year.
“He did not want us to focus on the potential barriers we might face, but instead said that it is
much better to try to do something that seemed impossible, and even if you don’t succeed, you
still (will) have done something great, ” said Dormitzer, noting that new vaccine development
can cost on the order of $1 billion.
What followed was a full-bore effort carried out under strict coronavirus lockdown conditions,
borrowing elements from ongoing flu and cancer research, according to Reuters interviews
with half a dozen scientists critical to the vaccine program run by Pfizer and its German
partner BioNTech SE. On Nov. 9, the companies reported the first promising results from
large-scale, scientifically rigorous clinical trials around the world - although potential
roadblocks remain and widespread distribution is not expected until at least April.
On Monday, Moderna Inc, a scrappy biotech with nearly $1 billion in research and
development backing from the U.S. government, announced what appeared to be its own
successful vaccine, using the same new technology that brought Pfizer such rapid results.
Both companies have reported preliminary findings of more than 90% effectiveness - an
unexpectedly high rate - raising hope for an end to the pandemic that has killed more than 1.3
million people globally, upended economies and disrupted daily life for billions of people.
Their work validates that of several tiny biotechnology firms, which for years have been
laboring to prove a once-unorthodox idea: The human body can act as its own vaccine factory.
Both the Pfizer and Moderna inoculations work by injecting people with customized genetic
code that instructs human cells to make key virus proteins to induce an immune response.
In Pfizer’s and BioNTech’s case, decision-making that normally would take months was
reduced to days, including the crucial call on which vaccine version to use in a human clinical
trial that has enrolled about 44,000 people worldwide so far.
In many ways, however, the work has just begun. Pfizer-BioNTech and Moderna still must
finalize their data on efficacy and safety, and share that information with the scientific
community and regulators - including the U.S. Food and Drug Administration, which will
make the call on whether to authorize the vaccines for emergency use. The companies will have
to increase production to as much as 2 billion doses or more by the end of 2021 - and face a
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massive task in distributing them.

BORROWING FROM FLU AND CANCER RESEARCH
Pfizer’s Dormitzer is more prepared than many to meet the challenges, having led research
efforts at Novartis AG in the 2009 H1N1 swine flu pandemic. That project produced three
licensed vaccines in the most rapid pandemic vaccine response until now.
At Novartis AG, Dormitzer began testing novel ways to make vaccines using messenger
ribonucleic acid, or mRNA, which contains instructions for human cells. In this case, scientists
introduce mRNA instructions for cells to make a portion of a virus, which the immune system
recognizes as a threat and counters with a protective response. No actual virus is involved in
the process.
By contrast, to create a typical vaccine, scientists use bits of dead or weakened virus, which are
then injected to produce the immune response.
The appeal of mRNA vaccines - and a key secret to their speed - is they are plug-and-play: The
mRNA vehicle does not need to change, only the specific genetic instructions it carries. If the
virus changes or mutates, the details of the instructions can be altered accordingly.
At Pfizer, one of Dormitzer’s colleagues, Julia Li, had been scouting for potential partners with
mRNA technology for a few years. Li settled on a little-known German biotech firm called
BioNTech that was using mRNA technology to make cancer treatments. The company was cofounded by Chief Executive Ugur Sahin and his wife, Chief Medical Officer Oezlem Tuereci.
“I originally wasn’t that interested,” Dormitzer said. “Why would I look at an oncology
company?” he recalled. “We’re doing viral infectious diseases.”
Li saw something more. BioNTech had mRNA production capacity, a solid team of scientists
and a desire to start working on infectious diseases. “We ended up going into Germany and
meeting the folks at BioNTech,” said Dormitzer.In August 2018, the two companies began
work on an mRNA-based flu vaccine.
Already concerned about a possible coronavirus pandemic, Sahin decided in January that
BioNTech should begin developing a vaccine, said Katalin Karikó, the company’s senior vice
president and one of the pioneers behind the mRNA technology. The CEO designed several of
the vaccine candidates himself, she said.
Again, the companies proved to have complementary skills. “BioNTech is a smaller company,
more flexible,” said Karikó. “A big pharma, like Pfizer, has the infrastructure, knows how to
scale up, how to run things.”
In early March, the pair decided to expand their partnership, embarking on a coronavirus
vaccine deal worth up to $750 million.
Both companies recognized that mRNA vaccines work very differently in animals compared to
humans. For that reason, after doing preliminary animal studies to ensure vaccine candidates
were safe, they pared back additional animal studies, which are aimed at identifying the single
best candidate, and moved into human trials with several prototype vaccines.
In the spring, the drugmakers’ first human trials began, starting with the phase 1 safety trials in
Germany in April, followed by those in the United States in May. They tested four versions in
all. The aim was “to figure out in a quick, quick clip, what really was working best in people,”
Dormitzer said.
Pfizer and BioNTech disclosed preliminary Phase 1 data on 45 U.S. adult volunteers on July 1,
showing one version of the vaccine - called B1 for short - appeared to be safe. Scientists noticed
then that the vaccine appeared to induce antibody production exceeding that in people who
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recovered on their own from COVID-19.
On July 20, the companies’ German trial indicated for the first time that the vaccine also
induced production of T-cells that are thought to be important in activating an immune
response against the coronavirus.
The two companies believed they were ready to test this candidate in a clinical trial that would
ultimately enroll 44,000 people in the United States, Argentina, Brazil, Germany, South Africa
and Turkey.
But on July 24, just days before they were scheduled to start the crucial trial, data on a
different candidate called B2 became available. That version turned out to produce a similar
immune response to B1, but had fewer side effects in older adults.
The researchers pivoted quickly to B2.
Work proceeded so fast that some researchers went weeks without seeing their families.
Dormitzer hasn’t seen his wife and kids since March, apart from Zoom calls.
“The urgency, the coordination, the intensity, I’ve never felt it more strongly … there is no
downtime,” said Dr. Pei-Yong Shi of the University of Texas Medical Branch in Galveston, who
developed a new method to test the strength of the antibodies generated by the vaccine.
At the same time, hundreds of workers at the Pfizer research center in Pearl River, New York,
were held to rigorous coronavirus prevention protocols: They couldn’t touch door handles so
all doors were propped open. They had to list everyone they came into contact with every day
so that if anyone got sick, they’d have a map of potential exposures.
As the late-stage trial quickly enrolled volunteers, Pfizer’s Bourla announced that efficacy data
could come as early as October. It took a little longer - but not by much.
On November 9, based on results from a total of 94 infections, Pfizer made its bombshell
announcement. Dormitzer says he only learned the apparent efficacy of the vaccine hours
before the public did.
“I don’t think any of us expected to see greater than 90% efficacy,” Dormitzer said, adding that
the FDA had specified a goal of at least 50%.
Karikó said she never had any doubt the vaccine would work. “We could see the high level of
cellular immune responses,” she said. “I was not nervous. I was so confident.”
Michael Erman reported from Maplewood, New Jersey, and Julie Steenhuysen from Chicago.
Contributing were Ludwig Burger from Frankfurt, Germany, and Marton Dunai from
Budapest, Hungary. Editing by Michele Gershberg and Julie Marquis
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