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s a clinical immunologist, I have an intimate
Arclationshi p with shots. I use immunotherapy daily in
my allergic patients to retrain parts of the immune

system to induce tolerance. Booster vaccines are my tools to
determine which adaptive immunodeficiencies my patients
may be suffering. Imagine my enthusiasm when immune
mechanisms are now at the forefront of the COVID-19
pandemic and basic immunology is serving as the cornerstone
for the vaccine candidates that will turn the tide of this
pandemic!

There are many vaccine candidates on the horizon (Table
1), and many physicians are just as hesitant as the lay public
about the mRNA vaccines, our newest candidate. They cite the
speed of development, possible allergic and anaphylactic
reactions of the early vaccinated groups which were not seen
with the study groups, antibody dependent enhancement,
*unknown” long-term side effects and general safety.
However, as previous vaccines and our current studies on the
mRNA COVID-19 vaccines would tell us, these concerns
should not be stumbling blocks to be vaccinated if we look at
the evidence. Recent media reports suggest that although 95%
of physicians are being vaccinated, maybe only half of our
nurses, medical assistants, and other medical professionals

are.’ We need to be able to address their concerns about
vaccination.

Here, I'll address the common questions I’ve encountered:

Q. Are you worried about how fast the mRNA vaccines
came about?

A. Absolutely not. mRNA technology has been in the
works for over 20 years, and in vaccine technology for the
past 15+ years. We have learned about what works and what
doesn’t through the first SARS CaV-1, Dengue fever, Zika
virus, and multiple cancer treatments.' The Chinese
genetically sequenced the virus (also called SARS CoV-2) in
early January 2020. We determined the spike protein was the
most immunogenic part of the virus and determined its
sequencing early on. One of the advantages of mRNA is that it
can be synthesized, not needing to be grown or cultured from
cell lines, which takes more time.* Labs from all over the
world shared information and published studies for anyone
with an internet connection to glean. Billions of dollars were
funneled from the public and private sectors to fund these
studies, and there was a high burden of disease in the
community that allowed determination of vaccine efficacy in
record time. By doing safety and efficacy studies concurrently,
we changed the paradigm on how to perform vaccine studies.

Major vaccine development platforms
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Table 1: Vaccine development platforms and COVID-19 candidate vaccines'
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Qur 100 years of previous vaccine research determined what
safety mechanisms should be in place prior to enrolling the
first patient. Also, with the specificity of vaccines now, there is
a limited amount of extraneous proteins from viral particles
that may harm people as it did with early vaccines and live
vaccines.

Q. What about
*antibody dependent
enhancement™™

A.This is a question
that comes up because the
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somehow get into the nucleus and make DNA. DNA makes
RNA (and lots of other things), not the other way around.
Viruses get into our cells and make mRNA to replicate
themselves without being able to change our DNA. They do
this in the order of millions, with multiple other proteins that
get translated, wreaking more havoc than one mRNA strand
which is degraded very
quickly in the cytoplasm
of the cell. For the
sterilization issue, we can
note that both the Pfizer
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the vaccine groups than
the placebo ones, which,
as we know, did not happen.*

Q. Can mRNA change my DNA or cause sterilization?

A. Okay, I read this, and I think, “Duh! No!” But many of
the public question this because they do not understand the
basic science, and surprisingly, many doctors take this for
granted and cannot convincingly allay these fears. This is how
I would approach this question: DNA is found in the nucleus.
Things can get out of the nucleus, but things cannot get in.
There is no reverse transcriptase that allows mRNA to

Table 2: Key features of the COVID-19 vaccine frontrunners*

Medicine does not
recommend withholding
the mRNA vaccines for
those planning to conceive, are pregnant, or lactating.”

Q. How can you be sure the mRNA vaccines are safe?

A. We have seen a handful or reports of “anaphylaxis”
after large scale roll outs of the Pfizer and Moderna vaccines.
The fact is that true IgE-mediated vaccine anaphylaxis is rare.
Per VAERS, it is about 1.3 per million.* However, these
reactions may not actually be “anaphylaxis,” as many are self-
reported and have not undergone extensive workups (i.e.,
evaluation with an allergist, tryptase levels in the acute phase
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