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Discussion of the following criteria:

• #2 The vaccine containing this 
antigen is effective as measured by 
immunogenicity² and population-
based prevention data in Washington 
State, as available.

• #4 Experience to date with the 
vaccine containing this antigen 
demonstrates that it is safe and has 
an acceptable level of side effects.

Objectives

2Immunogenicity means the ability of an antigen or vaccine to stimulate the body to produce 
an immune response. Vaccines often include antigens that stimulate an immune response to a 
particular disease but are not necessarily the same as the organism that would cause the 
disease. 



• Coronavirus: a family of viruses 
that can cause disease in humans 
and animals

• SARS-CoV-2: the specific 
coronavirus identified in 2019 that 
causes COVID-19 illness

• COVID-19: the clinical illness 
caused by SARS-CoV-2, which can 
cause acute symptoms (fever, 
cough, loss of smell or taste, etc), 
late symptoms (multisystem 
inflammatory syndrome in 
children [MIS-C]), or no symptoms

Definitions



Definitions
Antigen: the molecular structure of the germ 
that triggers the immune response

Antibody: the measurable protein made by the 
body in response to an infection, and which 
helps prevent or clear infection

mRNA (messenger Ribonucleic Acid): the 
genetic code that tells a human cell to make 
a certain protein

Vaccine efficacy: Disease risk in the unvaccinated group minus the 
risk in the vaccinated group, divided by the risk among unvaccinated



Definitions

Callaway, Nature | Vol 580 | 30 April 2020

• After injection, the mRNA vaccine 
teaches our cells how to make the 
spike protein

• The mRNA is then quickly 
destroyed by the cell

• Our body recognizes spike protein 
as foreign, and starts making 
antibodies in response. 

• The mRNA vaccine DOES NOT 
cause COVID-19 infection

• The mRNA vaccine DOES NOT 
interact with or change our genes 
(DNA)



BNT-162b2 (Pfizer-
BioNTech) vaccine

Contains:
•mRNA (30μg for children ≥12 years and 
10μg for children 5-11 years)

•Lipids, sucrose
•potassium chloride, monobasic 
potassium phosphate, dibasic sodium 
phosphate dihydrate (purple cap)

•sodium chloride (purple and orange cap)
•tromethamine, tromethamine 
hydrochloride (grey and orange cap)

•Purple needs to be diluted; grey does 
not; both are for ≥12 years 

•Orange is for 5-11 years



BNT-162b2 vaccine timeline
12/11/2020 FDA Emergency Use Authorization (EUA) for ≥16 yrs

8/23/2021 FDA full approval for ≥16 yrs
5/10/2021 FDA EUA for 12-15 yrs

10/29/2021 EUA for 5-11 yrs
9/22/2021 EUA for boosters for high risk

1/3/2022 FDA EUA for boosters for ≥ 12yrs

11/19/2021 EUA for boosters for ≥18 yrs
12/08/2021 EUA for boosters for 16-17 yrs

Dec 2020 Jun 2021 Dec 2021



Caleb

#2 The vaccine containing this antigen is effective as 
measured by immunogenicity² and population-based 

prevention data in Washington State, as available.



Review of the evidence
#2 The vaccine containing this antigen is effective as measured by immunogenicity and 
population-based prevention data…

• Initial randomized trial of 
those ≥16 years old

•21,720 given 30μg BNT-162b2 
and 21,728 given placebo

•2 doses, 21 days apart
•Primary end point was 
efficacy against confirmed 
COVID ≥7 days after the 
second dose in participants 
without prior infection

•Vaccine efficacy 95.0%
Polack, NEJM Dec 2020, DOI: 10.1056/NEJMoa2034577



Review of the evidence
#2 The vaccine containing this antigen is effective as measured by immunogenicity and 
population-based prevention data…

•Randomized trial in US
•12 to 15 year-olds
•1,131 given 30μg BNT-162b2 
and 1,129 given placebo

•2 doses, 21 days apart
•Primary end point was 
comparing immune 
responses between 
groups 1 mo. after dose 2

•Vaccine efficacy 100.0%

Frenck, NEJM May 2021, DOI: 10.1056/NEJMoa2107456



Review of the evidence
#2 The vaccine containing this antigen is effective as measured by immunogenicity and 
population-based prevention data…

