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 Disclaimer
• The findings and conclusions in this report are those of the author and do not necessarily 

represent the official position of the Centers for Disease Control and Prevention (CDC)

• Mention of a product or company name is for identification purposes only and does not 
constitute endorsement by CDC

 I have no conflicts to disclose
 References

• Additional information available at the websites for the Advisory Committee on Immunization 
Practices (ACIP), the Vaccines and Related Biological Products Advisory Committee (VRBPAC), 
and at the CDC vaccine safety publications website

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

‒ https://www.fda.gov/advisory-committees/vaccines-and-related-biological-products-advisory-
committee/meeting-materials-vaccines-and-related-biological-products-advisory-committee

‒ https://www.cdc.gov/vaccinesafety/research/publications/index.html

• CDC protocols and Standard Operating Procedures for COVID-19 vaccine safety available at 
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/emergencypreparedness/index.html
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Topics

 Background
 CDC surveillance systems and processes for monitoring COVID-19 

vaccine safety
 Selected adverse events of special interest and pre-specified 

outcomes for COVID-19 vaccine safety monitoring
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safety is 
a priority

during all 
phases of 
vaccine 

development, 
authorization or 

approval, and 
use

https://www.cdc.gov/vaccinesafety/ensuringsafety/history/index.html#anchor_1593624850886 4
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post-authorization/post-
licensure safety monitoring

 Safety standards for vaccines are high 
 Clinical trials used to authorize or license vaccines for use

• May not detect all types of adverse events, especially ones that are rare
• Don’t always include special populations (e.g., pregnant women and people 

with certain pre-existing medical conditions)

 Expectations are especially high that public health and regulatory 
agencies will intensively monitor the safety of vaccines administered 
under EUA during a large-scale national vaccination program

Why?
after FDA authorizes 
or licenses a vaccine( )
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CDC vaccine safety monitoring

VAERSv-safe VSD CISA Project

Full list of U.S. COVID-19 vaccine safety monitoring systems

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

• COVID-19 vaccines are being administered under the most intensive vaccine 
safety monitoring effort in U.S. history

• Strong, complementary systems are in place―both new and established 

6

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety.html
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Smartphone-based active safety monitoring

http://cdc.gov/vsafe

Now available!
• Enrolling adolescents 
• 3rd dose reporting 

http://vaers.hhs.gov/


Active safety monitoring for COVID-19 vaccines

V-safe is a CDC smart phone-based monitoring program for COVID-19 
vaccine safety in the United States
 Uses text messaging and web surveys to check in with vaccine recipients after 

vaccination

 Participants can register at any time: after first, second, or third dose

 Parents and guardians can register on behalf of children*

 V-safe solicits participants' reports on how they feel after COVID-19 vaccination
• Local injection site reactions (i.e., pain, redness, swelling)

• Systemic reactions (i.e., fatigue, headache, muscle aches)

• Health impacts (unable to perform normal daily activities, missed school or work, or 
received care) 

8* Children ≤15 years of age must be enrolled under a parent or guardian's account 



1. text message check-ins from CDC (daily 1st week; 
weekly thru 6 weeks; then 3, 6, and 12 mo.)

vaccine recipient completes web survey*

2. clinically 
important 
health 
impact 
reported

3. V-safe call center conducts active 
telephone follow-up on a clinically 
important event and takes a VAERS 
report if appropriate

 received medical care

Call center
4. pregnancy registry team conducts 

outreach to assess eligibility for 
registry and obtain consent for 
enrollment and follow-up

Call center

Vaccine recipients 

* Selected web surveys capture information on pregnancy status 9



10Chapin-Bardales J, Gee J, Myers T. Reactogenicity Following Receipt of mRNA-Based COVID-19 Vaccines. JAMA. 2021 Jun 1;325(21):2201-2202.
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V-safe pregnancy registry

http://cdc.gov/vsafe

http://vaers.hhs.gov/
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V-safe pregnancy registry enrollment

