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Criteria 1
A vaccine containing this antigen is recommended by the 
Advisory Committee on Immunization Practices (ACIP) and 

included on its Recommended Childhood & Adolescent 
Immunization Schedule. 
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Vaccine Life Cycle



Vaccine Clinical Trials

• Typical vaccine development 
5–10 years

• How did we get the COVID-19 
vaccines so quickly

• How mRNA COVID-19 vaccines 
were developed (YouTube)

Source: Vaccine Research & Development - Johns Hopkins Coronavirus Resource Center (jhu.edu)

https://www.youtube.com/watch?v=cqrM1bqQ7AE
https://coronavirus.jhu.edu/vaccines/timeline


How the Pfizer mRNA Vaccine Works

• Messenger RNA, known as “mRNA” teaches your cells to produce a harmless piece of 
coronavirus spike protein 

• After the spike protein is made the mRNA in the vaccine quickly breaks down and the 
body clears it away in a few days

• The spike protein produced by the cell gives the body a chance to see the protein 
before exposure to the virus allowing the immune response to happen in advance

The vaccine does not:
• Enter the cell’s DNA or change the body’s DNA

• Cause the individual to “catch” COVID19 or cause shedding that can spread 
the disease

mRNA technology has been: 
• Studied before for Zika, flu, rabies and cytomegalovirus 

• Used for cancer research to trigger the immune system to target specific cancer cells



Vaccine Response to Outbreaks/Pandemic

• Smallpox late 19th and early 20th century
Source: The U.S. Had 'Vaccine Passports' Long 
Before COVID-19 (Time.com)

• Polio 19th and 20th century
Source: History of polio vaccination (nih.gov)

A teenage boy is vaccinated against smallpox by a school doctor and 
a county health nurse, Gasport, NY, March 15, 1938. Source: Time.com

https://time.com/5952532/vaccine-passport-history/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3782271/
https://time.com/5952532/vaccine-passport-history/


Advisory Committee on Immunization Practices (ACIP)

• ACIP has 15 voting members responsible for making vaccine recommendations to CDC
• 14 of the members have expertise in vaccinology, immunology and other clinical practice areas
• The 15th member is a consumer representative who provides community and social aspects of 

vaccination
• There are also eight ex officio members who represent other federal agencies with responsibility 

for immunization programs in the U.S. and 30 non-voting representatives of liaison organizations 
such as: 

• American Academy of Pediatrics
• American Academy of Family Physicians
• American College of Nurse Midwives
• American College of Obstetricians and Gynecologists
• American College of Physicians

• Members and representatives serve on the Committee voluntarily 
• Meetings are  open to the public with a published agenda, slides and recorded available via 

the link below 

Source: ACIP General Information (cdc.gov)

https://www.cdc.gov/vaccines/acip/committee/index.html


ACIP Role and Recommendations 

• Established in 1964, ACIP gives recommendations to CDC on both childhood and 
adult vaccinations schedules

• Vaccination schedules are posted annually, but recommendations can be made 
throughout the year 

• On December 12, 2020, after an explicit, evidence-based review of all available 
data, ACIP issued an interim recommendation for use of the Pfizer-BioNTech 
COVID-19 vaccine in persons aged ≥16 years for the prevention of COVID-19

• On May 12, 2021, after a systematic review of all available data, ACIP made an 
interim recommendation for use of the Pfizer-BioNTech COVID-19 vaccine in 
adolescents aged 12–15 years for the prevention of COVID-19

• On November 2, 2021, after a systematic review of available data, ACIP made an 
interim recommendation for use of the Pfizer-BioNTech COVID-19 vaccine in 
children aged 5–11 years in the United States for the prevention of COVID-19



ACIP Recommended Child & Adolescent Immunization Schedule

• Updated annually, last update February 11, 2021

• Next update anticipated February 2022

• COVID-19 vaccine is currently included in the notes section of the schedule, 
which states:

“ACIP recommends use of COVID-19 vaccines for everyone ages 5 and older 
within the scope of the Emergency Use Authorization or Biologics License 
Application for the particular vaccine.”