•6 month follow up of initial 
randomized trial

•20,998 given 30μg BNT-162b2 
and 21,096 given placebo

•End point was efficacy 
against confirmed COVID ≥7 
days after the second dose

•Vaccine efficacy 91.3% overall
• In 16 to 17 year-olds, vaccine 
efficacy 100%

Thomas, NEJM Sep 2021, DOI: 10.1056/NEJMoa2110345



Review of the evidence

•Randomized trial
•5 to 11 year-olds
•1,517 given 10μg BNT-162b2 
and 751 given placebo

•End point was efficacy 
against confirmed COVID 
≥7 days after the second 
dose and immune 
response

•Vaccine efficacy 90.7%

Walter, NEJM Nov 2021, DOI: 10.1056/NEJMoa2116298

#2 The vaccine containing this antigen is effective as measured by 
immunogenicity and population-based prevention data…



Review of the evidence
#2 The vaccine containing this antigen is effective 
as measured by immunogenicity and population-
based prevention data…

•Observational study in Israel 
during Delta variant 
predominance

•12 to 18 year-olds
•94,354 vaccinated with BNT-
162b2 vs. 94,354 unvaccinated

•Vaccine efficacy 90% against 
documented infection; 93% 
against symptomatic COVID

Reis, NEJM Dec 2021, DOI: 10.1056/NEJMc2114290



Review of the evidence
#2 The vaccine containing this antigen is effective 
as measured by immunogenicity and population-
based prevention data…

•Prospective observational study in 
Arizona during Delta variant 
predominance

•12 to 17 year-olds
•194 vaccinated with BNT-162b2 vs. 
49 unvaccinated

•Collected weekly nasal swabs
•Adjusting for likelihood of being 
vaccinated, vaccine efficacy 92%
against documented infection

Lutrick, MMWR / December 31, 2021 / Vol. 70 / No. 51-52



Review of the evidence
#2 The vaccine containing this antigen is effective as measured by immunogenicity and 
population-based prevention data…

•Observational case-control 
study in 12-18 year-olds

•445 case patients 
hospitalized with COVID-19; 
777 controls without COVID

•Evaluated both groups for 
prior full receipt of BNT-162b2

•Vaccine effectiveness 94%
against hospitalization, 98%
against ICU admission, 98% 
against need for life support

Olson, NEJM Jan 2022, DOI: 10.1056/NEJMoa2117995



Review of the evidence
#2 The vaccine containing this antigen is effective 
as measured by immunogenicity and population-
based prevention data…

•Observational case-control study 
in 12-18 year-olds in July-Dec 2021

•102 case patients hospitalized with 
MIS-C; 181 controls without MIS-C

•Evaluated both groups for prior 
full receipt of BNT-162b2 ≥28 days 
prior

•Vaccine effectiveness 91% against 
hospitalization for MIS-C

Zambrano, MMWR / January 14, 2022 / Vol. 71 / No. 2



Review of the evidence
#2 The vaccine containing this antigen is effective 
as measured by immunogenicity and population-
based prevention data…

•Cohort study July-Oct 2021 in Israel
•Evaluated age groups including 16-29 
year-olds 

•Compared group who received booster 
BNT-162b2 ≥12 days prior vs. booster-
eligible subjects with no booster

•8.4 COVID infections per 10,000 days at 
risk among non-boosted vs 0.33 among 
boosted, a 17.2-fold adjusted increase 
in COVID risk among the non-boosted

Bar-On, NEJM Dec 2021, DOI: 10.1056/NEJMoa2115926



Olivia

Summary of vaccine efficacy
•Efficacy >90% of BNT-162b2 vaccine 
against infection, hospitalization, 
severe disease, MIS-C in

•≥16 year-olds, 12-15 year-olds, 5-11 
year-olds

•Data for added protection 
against infection with booster 
BNT-162b2 vaccine dose in

•≥16 year-olds



Ashton

#4 Experience to date with the vaccine containing this 
antigen demonstrates that it is safe and has an 

acceptable level of side effects.



Review of the evidence

• Initial randomized trial of those ≥16 years

#4 Experience to date with the vaccine containing this 
antigen demonstrates that it is safe and has an acceptable 
level of side effects.

Polack, NEJM Dec 2020, DOI: 10.1056/NEJMoa2034577



Review of the evidence

• Initial randomized trial of those 12-15 years

#4 Experience to date with the vaccine containing this antigen demonstrates that it is 
safe and has an acceptable level of side effects.

