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Daily New Cases in the United States

Daily New Cases
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US CURRENTLY HOSPITALIZED WITH COVID-19

120,000

100,000

80,000

60,000

40,000

20,000

0 Jﬂﬂ

Sl o4
6 924
€ qad
gg uer
gc uer
9| uer
oL uer
¥ uer
62 224
[rgel-lal
yAR-1-la]
LL 22a
G oa2Qg
62 AON
€2 AON
2L AON
LL AON
G AON
[e]>pteTe]
+Z 0
g1 0
rA R lo]
9 190
og deg
2 des
g1 desg
gL dssg
g deg
Le Bny
Gge Bny
61 Bny
€1 Bny
1 Bny
L Bny
oz Inr
oz Inr
i nr
gInr
zInr
gz unr
og unr
1 unr
g unp
zunr
Lz Rey
Le Aep
S Aeny
6 Aepy
e Aepy
22 1dvy
Lg 1dvy
Gl Jdvy
6 1dy
€ 1dy
ez 1e|N
zz e
9l e
oL ‘e
 len



Daily New Deaths in the United States

Daily Deaths
Deaths per Day
Data as of 0:00 GCMT+8
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Why?



Immunity induced by disease



Coronavirus Cases:

28,603,813

Deaths:
507,746

Recovered:

18,803,723



Why decreased incidence of COVID-19?

* Number of cases reported are those who have been tested
and found to be infected.

* Most people with mild disease or asymptomatic infection
have never been tested.

* Antibody surveillance studies in November 2020 found
that the reported case number was low by a factor of 4.

* Actual number of cases closer to 80 to 100 million, about
25 percent of the US population.



Immunity induced by
vaccination



Why decreased incidence of COVID-19?

* As of February 20, 2021, about 60 million doses of
COVID vaccines had been administered.

* Most of those vaccinated had received only one dose of
vaccine, which provides some protection. About 16
million people have received 2 doses (5 percent of the
population).

* Combining the immunity induced by disease with that
induced by immunization, about 35 percent of the US
population 1s protected, possibly enough to begin to see a
decline 1n the spread of the virus.



Developing SARS-CoV-2 Vaccine



Typical Vaccine Timeline



How a new vaccine is developed,
approved and manufactured

The Food and Drug Administration (FDA) sets rules for the three phases of clinical trials
to ensure the safety of the volunteers. Researchers test vaccines with adults first.

PHASE 1

TTRTURRTOER

20-100
healthy volunteers
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= |5 this vaccine safe?

= Diges this vaccine seem 10 work?

= Arg there any senous side
affects?

= How is the size of the dose
related to side effects?

PHASE 2
prtttteatEtTRbTETIATRETES
FETTTTERTRTERTTRT AR FRTTH
itff%iiiieiiif++1iiiiiiie

several hundred
volunteers

= What are the most common
short-term side effects?
= How are the walunteers

immune systems responding
to the vaccing?

PHASE 3

PR R T
FEEEERL L R O R P T P
G G T L AT T
PR TR A R A
PFEER T TR U T A L
FOEEE TR TR R ] TR PR

hundreds or thousands
of volunteers

= How do people who get the
vatcns and people wiho 3o not
get the vaccine compare?

= |5 the vaccine safe?

= [g the vaccing effective?

= What are the most common
side effects?

It's safe and effective
Benefits outweigh risks

FDA licenses the vaccine only if:

R oD e
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Manufacturers must test all lots
to make sung they ane sale, pure
and potent. The lots can only ba
ridoasad once FODA roviows thair
safaty and quality,

The FDA inspects

1] . :
manufacturing faciites l .
reguiany to ensure ; l _
| BE0 BE quality and safety.

FOR MORE INFORMATION, VISIT HTTPS://WWW.FDA.GOV/CBER



Presenter
Presentation Notes
Safety standards for vaccines are high 
Pre-licensure trials are typically not designed to 
Detect rare adverse events 
Monitor vaccine safety in a real-world environment 
Assess safety in special populations (often excluded)
Evaluate adverse events with delayed onset
The existence of a comprehensive robust vaccine safety monitoring system can bolster confidence in the safety of vaccines


https://www.cdc.gov/vaccines/parents/infographics/journey-of-child-vaccine.html

January 11, 2020

Januar y 11, 2020

NEW
Chinese Researchers Reveal Draft

Genome of Virus Implicated in
Wuhan Pneumonia Outbreak

Jon Cohen




Rapid Development of COVID-19 Vaccine

* More than 200 vaccines in clinical development.
* More than 100 companies across the globe are interested.

» US government put $24 billion into the effort and took
the risk out of vaccine development for pharma by paying
for phase 3 trials and paying for mass production pending
the result of the trials.






SARS-CoV-2 Vaccine Strategies



Basic Structure of Coronavirinae

Spike
Nucleocapsid |

* Single-stranded RNA viruses
* Genomes range from 25 to 32 kilobases

* The coronaviral genome encodes four major structural proteins
(all are required to produce a structurally complete viral particle)

o Spike (S) protein: binding
o Nucleocapsid (N) protein: RNA synthesis

Envelope protein € Membrane (M) protein: organization/assembly

Membrane protein M o Envelope (E) protein: organization/assembly

" _/C (@)@l Image by Belouzard, et al - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3397359/, CC BY 3.0,
\t" i

& https://commons.wikimedia.org/w/index.php?curid=2644769 Valid as of June 20, 2020
.