Pregnant at Time 
of Vaccination

Vaccinated during 
Periconceptional 

Period

*Pregnancy questions in v-safe assessments on first survey after each dose and on post-vaccination days 21 and 42 and months 3, 6, and 12
ŦEligibility determined from verbal interviews and responses to 3-question web-based v-safe follow-up survey received prior to May 31, 2021. Eligible individuals 
received COVID-19 vaccination during pregnancy or periconceptional period (≤ 30 days before the first day of the last menstrual period before pregnancy) 

Pregnancies
reported to v-safe*

Consent for 
registry enrollment 

and follow-up

Eligibility screeningŦ

Individuals 
Reporting 
Pregnancy

Eligible 
Individuals

https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/safety/vsafepregnancyregistry.html

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafepregnancyregistry.html
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+ co-managed by
CDC and FDA

Vaccine Adverse Event 
Reporting System

http://vaers.hhs.gov

VAERS is the nation’s early warning system for vaccine safety

http://vaers.hhs.gov/


14www.vaers.hhs.gov

http://www.vaers.hhs.gov/


15www.vaers.hhs.gov

http://www.vaers.hhs.gov/
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VAERS

Key strengths
 Rapidly detects potential 

safety problems 
 Can detect rare adverse 

events

Key limitations
 Inconsistent quality and 

completeness of information
 Reporting biases
 Generally, cannot determine 

causality

VAERS accepts all reports from everyone regardless 
of the plausibility of the vaccine causing the event or 
the clinical seriousness of the event



VAERS adverse events of special interest for COVID-19*

17* https://www.cdc.gov/vaccinesafety/pdf/VAERS-v2-SOP.pdf

 Thrombosis with 
thrombocytopenia (TTS) has 
been added and cases of 
myocarditis, pericarditis, and 
myopericarditis are reviewed

 All reports classified as serious 
are followed-up on to obtain 
medical records

• Based on the Code of Federal 
Regulations a serious adverse event 
is defined if one or more of the 
following is reported: death, life-
threatening illness, hospitalization 
or prolongation of hospitalization, 
permanent disability, congenital 
anomaly or birth defect

https://www.cdc.gov/vaccinesafety/pdf/VAERS-v2-SOP.pdf


VAERS analysis

 Descriptive analysis
 Empirical Bayesian data mining (FDA)
 Observed vs. expected, comparisons to background
 Individual report reviews

18
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VSD
Vaccine
Safety
Datalink

 9 participating integrated healthcare organizations

 Data on over 12 million persons per year



birth and death 
certificate 
information & 
family linkage

immunization 
recordsenrollment and 

demographics

Types of information in VSD

linked by 
study IDs

Images created by Wilson Joseph, Megan Mitchell, Ananth, and Iga from the noun project

outpatient and 
clinic visits

emergency room 
visits

procedure codes hospital discharge 
diagnosis codes

charts and 
electronic 
health records
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VSD Rapid Cycle Analysis (RCA) safety monitoring

 Near real-time sequential (i.e., weekly) monitoring as data become 
available 
 Monitors a limited set of prespecified vaccine safety outcomes
 A public health surveillance activity, not the same as an 

epidemiologic study
 Designed to detect statistically significant associations and statistical 

signals (values above specified statistical thresholds), which do not 
necessarily indicate a safety problem
 Statistical signals detected through RCA require further evaluation
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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VSD COVID-19 vaccine prespecified 
surveillance outcomes Settings Risk window

(days)