Frenck, NEJM May 2021, DOI: 10.1056/NEJMoa2107456



Review of 
the evidence

• Initial randomized 
trial of those 12-15 
years

#4 Experience to date with 
the vaccine containing this 
antigen demonstrates 
that it is safe and has an 
acceptable level of side 
effects.

Frenck, NEJM May 2021



Review of the evidence

• Initial randomized trial of those 5-11 years

#4 Experience to date with the vaccine containing this antigen demonstrates that it is 
safe and has an acceptable level of side effects.

Walter, NEJM Nov 2021, DOI: 10.1056/NEJMoa2116298



Review of 
the evidence

• Initial randomized 
trial of those 5-11 
years

#4 Experience to date with 
the vaccine containing this 
antigen demonstrates 
that it is safe and has an 
acceptable level of side 
effects.

Walter, NEJM Nov 2021, DOI: 10.1056/NEJMoa2116298



Review of the evidence

• Initial report of 
myocarditis in 
adolescents 
accepted May 28, 
2021

#4 Experience to date with the vaccine containing this antigen demonstrates that it is 
safe and has an acceptable level of side effects.

Marshall, Pediatrics Jun 7 2021, DOI: 10.1542/peds.2021-052478



Review of the evidence

•Benefits of 
vaccine vs. 
risks of 
myocarditis 
in those 12-
17 years

•VAERS data: 
requires 
providers to 
submit 
information 

#4 Experience to date with the vaccine containing this antigen demonstrates that it is 
safe and has an acceptable level of side effects.

Gargano, MMWR, July 6, 2021 / Vol. 70



Review of the evidence

•Report of adverse events in those 12-17 
years after BNT-162b2 vaccine

•~8.9 million doses given at this time
•Used 2 sources:

•VAERS (90.7% non-serious)
•V-Safe, a smartphone app from CDC where 

people need to sign up and complete 
surveys

#4 Experience to date with the vaccine containing this 
antigen demonstrates that it is safe and has an 
acceptable level of side effects.

Hause, MMWR / August 6, 2021 / 70(31);1053-1058



Review of the evidence

•Adverse 
events in 
those 12-17 
years

•V-Safe data 
shown here

#4 Experience to date with the vaccine containing this antigen demonstrates that it is 
safe and has an acceptable level of side effects.

Hause, MMWR Aug 2021



Review of the evidence

•Adverse events in those 5-11 years
•VAERS and V-Safe data
•Among ~8.7 million doses, with 
97.6% for non-serious events

#4 Experience to date with the vaccine containing this 
antigen demonstrates that it is safe and has an 
acceptable level of side effects.

Hause, MMWR December 31, 2021 / Vol. 70 / No. 51-52



Review of the evidence
#4 Experience to date with the vaccine containing this 
antigen demonstrates that it is safe and has an 
acceptable level of side effects.

Hause, MMWR December 31, 2021 / Vol. 70 / No. 51-52

•Adverse events in those 5-11 years
•VAERS and V-Safe data
•Among ~8.7 million doses, with 
97.6% for non-serious events



Review of the evidence
#4 Experience to date with the vaccine 
containing this antigen demonstrates 
that it is safe and has an acceptable 
level of side effects.

Oster, JAMA. 2022;327(4):331-340. doi:10.1001/jama.2021.24110

•Myocarditis reports in VAERS from 
December 2020 – August 20201

•Among over 200 million doses of 
BNT-162b2 received

•Overall 82% occurred in males and 
82% after second dose of vaccine



Review of the evidence
#4 Experience to date with the vaccine 
containing this antigen demonstrates 
that it is safe and has an acceptable 
level of side effects.

Oster, JAMA. 2022;327(4):331-340. doi:10.1001/jama.2021.24110

•Among people <30 years 
old:

•96% were hospitalized
•Need for intensive therapy 
was rare (2%)

•Overall 98% were 
discharged, and 87% had 
resolved symptoms at 
discharge



Summary of vaccine 
side effects

•Local and systemic reactions occur in 
children given BNT-162b2 at rates 
similar to adults

•Myocarditis is associated with 
vaccination, more so among teen 
males and after the second dose

•Myocarditis symptoms typically 
resolved quickly and without long 
term consequences

•Benefits of vaccination outnumber 
myocarditis harms ~100 to 1 in males 
and ~1000 to 1 in females



Upcoming activities

•EUA submitted for BNT-162b2 
for children 6 months to 4 
years

•FDA discussion of those data 
anticipated on 2/15/22

•ACIP discussion of those data 
anticipated on 2/17/22



Olivia

Thank you!
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