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How are mRNA vaccines unique
compared to other commonly
administered vaccines (such as
a live-attenuated or inactivated
virus), and are there differences
in how mRNA vaccines are eval-
uated for safety/efficacy?

Many common vaccines contain
inactivated (“killed”) viruses or
live-attenuated viruses. Live-at-
tenuated virus vaccines are com-
posed of genetically manipulated
viruses that are incapable of caus-
ing disease in healthy individuals.
In contrast, mRNA vaccines en-
code a viral protein. Upon delivery
into the cell, the mRNA is trans-
lated into a viral protein which is
typically expressed on the surface
of these cells. This elicits an im-
mune response against the viral
protein, ultimately leading to pro-
tection against future infection.
The COVID-19 vaccines devel-
oped by Pfizer/BioNtech and Mod-
erna use this technology to deliver
mRNA into cells that encode for
the SARS-CoV-2 spike protein.!?

Although the process of develop-
ment and approval of COVID-19
vaccines was expedited, the stan-
dards used to evaluate the safe-
ty and efficacy of SARS-CoV-2
mRNA vaccines in clinical tri-
als were largely the same as
commonly administered vaccines.
The accelerated COVID-19 vac
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It is important to inform the public that the vaccine development has
gone through the same regulatory process as other vaccines

cine development process was fa-
cilitated by modifications in how
vaccines are reviewed: “rolling re-
views” by regulators in real-time,
rather than regulators waiting un-
til the end of the trial to review
all data. Companies were also
willing to assume increased fund-
ing risks for these large clinical
trials due to the urgent need for
COVID-19 vaccines globally. Al-
though mRNA vaccines had not
been approved for widespread
human use before this pandemic,
they have been studied in humans
for more than a decade against
viruses such as influenza, Ebo-
la, and Zika.> Clinical trials have
also been performed to evaluate
mRNA vaccines as treatments for
specific forms of cancer, including

melanoma?7 and prostate cancer.?

With the possibility of virus
mutation, what factors might
impact vaccine efficacy, and do
you think current vaccines will
offer the same level of pro-
tection from novel strains of
COVID-19?

Since the current COVID-19
mRNA vaccine encodes only the
spike protein, mutations that re-
sult in antigenic changes to the
spike could influence vaccine ef-
ficacy. When tested against the
UK variant (B.1.1.7), the mRNA
vaccine showed no significant re-
duction in antibody responses.*
However, reduced spike binding
by antibodies was observed when
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the vaccines were tested against the
South Africa (B.1.351) and Brazil
(P.1) variants.** It is not entirely
clear the extent to which reduc-
tions in antibody binding influence
vaccine effectiveness. While most
current studies have focused on an-
tibody-mediated responses, T cell
response must also be considered.
Preliminary studies suggest that T
cell responses are much less im-
pacted by variants than antibody
responses, indicating that they may
still provide sufficient protection
despite reduced antibody binding.
Another important factor to take
into account when evaluating vac-
cine efficacy is that immunity is not
binary. A vaccine that does not com-
pletely protect against symptomat-
ic infection may still be very effec-
tive at preventing severe disease.

What may explain vaccine hesi-
tancy/pushback from the public
and in your opinion, how could
scientists and/or politicians bet-
ter address these concerns?

In our modern, virtual world dom-
inated by social media, there is a
plethora of misinformation circulat-
ing about vaccine safety and effica-
cy. It can be difficult for non-experts
to untangle this web of misinfor-
mation, so it is critical to help the
public determine how to identify
credible sources of information.
The safety profile of COVID-19
mRNA vaccines is excellent.
Participants in clinical trials for
both mRNA vaccines displayed
the same types and general fre-
quencies of acute reactions typi-
cally experienced after adminis-
tration of common vaccines that
have been approved for years/
decades (i.e., pain/swelling at the
injection site, fatigue, etc.).!? Any
severe adverse effects seen in

these trials were extremely rare.
The general public is not familiar
with the vaccine evaluation and
approval process, leading many to
believe the accelerated approval
of COVID-19 vaccines somehow
compromised safety evaluation.
An important way we can address
vaccine hesitancy is by explaining
how this process was expedited
without compromising safety. By
conveying reliable scientific infor-
mation to the public in an accessi-
bly way, scientists and politicians
can provide reassurance that the
protective benefits of these high-
ly effective vaccines outweigh
the minimal associated risks.
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