Exclude if 
COVID-19 in the 

prior X days
Acute disseminated encephalomyelitis E, I 1-21, 1-42
Acute myocardial infarction – First Ever E, I 1-21, 1-42 30 days
Acute respiratory distress syndrome E, I 0-84 42 days
Anaphylaxis – First in 7 days E, I 0-1
Appendicitis E, I 1-21, 1-42
Bell’s palsy – First Ever E, I, O 1-21, 1-42 30 days
Cerebral venous sinus thrombosis E, I 1-21, 1-42 30 days
Disseminated intravascular coagulation E, I 1-21, 1-42 42 days
Encephalitis / myelitis / encephalomyelitis E, I 1-21, 1-42 30 days
Guillain-Barré syndrome E, I 1-21, 1-42
Immune thrombocytopenia E, I, O 1-21, 1-42 30 days
Kawasaki disease E, I 1-21, 1-42
Multisystem inflammatory syndrome in children/adults E, I 0-84
Myocarditis / pericarditis – First in 60 Days E, I 1-21, 1-42 30 days
Narcolepsy / cataplexy E, I, O 0-84
Pulmonary embolism – First Ever E, I 1-21, 1-42 30 days
Seizures E, I 1-21, 1-42 30 days
Stroke, hemorrhagic E, I 1-21, 1-42 30 days
Stroke, ischemic E, I 1-21, 1-42 30 days
Thrombosis with thrombocytopenia syndrome – First Ever E, I 1-21, 1-42 30 days
Thrombotic thrombocytopenic purpura E, I 1-21, 1-42 30 days
Transverse myelitis E, I 1-21, 1-42
Venous thromboembolism – First Ever E, I, O 1-21, 1-42 30 days
Abbreviations: E=ED, I=Inpatient, O=Outpatient
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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7 participating medical  
research centers with  
vaccine safety experts

CISA
Clinical  
Immunization  
Safety  
Assessment  
(CISA) Project

†More information about clinical consults available at  
http://www.cdc.gov/vaccinesafety/Activities/CISA.html

 Clinical consult services†

 Clinical research

http://www.cdc.gov/vaccinesafety/Activities/CISA.html


 Clinical case reviews and clinical consults on complex cases of 
vaccine adverse events

 Technical consultation on clinical guidance and clinical 
considerations for use of COVID-19 vaccines*

 Contributions to enhanced surveillance for adverse events (e.g., 
help develop case definitions – thrombosis with 
thrombocytopenia, myocarditis)

 Clinical research, including in pediatric populations

CISA COVID-19 vaccine core activities

26* https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html


COVID-19 Vaccine Safety Technical (VaST) Work Group 

 Serve as the central hub for technical subject matter expertise from federal 
agencies conducting post-authorization/approval safety monitoring

 Weekly or biweekly review of data on adverse events of special interest (AESI)

 Shared learning including all members, federal partners, and subject matter 
experts

 Review, evaluate, and interpret post-authorization safety data
 Advise on analyses, interpretation, and data presentation
 Independent discussion of findings by VaST members 

 Provide updates to the ACIP COVID-19 Vaccines Working Group and ACIP on 
COVID-19 vaccine safety
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Selected AESI and pre-specified outcomes

 Anaphylaxis after mRNA COVID-19 vaccination
 Thrombosis with thrombocytopenia syndrome (TTS) after Janssen 

COVID-19 vaccination
 Myocarditis after mRNA COVID-19 vaccination
 Guillain-Barré syndrome after Janssen COVID-19 vaccination
 Pregnancy and infant outcomes 
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Anaphylaxis after mRNA COVID-19 vaccination
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https://www.cnn.com/2020/12/18/health/alaska-third-allergic-reaction-vaccine/index.html

https://www.cnn.com/2020/12/18/health/alaska-third-allergic-reaction-vaccine/index.html


Anaphylaxis reports to VAERS following COVID-19 vaccination

31

 Suspected anaphylaxis reports in the early stages of the U.S. COVID-19 vaccination 
program

• Detected through early screening to identify suspected anaphylaxis reports prior to formal 
processing and MedDRA coding

• Detected through a MedDRA code search strategy after formal processing and coding

 Suspected anaphylaxis reports were assessed by physicians at CDC who conducted 
medical record review and additional follow-up if necessary

 Cases were classified according to the Brighton Collaboration case definition criteria*

(Brighton Levels 1, 2, and 3 are cases, 4 and 5 are not)

 CDC and FDA met to discuss and further adjudicate cases if necessary



32
Allergic Reactions Including Anaphylaxis After Receipt of the First Dose of Pfizer-BioNTech COVID-19 Vaccine — United States, December 14–23, 2020. 
MMWR Morb Mortal Wkly Rep 2021;70:46–51.