SARS-CoV-2 Spike Protein: Viral Entry

corona = crown or circle of light

Viral membrane

Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, Abiona O, Graham BS, McLellan JS.
Cryo-EM structure of the 2019-nCoV spike in the prefusion conformation. Science. 2020
Feb 19:eabb2507. doi: 10.1126/science.abb2507.




SARS-CoV-2 Vaccine Strategies

* mRNA

* DNA

* Replication defective viral vectors
* Replicating viral vectors

 Whole, killed virus

e Live, attenuated virus

* Purified viral protein



How do mRNA vaccines work?



Spike protein-
encoded mRNA

Antigen
presenting cell
surface @

Encoded
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MP-4

MRNA Vaccine Activity in the Injectlon Site and
dLN —— e

LNP

APCs & mRNA-1273 traffic to draining lymph nodes
+ Expression in subcapsular sinus macrophages on periphery of dLN
+ Antigen-specific activation of B & T-cells



BNT162b2 Vaccine

Proposed Indication: + 30 g
; G SELEVEL 2 doses given greater
Prevention of g andREGIMEN than or equalto
Coronavirus Disease 21 days apart
2019 (COVID-19)
caused by SARS-CoV-2 G g PRESENTATION * 5 dose multidose vial
=

% %%
+ -80°C to -60°C
Individuals 16 years @ STORAGE °
of age and older » 5days at 2°-8°C
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SARS-CoV-2 Vaccine Strategies

* mRNA

* DNA

* Replication defective viral vectors
* Replicating viral vectors

 Whole, killed virus

e Live, attenuated virus

* Purified viral protein



Replication-defective adenovirus vectors

Wild-type replication-
CoMpete Nt irls
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Target cell
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target cell ard enry
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for wiral replication
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Conatruction of a typical replication-detective recombinant virus
Expert Reviews in Maleculor Medicine © 1995 Cambridgs Universily Press



Replication Defective Adenovirus 26

* Current platform used for one of the Ebola vaccines.

* Johnson and Johnson/Janssen submitted request for
approval under Emergency Use Authorization. Request
will be reviewed by the FDA Vaccine Advisory
Committee on February 26, 2021.



Decline in Infection Rates



* Infection rates only reflect those who have been tested
* Antibody surveillance studies 1s only way to know
* Perhaps 30% of the population has already been infected

* Combination of immunity from disease and vaccination
will exceed 40% - enough for herd immunity



Argument

Single dose of the Two-dose vaccine



* Limited studies focused on period of time in which some
only received one dose

* Second dose yields a significant booster response and
evidence for T-cell response — more effective

* Two doses provides a more complete, longer lasting
Immunity



MIS-C

Considerations



* [t’s a bat coronavirus that will constantly mutate.
* New strains are more contagious
* Pathogenesis of MIS-C is not well understood

* Understanding the pathogenesis, vaccine-induced disease
1s unlikely.

* Pregnancy/antibodies in newborns.

* Pregnant women should be vaccinated



Vaccination in Children



* Children would benefit, but not at-risk group

*26% of US population is under 21 y/o (0.0% of COVID
deaths).

* New CDC guidelines for return to school are sufficient.



Challenges to stopping the
COVID-19 pandemic



Variants



Limited early mutations like D614G spread globally during initial

Wwave
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Emergence of 501YV1 (B.1.1.7) inthe UK
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Emergence of 501YV2 (B.1.351) in the South Africa
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Emergence of 501YV3 (P.1) in the Brazil
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SARS-CoV-2 Variants

* Variants will continue to be generated as SARS-CoV-2, a
bat coronavirus, adapts itself to humans.

* Critical question: Are variants functionally different from
original strain: 1) more contagious, 2) more virulent, or 3)
more likely to resist immunity induced by vaccination.

* UK variant 1s similar to the original D614G strain.

* South African and Brazilian variants more worrisome.
But to date vaccination prevents severe disease.



Anti-vaccine activity



Vaccine skeptic



Figure 1

Share Saying They Would Get A COVID-19 Vaccine If It Were Free
And Deemed Safe By Scientists Has Increased Since September

If a COVID-19 vaccine was determined to be safe by scientists and available for free to everyone who wanted
it, would you...?

m Definitely getit ~ mProbably getit ~ mProbably notgetit 0 Definitely not get it

December 2020 12% 15%

September 2020 20%

|
0
50% KFF COVID-19
SOURCE: KFF COVID-19 Vaccine Monitor (KFF Health Tracking Poll, Nov. 30-Dec. 8, 2020); KFF/The Undefeated Survey on Race and ; .
Health (conducted Aug. 20-Sept. 14, 2020). See topline for full question wording. Vaccine Monitor




Vaccine cynic






“You can’t use reason to convince someone out
of an argument that they didn’t use reason to get
nto.”

--Neil deGrasse Tyson



Find us online:

vaccine.chop.edu

@.I Children’s Hospital
¢ § of Philadelphia

VVaccine Education Center
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