
 

Oxford-AstraZeneca vaccine is cheaper than
Pfizer's and Moderna's, and doesn't require
supercold temperature

November 25 2020, by Sanjay Mishra

  
 

  

Genetic material encoding the spike protein, which enables to infect human cells,
is inserted into a modified cold virus from chimps. This combination is the
Oxford-AstraZeneca vaccine that was then injected into volunteers. The vaccine
allows the muscle cells in the arm to manufacture the spike protein, which gives
the body a preview of the virus and allows it to develop an immune response
should the real virus strike. Credit: University of Oxford, CC BY-SA

The biopharmaceutical company AstraZeneca has released data on what
is now the third promising vaccine candidate against COVID-19—and it
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has several advantages over those of its competitors, Pfizer and
Moderna. 

On Monday, AstraZeneca released interim analysis of its phase 3 trial
data of 23,000 volunteers from the U.K. and Brazil. These results show
that the test vaccine is between 70% and 90% effective in stopping
COVID-19, depending on the vaccine doses administered. Although less
effective than the reported results from the Pfizer or Moderna
COVID-19 vaccine candidates, this vaccine is still more effective than
annual influenza vaccines that reduce the risk of flu by between 40% and
60%. Notably none of the vaccinated participants needed
hospitalizations or reported severe disease.  

Like most vaccine experts, I am intrigued by large differences in
effectiveness between two tested dosages of AstraZeneca's vaccine.
Until March, I was developing vaccine candidates against Zika and
dengue. Now I am coordinating a large crowd-sourced international
effort to better understand the scope and severity of COVID-19 in
cancer patients. The COVID-19 vaccine trials generally exclude most
people with a history of cancer, so I am eagerly awaiting vaccine
efficacy data for this risk group when these vaccines become widely
available.

Intriguing dose response

AstraZeneca's vaccine was originally planned to be given in two full
doses, four weeks apart, as injections in the upper arm. A third of the
volunteers were injected with a dummy saline placebo.

One of the few details that AstraZeneca released is that of 131 cases of
COVID-19, only 30 cases were detected among 11,636 who were given
the vaccine; 101 cases occurred among the volunteers who got the
placebo. That suggests that the vaccine is 70% effective overall. 
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However, an error in the early stages of the trial meant that some
participants received only a half-dose in the first round. In the group of
2,741 volunteers who received a lower dose of the vaccine candidate
followed a month later by a full booster dose, the efficacy was 90%,
according to AstraZeneca. The efficacy was only 62% among the 8,895
volunteers who received both full doses. 

It is not clear why the half-dose plus the full dose sequence of the
vaccine performs better than two full doses. One explanation could be
that since the vaccine is based on a common, although nonhuman, cold
virus, the immune system probably attacks and destroys it when the first
dose is too large. 

It is also possible that progressively increasing the dose more closely
mimics a natural coronavirus infection. Beginning with a lower first dose
might be a better way of kicking the immune system into action; then a
stronger, more effective immune response occurs after the second full
booster dose. Despite enormous progress in human immunology,
scientists still don't understand the best strategies for inducing protective
immunity. 

These results are based on the evaluation of about one-third of
volunteers who are expected to participate in this trial, which is ongoing
in other parts of the world and will enroll up to 60,000 people.

AstraZeneca will now seek approval from the FDA to also evaluate the
half-dose protocol in the ongoing U.S. trial. The current trial involves
30,000 participants and is evaluating only the two full-dose regimen.
AstraZeneca's trials in the U.S. were halted temporarily in early
September after a study participant in the U.K. fell ill, but resumed in
the U.K., Brazil, South Africa and Japan.

A modified chimpanzee cold virus
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The Oxford-AstraZeneca vaccine is another example of a new strategy
being used to rapidly develop vaccines against the coronavirus that has
already infected over 58 million people worldwide. 

A vaccine works as a primer to train the immune system against a
pathogen. 

Conventional vaccines are made by weakened viruses or by purifying
their disease-causing protein, such as the spike protein, which decorates
the surface of a coronavirus. But these methods can take decades to
develop new vaccines. Coinvented by the University of Oxford and its
spinout company, Vaccitech, this vaccine uses different molecular tools
to provide a preview of the SARS-CoV-2 virus to the human body. 

Instead of making weaker viruses, or delivering mRNA that encodes the
spike protein, as Moderna and Pfizer did, the Oxford vaccine packs the
DNA that codes for the spike protein in the shell of a genetically altered
chimpanzee virus. 

The original adenovirus causes common cold in chimpanzees and it 
rarely, if ever, infects humans. The virus is further modified to ensure
that this chimp virus cannot grow in people. The AstraZeneca vaccine
uses the modified virus as a vehicle to deliver the COVID-19-causing 
spike or S-protein of the SARS-CoV-2 virus. 

Under the agreement with the University of Oxford, AstraZeneca is
responsible for development, worldwide manufacturing and distribution
of the vaccine.

This isn't the first time that University of Oxford scientists have tried a
vaccine using this harmless virus. Previously, it tested the concept
against a closely related coronavirus that causes Middle East respiratory
syndrome (MERS) in animal studies. So this time, soon after the
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sequence of the novel SARS-CoV-2 became available, the Oxford
scientists retooled the chimp virus for a vaccine that induced robust
immune response against SARS-CoV-2 in mice and rhesus macaques. 

Not-so-frigid storage requirement

Despite a somewhat later arrival, with less than the effectiveness claimed
by its competitors, AstraZeneca's vaccine might be favored because it
can be stored, transported and handled at standard refrigerated
conditions of between 36 and 46 degrees Fahrenheit for at least six
months. 

The competing mRNA vaccines by Moderna and Pfizer/BioNTech
require ultracold temperatures for stability. So the AstraZeneca vaccine
will be easier to use in normal clinics, especially in rural America and
the developing world. 

Another important advantage of the AstraZeneca vaccine, which is being
tested in collaboration with a larger number of global sites, is that it
should cost less because of AstraZeneca's commitment to COVAX, a
global initiative that aims to distribute low-cost vaccines to low- and
middle-income countries. Pfizer and Moderna have not joined the
COVAX initiative, but AstraZeneca has agreed to make the vaccine on a
not-for-profit basis for the duration of the pandemic.

Wait and watch

However, like all other candidate vaccines for COVID-19,
AstraZeneca's vaccine is also lacking in key details such as the
breakdown in infections, the durability, or the efficacy in the different
age groups of trial participants. 

For all the vaccine candidates, we have only preliminary data from a
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small number of infections, and none of the groups developing the
COVID-19 vaccine candidates has so far published complete data. So it
is difficult to fully assess the differences between them. 

We will have to wait for more follow-up and longer-term data to
evaluate the effectiveness of all the COVID-19 vaccines in finally
getting the COVID-19 pandemic under control. 

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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