Jan 15, 2021
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Allergic Reactions Including Anaphylaxis After Receipt of the First Dose of Moderna COVID-19 Vaccine — United States, December 21, 2020–January 10, 
2021. MMWR Morb Mortal Wkly Rep 2021;70:125–129.

Jan 29, 2021



34
Shimabukuro TT, Cole M, Su JR. Reports of Anaphylaxis After Receipt of mRNA COVID-19 Vaccines 
in the US-December 14, 2020-January 18, 2021. JAMA. 2021 Mar 16;325(11):1101-1102.



35Klein et al. Surveillance for Adverse Events After COVID-19 mRNA Vaccination. JAMA. 2021 Oct 12;326(14):1390-1399.



36McNeil MM, DeStefano F. Vaccine-associated hypersensitivity. J Allergy Clin Immunol. 2018 Feb;141(2):463-472.

Table. II



Thrombosis with thrombocytopenia syndrome 
(TTS) after Janssen COVID-19 vaccination



38https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood

https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood
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Cerebral venous sinus anatomy

Silvis SM et al, Nature Reviews Neurology 13, 555-565(2017)
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Janssen COVID-19 vaccine timeline* (U.S. 2021)

6 CVST† with 
thrombocytopenia cases 

reported to VAERS; records 
collection and investigation 

by CDC and FDA

Feb 
27

Feb 
28

Mar 
2

Apr 
13

Mar 19 thru Apr 12

* For illustrative purposes, not drawn to scale, † cerebral venous sinus thrombosis 

Apr 
23

Benefit/risk analysis: 
in states with “low” 
COVID-19 incidence, 2 
COVID-19 deaths per 
million Janssen doses 
prevented within 30 
days of vaccination 
for women <50 years 
of age

CDC interim clinical 
considerations and 
FDA EUA fact sheets 
updated with 
information about 
risk of TTS particularly 
in women <50 years 
of age



41https://emergency.cdc.gov/han/2021/han00442.asp

https://emergency.cdc.gov/han/2021/han00442.asp
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CDC working case definition for TTS following COVID-19 vaccination
 Tier 1 TTS case

‒ Thrombosis in an unusual location, including cerebral venous sinuses, portal vein, splenic 
vein, and other rare venous and arterial thromboses

• May also concurrently have thrombosis in more common locations (e.g., venous 
thromboembolism, axillary vein thrombosis, deep vein thrombosis, pulmonary embolism)

‒ Platelet count <150,000 per microliter
‒ Positive (+) heparin-PF4 ELISA HIT antibody* result is supportive, but not required

 Tier 2 TTS case
‒ Thrombosis in a common location only (e.g., venous thromboembolism, axillary vein 

thrombosis, deep vein thrombosis, pulmonary embolism, etc.)
• Excludes isolated acute myocardial infarction or ischemic stroke

‒ Platelet count <150,000 per microliter
‒ Positive (+) heparin-PF4 ELISA HIT antibody* result is required

* Heparin platelet factor 4 enzyme-linked immunosorbent assay heparin-induced thrombocytopenia antibody test
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U.S. reporting rates of TTS after Janssen COVID-19 
vaccination (as of May 7, 2021)

Females Males
Age group

TTS
cases   

Doses 
admin

Reporting rate†

(per million)
TTS

cases  
Doses
admin

Reporting rate†

(per million)
18-29 yrs old 3 641,510 4.7 2 714,458 2.8
30-39 yrs old 8 642,745 12.4 1 728,699 1.4
40-49 yrs old 7 743,256 9.4 1 775,390 1.3
50-64 yrs old 4 1,463,416 2.7 2 1,505,505 1.3
65+ yrs old 0 814,947 0 0 697,925 0

* Source of doses administered: https://covid.cdc.gov/covid-data-tracker/#vaccinations; † Reporting rate = TTS cases per 1 million Janssen COVID-19 vaccine doses administered

 8.73 million total Janssen COVID-19 Vaccine doses administered*

https://covid.cdc.gov/covid-data-tracker/#vaccinations
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Females Males
Age group