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

in Washington State, as available.
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Terminology

• Vaccine Efficacy: Measured in clinical trials to look at how well 
the vaccine seems to prevent the individual from getting sick 
from the identified disease

• Immunogenicity: The ability to generate an immune response



COVID-19 and Vaccine Timeline

10/29/21
FDA grants EUA to 5–11 year-olds
Vaccine tested against Delta strain

2022

1/5/22
CDC expands booster eligibility to 
12–17 year-olds

2020

1/20/20
1st US COVID Case
in Washington State

2021

5/10/21
Pfizer EUA expanded to include 
12+ years old

12/11/20
FDA gives EUA to Pfizer & BioNTech COVID-19 
vaccines for >16 year-olds

11/19/21
FDA and CDC expand booster 
eligibility to everyone 18+ years old

Delta: August to 
mid-December

Omicron: mid-December 
to present



Efficacy of Vaccine: Clinical Trial Ages 16 and Older 

• Initial clinical trials with more than 36,000 
people evenly split into two groups

• The red line is the number of cases in the 
individuals who received a placebo/saline 
injection

• Visible difference in the number of cases in 
those who received the vaccine from those 
who received placebo
• 97% effective to prevent development of 

COVID-19
• 100% effective to prevent hospitalization

• FDA authorized an Emergency Use 
Agreement on 12/11/2020; full license on 
08/24/2021

• The Advisory Committee on Immunization 
Practices recommended use on 12/12/2021

• CDC recommended on 12/12/2021
Source: Gruber, W. 12/11/2020. Advisory Committee on Immunization Practice meetings:  https://www.cdc.gov/vaccines/acip/meetings/index.html.  

No Vaccine

Vaccine

https://www.cdc.gov/vaccines/acip/meetings/index.html


Efficacy of Vaccine: Clinical Trial 12–15 year-olds

• A clinical trial which included 2260 adolescents receiving the Pfizer vaccine 
or a placebo: 

• Higher immune response compared to 16–25 year-olds
• No vaccine-related serious adverse events
• Most common side effects:

• Pain at site, tiredness and headache
• Highly effective: 100% efficacy observed in study 4 months after 

second dose delivered

• FDA issued Emergency Use Authorization on 05/10/2021
• The Advisory Committee on Immunization Practices recommended use on 

05/12/2021
• CDC recommended on 05/12/2021

Source: Frenck, et al 2021



Efficacy of Vaccine: Clinical Trial 5–11 year-olds

• A clinical trial which included 2250 children receiving the Pfizer vaccine or a 
placebo: 

• 90% effective to prevent disease
• No severe cases of COVID-19 were reported
• No cases of Multisystem inflammatory syndrome in children (MIS-C)

• FDA authorized an Emergency Use Agreement on 10/29/2021
• The Advisory Committee on Immunization Practices recommended use on 

11/2/2021
• CDC recommended on 11/2/2021

Source: Walter, et al 2022



No Vaccine

Vaccine

Impact of U.S. Vaccination Program

The Commonwealth Fund Report: 
Improving Health Care Quality:

• Estimated U.S. vaccination program 
prevented more than 10.3 million 
additional COVID-19 cases

• A 4.9 times higher than occurred 
during 2021

Source: Eric C. Schneider et al., The U.S. COVID-19 Vaccination Program at One Year: How Many Deaths and Hospitalizations Were Averted?
Commonwealth Fund, December 2021. https://doi.org/10.26099/3542-5n54



Impact of U.S. Vaccination Program

The Commonwealth Fund Report: 
Improving Health Care Quality:

• Estimated U.S. vaccination program 
prevented 1.1 million additional 
COVID-19 deaths by November 2021

• Without vaccinations, daily deaths 
could have: 

• Jumped as high as 21,00 per day
• Nearly 5.2 times the level of record 

peak in January 2021
• Overall been 3.2 times higher

Source: Eric C. Schneider et al., The U.S. COVID-19 Vaccination Program at One Year: How Many Deaths and Hospitalizations Were Averted?
Commonwealth Fund, December 2021. https://doi.org/10.26099/3542-5n54

No Vaccine

Vaccine



Number of Deaths, Infections Prevented by Vaccine

Estimated number of U.S. COVID-19-related deaths, hospitalizations, and infections that 
were prevented by the COVID-19 vaccine since vaccine launch (December 12, 2020) 
through November 30, 2021.

