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SARS Ca¥and
COVIEL9

A This coronavirus has challenged all of us.

A It has taught us that life can change in ways
we arenodot prepared for

A This a time to have more compassion.
A This is a time for science and solidarity.
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A Food and Drug Administration (FEgU)ideIineson testing of Covid 9 vaccme_candldates are
scientifically sound and indicate that no compromises will be made when it comes to
evaluating safety and efficacy.

A Surveys suggest that physicians, nurses, and pharmacists remain the most highly trusted
professionals.

A Extensive, active, and ongoing involvement by clinicians is essential to attaining the high
uptake of Coviel9 vaccines that will be needed for society to returrptepandemic
conditions.

A Throughout the world, health care professionals will need to be-imérmed and strong
endorsers of Covid9 vaccination.
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FDA wants two months of safety data before 90% of
considering Covid-19 vaccine
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@ ° By Jacqueline Howard and Maggie Fox, CNN
Updated 9:14 PM ET, Tue October 6, 2020 adverse

events are
detected in 1st
6 weeks after

vaccination
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19 vaccine when the research studies,
engagement processes, communicatior
and education efforts undertaken have
built trust and result in vaccination
recommendations being understood,
supported, and accepted by the vast
majority of the public, priority and
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Barry R. Bloom, Ph.[5Jen J. Nowak, Ph.D., and Walter Orenstein, M.D.
September 8, 2020 DOI: 10.1056/NEJMp202533
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Emergency Use Authorization Process

Pre-EUA Submission

A pre-meeting will facilitate a rapid a
more complete submission.

Declaration of an Emergency

Formal declaration that there is
a public health emergency

Confirm Public Health Emergency

Determination of a domestic,
military, or public health emergency.

Submission of EUA

Submission of an EUA request
and review by the FDA

Approve/Reject EUA

FDA issues a formal approval or
rejection o the EUA application

EUA Termination

EUA terminates after
emergency is ended
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Coronavirus Vaccine Tracker

PHASE 1 PHASE 2

14

Vaccines
in expanded
safety trials

Vaccines
testing safety
and dosage

PHASE 3

11

Vaccines Vaccines
in large-scale approved for early
efficacy tests or limited use

LIMITED APPROVED

Vaccines
approved
for full use

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html




Comparing Clinical Trial Sizes of Vaccine Series

Vaccine or Type of Protects Against | Approval
Developer Vaccine Year

IPOL Inactivated Polio 2000 2,358

Diphtheria, 10,575

Tetanus, Pertussis At

Daptacel Combination 7,471

Gardasil Subunit HPV 2006
Pneumococcal

4,047 22,938

UloCdot

Moderna/NIH MmRNA COVID-19 -

Johnson &
Johnson

BioNTech/
Pfizer

600* 30,000

4
5
3

Prevnar 13 Inactivated . 2010 4 1,478 49,296
2
2

Viral vector COVID-19 394* 60,000

MmRNA COVID-19 2 43,0007

*combined phase | and phase Il trial
Tcombined phase Il and phase Il trial
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H ). Draft landscape of COVID-19 candidate cines. Available at: hitps: r.lh tp I:l -atic m."itEerr :I aft-landscape-of-cow :|1 -candidate-vaccines




SAR& 02 VACCINE APPROACHES

SARS-CoV-2 Vaccine Approaches

The vaccine presents the spike protein to the

dendritic cells, which trigger the adaptive
Immune response to SAR®D\2.

Non CoV Vectors
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Taas 1) can be expressed on the surface of a
weakened or inactive coronavirus,
2) delivered as RNA by a naoronavirus viral
vector and manufactured in host cells,

e DNAJRNA 3) delivered as either a DNA plasmid or an RNA
; e DNA Plasmid message and manufactured in the host cells,
N & 7%, or

LY == Ruoet 4) injected directly either as immunogenic
& | i protein subunits or attached to a particle
a Proteins that looks like a virus to the immune system
SesX Pt/ SO i i but lacks genetic material.
Y All of these approaches are being explored in an

5 effort to develop an effective vaccine.

Coronavirus
Weakened Inactive

U

From: Update on COVID-19 Vaccine Development
ASA Monitor. 2020;84(8):17-18. doi:10.1097/01.M99.0000695144.71454.73



MRNA Vaccines in Phase I

Pharmal i¢e.com

MODERNA COMPLETES ENROLLMENT
IN LARGE COVID-19 VACCINE STUDY

mogerng

PHASE 2| PHASE 3
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THE POTENTIAL OF MRNA VACCINE

Efficacy

Non-infectious and chemically Broad immune Technology enables
defined, contains no viral responses based on rapid development and
foreign proteins; early data, minimal quick production
spike antigen encoded in mMRNA risk of anti-vector scaling
vaccine produced by the immunity, and
participants’ human cells permits frequent

boosting



Mechanism for Action

A mRNA vaccines have strands of genetic material (MRNA)
inside a special coatm}g'. That coating protects the mRNA from
enzymes In the body that would otherwise break it down. It
also helps the mRNA enter the muscle cells near the
vaccination site.

A mRNA can most easily be described as instructions for the cell . _ _ ) _
on how to make a piece of the oOspike proteind that 1 s wur
to SARSCoV-2. Since only part of the protein is made, it does
not do any harm to the person vaccinated but it is antigenic.

A After the piece of the spike protein is made, the cell breaks
down the mRNA strand and disposes of them using enzymes

in the cell.
A It is important to note that the mRNA strand never enters the _ _ _ _
cell &ds nucl eus or affects enetic materi al. This 1 nf or me

helps counter misinformation about how mMRNA vaccines alter
or modify someoneds genetic makeup.

A Once displayed on the cell surface, the protein or antigen
causes the immune system to begin producing antibodies

and activating T-cellsto fight off what it thinks Is an infection. Essentially, instead of pharma producing the proteins via an
These antibodies are specific to the SARSCoV-2 virus, which expensive and difficult process, mRNA enlists the body to do the
means the immune system is primed to protect against future work. The capability to produce mRNA so rapidly is one reason

infection. these vaccines are out front in the global race for a C&@ID
vaccine.