TTS
cases   

Doses 
admin

Reporting rate†

(per million)
TTS

cases  
Doses
admin

Reporting rate†

(per million)
18-29 yrs old 3 641,510 4.7 2 714,458 2.8
30-39 yrs old 8 642,745 12.4 1 728,699 1.4
40-49 yrs old 7 743,256 9.4 1 775,390 1.3
50-64 yrs old 4 1,463,416 2.7 2 1,505,505 1.3
65+ yrs old 0 814,947 0 0 697,925 0

U.S. reporting rates of TTS after Janssen COVID-19 
vaccination (as of May 7, 2021)

* Source of doses administered: https://covid.cdc.gov/covid-data-tracker/#vaccinations; † Reporting rate = TTS cases per 1 million Janssen COVID-19 vaccine doses administered

 8.73 million total Janssen COVID-19 Vaccine doses administered*

https://covid.cdc.gov/covid-data-tracker/#vaccinations
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Females Males
Age group

TTS
cases   

Doses 
admin

Reporting rate†

(per million)
TTS

cases  
Doses
admin

Reporting rate†

(per million)
18-29 yrs old 3 641,510 4.7 2 714,458 2.8
30-39 yrs old 8 642,745 12.4 1 728,699 1.4
40-49 yrs old 7 743,256 9.4 1 775,390 1.3
50-64 yrs old 4 1,463,416 2.7 2 1,505,505 1.3
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U.S. reporting rates of TTS after Janssen COVID-19 
vaccination (as of May 7, 2021)

* Source of doses administered: https://covid.cdc.gov/covid-data-tracker/#vaccinations; † Reporting rate = TTS cases per 1 million Janssen COVID-19 vaccine doses administered
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https://covid.cdc.gov/covid-data-tracker/#vaccinations
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https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood

https://jamanetwork.com/journals/jama/fullarticle/2779731
https://www.cdc.gov/mmwr/volumes/70/wr/mm7018e2.htm?s_cid=mm7018e2_w

https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood
https://jamanetwork.com/journals/jama/fullarticle/2779731
https://www.cdc.gov/mmwr/volumes/70/wr/mm7018e2.htm?s_cid=mm7018e2_w
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https://www.medrxiv.org/content/10.1101/2021.11.10.21266063v1

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html

https://www.medrxiv.org/content/10.1101/2021.11.10.21266063v1
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html


Myocarditis after mRNA COVID-19 vaccination
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https://www.reuters.com/world/middle-east/israel-examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-25/

https://www.reuters.com/world/middle-east/israel-examining-heart-inflammation-cases-people-who-received-pfizer-covid-shot-2021-04-25/
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https://www.military.com/daily-news/2021/04/26/pentagon-tracking-14-cases-of-heart-inflammation-troops-after-covid-19-shots.html

https://www.military.com/daily-news/2021/04/26/pentagon-tracking-14-cases-of-heart-inflammation-troops-after-covid-19-shots.html


Myocarditis and myopericarditis following mRNA 
COVID-19 vaccination

 Evidence from multiple safety monitoring systems in multiple 
countries supports the finding of an increased risk of myocarditis 
and myopericarditis following mRNA COVID-19 vaccination*

• Risk:
‒ Highest in adolescents and young adults
‒ Males > females
‒ Following dose 2 > dose 1

• Onset clusters within a few days of vaccination, mostly within a week

• Cases have tended to be clinically mild

51

* Gargano et al. Use of mRNA COVID-19 Vaccine After Reports of Myocarditis Among Vaccine Recipients: Update from the Advisory Committee on Immunization Practices — United States, June 2021. MMWR Morb Mortal Wkly Rep 
2021;70:977–982. 
Mallapaty S. Heart-inflammation risk from Pfizer COVID vaccine is very low. Nature. 2021 Oct 8. doi: 10.1038/d41586-021-02740-y. 
Myocarditis and pericarditis following vaccination with COVID-19 mRNA vaccines in Ontario. Available at: Myocarditis and Pericarditis Following Vaccination with COVID-19 mRNA Vaccines in Ontario: December 13, 2020 to August 7, 
2021 (publichealthontario.ca).
Comirnaty and Spikevax: possible link to very rare cases of myocarditis and pericarditis. Available at Comirnaty and Spikevax: possible link to very rare cases of myocarditis and pericarditis | European Medicines Agency (europa.eu).
Paterlini M. Covid-19: Sweden, Norway, and Finland suspend use of Moderna vaccine in young people "as a precaution". BMJ. 2021 Oct 11;375:n2477.