Source: Eric C. Schneider et al., The U.S. COVID-19 Vaccination Program at One Year: How Many Deaths and Hospitalizations Were Averted?
Commonwealth Fund, December 2021. https://doi.org/10.26099/3542-5n54

Estimated number 
averted

Possible range or 
“credible interval”*

Deaths Over 1 million 950,101 to 1,231,195

Hospitalizations Over 10.3 million 9,016,329 to 11,748,945

Infections About 36 million 29,840,604 to 41,843,396

* Credible intervals reflect the range of normal uncertainty associated with estimates.



COVID-19 Cases in Washington State 2021

Source: WA Department of Health COVID-19 Cases, Hospitalizations, and Deaths by Vaccination Status 01/26/2022; accessed 01/27/2022.



Vaccine Efficacy in the Delta Era

Source: https://www.doh.wa.gov/Portals/1/Documents/1600/coronavirus/data-tables/421-010-CasesInNotFullyVaccinated.pdf

Cases
12–17 year-olds

Hospitalizations
12–34 year-olds

Washington State Department of Health, February to December 2021

80.6% 
Unvaccinated

Vaccinated 8X
more likely in 
unvaccinated 
population

https://www.doh.wa.gov/Portals/1/Documents/1600/coronavirus/data-tables/421-010-CasesInNotFullyVaccinated.pdf


Pfizer Reduced Illness and Hospitalization

Source: Olson, et al (2021)

Unvaccinated 97%

Vaccinated 3%

Hospitalizations Unvaccinated
Vaccinated• 12–18 year-olds who received two 

doses of Pfizer, June–September 2021:
• 93% effective against hospitalization
• 100% effective against severe disease 

• 97% of hospitalized teens (12–18 yo) 
were unvaccinated



U.S. Vaccination Rates

Source: Understanding Vaccination Progress - Johns Hopkins Coronavirus Resource Center (jhu.edu); accessed 01/28/2022.

https://coronavirus.jhu.edu/vaccines/us-states


COVID-19 Cumulative Death Data, Six States

Source: CDC Data Tracker available at CDC COVID Data Tracker; accessed 01/31/2022.

https://covid.cdc.gov/covid-data-tracker/#compare-trends


Vaccine effectiveness against hospitalization during Omicron surge

Source: UKHSA, SARS-CoV-2 Variant of Concern, 2022 

With a booster dose, vaccine effectiveness against hospitalization was…

90% 

in hospitals from 
10 US states 

in the UK

89%



Switzerland Study on Omicron Mortality Rate 

Risk of death from COVID-19 was about 
48x higher among unvaccinated people 
compared to vaccinated people who had 
received a booster 



Risk of death from COVID-19 was about 
5x higher among vaccinated people who 
had not received a booster compared to 
vaccinated people who had received a 
booster

Switzerland Study on Omicron Mortality Rate 



Summary

• Vaccines are an important part of public safety to reduce the spread 
of disease

• Although vaccines are never 100% effective, the COVID-19 vaccines 
have demonstrated the ability to reduce:

• Severity of disease
• Hospitalization
• Death

• The full impact of COVID-19 virus on those with disease is unknown, but 
vaccines help support an individual’s immune response without the 
burden of the disease



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

side effects.
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Vaccine Life Cycle



Common Side Effects

Source: Possible Side Effects After Getting a COVID-19 Vaccine (cdc.gov); accessed 01/28/2022.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/expect/after.html


Vaccine Side Effects

Source: Vaccine Education Center at Children’s Hospital of Philadelphia

https://www.chop.edu/centers-programs/vaccine-education-center


Vaccine Safety Monitoring Systems



Vaccine Safety Monitoring Systems



VAERS: Vaccine Adverse Event Reporting System



VAERS: Vaccine Adverse Event Reporting System

Source: J. Su, ACIP Slide 1/5/22



VAERS Reports: Pediatric COVID-19 Vaccinations

Source: J. Su, ACIP Slide 1/5/22

• Vaccine distribution since authorization:
• Children 5–11 have received 8.7 million doses
• Children 12–15 have received 18.7 million doses

• Most reports for both groups (ages 5–15) were non-serious (92% or higher) 