https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-myocarditis-pericarditis-vaccines-epi.pdf?sc_lang=en
https://www.ema.europa.eu/en/news/comirnaty-spikevax-possible-link-very-rare-cases-myocarditis-pericarditis
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https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-
myocarditis-pericarditis-vaccines-epi.pdf?sc_lang=en

Mevorach et al. Myocarditis after BNT162b2 mRNA Vaccine against Covid-19 
in Israel. N Engl J Med. 2021 Oct 6. doi: 10.1056/NEJMoa2109730.

Witberg et al. Myocarditis after Covid-19 Vaccination in a Large Health Care 
Organization. N Engl J Med. 2021 Oct 6. doi: 10.1056/NEJMoa2110737

Paterlini M. Covid-19: Sweden, Norway, and Finland suspend use of Moderna vaccine in young people "as 
a precaution". BMJ. 2021 Oct 11;375:n2477. 

https://www.ema.europa.eu/en/news/comirnaty-spikevax-possible-link-very-rare-cases-myocarditis-pericarditis

https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-myocarditis-pericarditis-vaccines-epi.pdf?sc_lang=en
https://www.ema.europa.eu/en/news/comirnaty-spikevax-possible-link-very-rare-cases-myocarditis-pericarditis
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+ co-managed by
CDC and FDA

Vaccine Adverse Event 
Reporting System

http://vaers.hhs.gov

VAERS is the nation’s early warning system for vaccine safety

http://vaers.hhs.gov/


Reporting rates (per 1 million doses administered) of myocarditis among 
males after mRNA COVID-19 vaccines, 7-day risk period (N=797)*

* As of Oct 6, 2021; 797 of 935 reports after doses 1 and 2 of mRNA vaccines occurred during Days 0–6 after vaccination among males; reports verified to meet 
case definition by provider interview or medical record review 
** An estimated 1–10 cases of myocarditis per 100,000 person years occurs among people in the United States, regardless of vaccination status; adjusted for the 
7-day risk period, this estimated background is 0.2 to 1.9 per 1 million person 7-day risk period 

54

Pfizer Moderna 

(Males) (Males)

Ages Dose 1 Dose 2 Dose 1 Dose 2
12-15 4.2 39.9 - -
16-17 5.7 69.1 - -
18-24 2.3 36.8 6.1 38.5
25-29 1.3 10.8 3.4 17.2
30-39 0.5 5.2 2.3 6.7
40-49 0.3 2.0 0.2 2.9
50-64 0.2 0.3 0.5 0.6
65+ 0.2 0.1 0.1 0.3

 169,740,953 doses of 
mRNA vaccine 
administered to males 
(dose 1 and dose 2) *

 Reporting rates exceed 
background incidence**

• After dose 1 of Pfizer 
(12–24 yrs) and 
Moderna (18–39 yrs)

• After dose 2 of Pfizer 
(12–39 yrs) and 
Moderna (18–49 yrs)



Reporting rates (per 1 million doses administered) of myocarditis among 
females after mRNA COVID-19 vaccines, 7-day risk period (N=138)*

* As of Oct 6, 2021; 138 of 935 reports after doses 1 and 2 of mRNA vaccines occurred during Days 0–6 after vaccination among females; reports verified to meet case definition 
by provider interview or medical record review 
** An estimated 1–10 cases of myocarditis per 100,000 person years occurs among people in the United States, regardless of vaccination status; adjusted for the 7-day risk 
period, this estimated background is 0.2 to 1.9 per 1 million person 7-day risk period 
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Pfizer Moderna