• Most frequently reported adverse events were well-known side effects 
from Pfizer-BioNTech. Other reported events were vaccination errors, 
myocarditis, or MIS-C

• Myocarditis among 5–11 year olds
• Predominantly in males, and similar to older age groups after dose 2
• Substantially lower reporting rates than in ages 12–17

• CDC will continue to monitor COVID-19 vaccine safety among 
these groups



VAERS Reports: Pediatric COVID-19 Vaccinations

Source: J. Su, ACIP Slide 1/5/22



VAERS Reports: Pediatric COVID-19 Vaccinations

Source: J. Su, ACIP Slide 1/5/22



VAERS Reports: Pediatric COVID-19 Vaccinations

Source: J. Su, ACIP Slide 1/5/22



Vaccine Safety in Context

Source: CDC file:///home/chronos/u-511a8c8c7653c0da4b629af414dc6a931c09cf0f/MyFiles/Downloads/cdc_108331_DS1.pdf



v-safe

Visit www.doh.wa.gov @WaDeptHealth
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What is v-safe



v-safe Reports: Pediatric COVID-19 Vaccinations

Source: A. Hause, ACIP Slide 1/5/22



v-safe Reports: Pediatric COVID-19 Vaccinations

Source: A. Hause, ACIP Slide 1/5/22



v-safe Reports: Pediatric COVID-19 Vaccinations

Source: A. Hause, ACIP Slide 1/5/22



v-safe Reports: Young Adult COVID-19 Vaccinations

Source: A. Hause, ACIP Slide 1/5/22



v-safe Reports: Young Adult COVID-19 Vaccinations

Source: A. Hause, ACIP Slide 1/5/22



v-safe Summary

• Over 115,208 v-safe participants ages 5–15 years have reported Pfizer-
BioNTech vaccination

• Reactions were generally mild to moderate and most frequently reported 
the day after vaccination 

• Reactions were more frequently reported after dose 2 than dose 1
• Participants ages 5–11 years reported reactions less frequently than 

participants ages 12–15 years

• Over 7,088 v-safe participants ages 16–24 years reported a 
homologous Pfizer-BioNTech booster dose

• Reactions were generally mild to moderate and most frequently reported 
the day after vaccination 

• Reactions were less frequently reported after booster dose than dose 2

Source: A. Hause, ACIP Slide 1/5/22



Vaccine Safety



Myocarditis
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Myocarditis: Vaccine Safety in Context

Source: Barda, et al (2021)



Myocarditis

Source: J. Su, ACIP Slide 1/5/22



Myocarditis

Source: J. Su, ACIP Slide 1/5/22



Myocarditis

Source: J. Su, ACIP Slide 1/5/22



Myocarditis Risk, USA

Source: Boehmer, et al (2021)

Myocarditis risk from COVID-19 Myocarditis risk from mRNA vaccine 
per million doses

• myocarditis risk is 37 times higher
for infected children under 16 
years compared to uninfected 
children

• Risk: 0.133% (<16yo)

• Males (5–11yo):  4.3
• Males (12–15yo):  45.7
• Female (5–11yo):  2
• Female (12–15yo):  3.8



Myocarditis

Source: J. Su, ACIP Slide 1/5/22



Vaccine Life Cycle

Ongoing Safety Assessment

• Currently the CDC 
Vaccine Safety team is 
continuing to follow-up 
on reported myocarditis 
cases 

• Other work continues to 
identify possible trends 
and as needed 
additional follow up to 
ensure safety

• Ongoing reports to ACIP 
and as needed updates 
in recommendations or 
guidance information



Summary

• Vaccines are an important part of public safety to reduce the spread 
of disease

• Although vaccines are never 100% effective, the COVID19 vaccines 
have demonstrated the ability to reduce:

• Severity of disease
• Hospitalization
• Death

• The COVID-19 vaccines have completed rigorous testing, safety review 
and approval by healthcare experts and advisory group members for 
both FDA and CDC

• The full impact of COVID-19 virus on those with disease is unknown, but 
vaccines help an individual’s immune response without the burden of 
the disease

• Getting sick with COVID-19 can cause severe illness or death and it is 
not always possible to know who will become more ill
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