(Females) (Females)

Ages Dose 1 Dose 2 Dose 1 Dose 2
12-15 0.4 3.9 - -
16-17 0.0 7.9 - -
18-24 0.2 2.5 0.6 5.3
25-29 0.2 1.2 0.4 5.7
30-39 0.6 0.7 0.5 0.4
40-49 0.1 1.1 0.2 1.4
50-64 0.3 0.5 0.5 0.4
65+ 0.1 0.3 0.0 0.3

 193,215,313 doses of 
mRNA vaccine 
administered to females 
(dose 1 and dose 2)*

 Reporting rates exceed 
background incidence**

• After dose 2 of Pfizer 
(12–24 yrs) and dose 2 
Moderna (18–29 yrs)



Care and outcomes of preliminary myopericarditis cases reported to 
VAERS after COVID-19 vaccination in persons <29 years old (N=1,640) 
(data thru Oct 6, 2021)

1,640 total preliminary reports
 877 met CDC case definition* 

of myocarditis or 
myopericarditis
 637 under review

Of 877 meeting case definition:
 829 were hospitalized 

• 789 discharged

‒ 607 (77%) known to have 
recovered from symptoms 
at time of report

• 19 still hospitalized (5 in ICU)

• 21 with unknown disposition

 34 were not hospitalized (seen in 
emergency dept., urgent care, 
outpatient clinic, not specified)
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* Gargano JW, Wallace M, Hadler SC, et al. Use of mRNA COVID-19 
Vaccine After Reports of Myocarditis Among Vaccine Recipients: Update 
from the Advisory Committee on Immunization Practices — United 
States, June 2021. MMWR Morb Mortal Wkly Rep 2021;70:977–982.

https://www.cdc.gov/mmwr/volumes/70/wr/pdfs/mm7027e2-H.pdf

https://www.cdc.gov/mmwr/volumes/70/wr/pdfs/mm7027e2-H.pdf


Cases with concern 
for myocarditis

N=9

Information 
available

N=8

Evaluation ongoing
N=2

Evaluation 
complete

N=6

Not myocarditis
N=3

Myocarditis
N=3

Potential infectious 
cause identified

N=3

No other cause 
identified

N=0

Adequate 
information not 

available
N=1

Reports of deaths in persons aged <30 years with possible 
concern for myocarditis in VAERS (among ~86 million doses)
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VSD
Vaccine
Safety
Datalink

 9 participating integrated healthcare organizations

 Data on over 12 million persons per year
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/08-COVID-Klein-508.pdf


CDC enhanced surveillance for myocarditis outcomes after 
mRNA COVID-19 vaccination in VAERS case reports* 
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 Purpose: Assess functional status and clinical outcomes among 
individuals reported to have developed myocarditis after mRNA 
COVID-19 vaccination

 Methods: A two-component survey conducted at least 90 days after 
the onset of myocarditis symptoms

• Patient survey: Ascertains functional status, clinical symptoms, quality of 
life, and need for medication or other medical treatment 

• Healthcare provider (e.g., cardiologist): Gather data on cardiac health and 
functional status

 Timeline: data collection August 2021–December 2021 (anticipated)
* https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myo-outcomes.html

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myo-outcomes.html
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https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myo-outcomes.html

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-08-30/03-COVID-Su-508.pdf

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/myo-outcomes.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-08-30/03-COVID-Su-508.pdf


Guillain-Barré syndrome (GBS) after Janssen 
COVID-19 vaccination
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https://www.fda.gov/media/153132/download

https://www.fda.gov/media/153132/download
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https://www.fda.gov/media/153132/download

https://www.fda.gov/media/153132/download
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https://www.medrxiv.org/content
/10.1101/2021.12.03.21266419v1

https://www.medrxiv.org/content/10.1101/2021.12.03.21266419v1
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https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html


Pregnancy outcomes
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf


74Kharbanda et al. Spontaneous Abortion Following COVID-19 Vaccination During Pregnancy. JAMA. 20216;326(16):1629-1631.
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Thank you!
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