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Topics

 COVID-19 vaccine safety profiles by age groups

• Adults (18+ years); older children and adolescents (12–17 years); children 

(5–11 years); young children and infants (6 months – 5 years)

 Selected topics

• Anaphylaxis

• Myocarditis (including 90-day follow up data)

• Thrombosis with thrombocytopenia syndrome (TTS)

• Pregnancy (including preterm birth and spontaneous abortion) 



COVID-19 vaccine safety profiles by age groups



Safety of primary series mRNA COVID-19 
vaccination among adults (ages ≥18 years)

 Adverse events after mRNA COVID-19 vaccination similar by Vaccine Adverse Event Reporting System 
(VAERS) and V-safe health checker; similar regardless of vaccine

 Consistent with observed adverse events during pre-authorization trials

Presenter Notes
Presentation Notes
During the analytic period, about 298.8 million doses of primary series mRNA COVID-19 vaccine were administered.



Safety of booster dose monovalent 
mRNA COVID-19 vaccination 

among adults (ages ≥18 years)

 Adverse reactions and health 
impacts no more frequent after 
booster dose than after dose 2

• Typically transient (resolving within 

3–4 days after vaccination)

 Rarely required medical care (≤3%); 
mostly outpatient

Presenter Notes
Presentation Notes
During the analytic period, about 82.6 million people received monovalent mRNA COVID-19 booster dose vaccination.



Safety of primary series BNT162b2 COVID-19 vaccination 
among ages 12–17 years

 Most reports to VAERS (91%) were non-serious; consistent with pre-authorization observations

 Most serious reports consistent with myocarditis or potential multisystem inflammatory syndrome

• Benefit of vaccination outweighs risk, considering risk of negative cardiac outcomes after COVID-19 

(Advisory Committee on Immunization Practices meetings 23 Jun 2021; 19 Oct 2022)

Presenter Notes
Presentation Notes
Per U.S. federal law, reports classified as serious include reports of hospitalization, prolongation of existing hospitalization, life-threatening illness, permanent disability, congenital deformity or birth defect, or death.

During the analytic period, about 8.9 million people ages 12-17 years received primary series BNT162b2 vaccination.



Safety of homologous monovalent booster BNT162b2 
COVID-19 vaccination among ages 12–17 years

 Local and systemic 
reactions common

 Very few vaccinated 
people (≤3%) sought 
medical care (almost all 
outpatient)

* Many participants received dose 2 during remote learning or summer break

*

Presenter Notes
Presentation Notes
During analytic period, >2.8 million people ages 12-17 years vaccinated with BNT162b2 booster dose



Safety of bivalent booster mRNA COVID-19 
vaccination among ages ≥12 years

 Non-serious reports comparable to after monovalent booster mRNA COVID-19 vaccine

 Serious reports comparable to after monovalent booster mRNA COVID-19 vaccine

• Most frequent reports of death (n=36), stroke (or transient ischemic attack) or pulmonary embolus 

(n=27), COVID-19 (n=20), arrhythmia (n=13), unspecified chest pain (n=12)

Presenter Notes
Presentation Notes
During analytic period, 14.4 million people received bivalent booster dose mRNA COVID-19 vaccine

Documented cause of death available for 4 reports: cardiac arrest, dementia, metastatic prostate cancer, myocardial infarction



Safety of primary series mRNA COVID-19 vaccination 
among ages 5–11 years 

 Systemic and local adverse reactions slightly more frequent after dose 2; mostly mild-moderate intensity
 Most adverse events (97%) were non-serious; consistent with pre-authorization observations

• Most frequent were vaccination errors (38%)

Presenter Notes
Presentation Notes
Vaccination errors often of administering vaccine for an older age group (ages 12-17 years; adult) and dilutional error of a multi-dose vial (eg, not enough diluent)



Safety of primary series mRNA COVID-19 vaccination 
among ages 5–11 years (cont’d)

 21 reports of MIS-C met 
case definition; 19 had 
evidence of past SARS-
CoV-2 infection

 15 reports of seizure met 
case definition; 10 were 
new-onset seizure

 17 reports of myocarditis 
met case definition; 15 
patients hospitalized; all 
had recovered or were 
recovering 

Presenter Notes
Presentation Notes
>16 million doses administered during the analytic period.

126 total preliminary reports of seizure; 21 were classified as serious (less than background: 4-10% of children 16 years and younger experience 1+ seizure (Friendman et al (2006))

45 total preliminary reports of myocarditis; 23 verified by provider interview or medical record review to meet the CDC case definition of myocarditis; 19 were classified as serious.
Reporting rate was highest among males after dose 2 (2.2 per 1 million doses administered)



Safety of homologous booster dose BNT162b2 
COVID-19 vaccination among ages 5–11 years

 Overall reporting of local 
(69%) and systemic (46%) 
adverse reactions less 
frequent than after older 
age groups (e.g., 12–17 
years); mostly mild or 
moderate intensity

 Most frequent non-
serious adverse events 
were of administration 
errors

 No reported myocarditis 
or death

Presenter Notes
Presentation Notes
Total doses administered during analytic period = 657,302



Safety of primary series mRNA COVID-19 vaccination 
among ages 6 months – 5 years (cont’d)

 Most nonserious reports 
were consistent with 
preauthorization clinical 
trials

 Most often vaccination 
errors

 Most frequent adverse 
event among serious 
reports was seizure (7)*

 No reports of death or 
myocarditis

* Estimated reporting rate <1 per 1 million doses administered

Presenter Notes
Presentation Notes
Total doses administered during analytic period >16 million

The 7 reports of seizure (4 after Pfizer-BioNTech, 3 after Moderna) were among non-febrile patients; within background prevalence



Selected topics



Anaphylaxis after mRNA 
COVID-19 vaccines

 Consistent with past descriptions of 
anaphylaxis after other vaccines
• Mostly among female patients

• Most symptom onset within 30 minutes 
of vaccination

 Reporting rate comparable to after other 
vaccines (McNeil et al (J Allergy Clin 
Immunol (2016))



Thrombosis with Thrombocytopenia Syndrome (TTS)

 Associated with Ad26.COV2.S (Janssen) 
vaccine

• Highest rates among women ages 30s–50s 
years (10 per million doses administered)

• Onset ~1–2 weeks after vaccination
• Thrombocytopenia (<150,000/µL3)
• Large vessel thrombi (e.g., cerebral venous 

sinuses, splanchnic vessels)
• High concentration of anti-platelet factor 4 

antibodies (often OD450 ≥2 or 3)
• Case fatality ~15%

 mRNA COVID-19 vaccination recommended 
over Ad26.COV2.S (December 2021)

Silvis SM et al, Nature Reviews Neurology 13, 555-565(2017)



Myocarditis

 Associated with mRNA COVID-19 vaccines
• Usually within a week after vaccination, most often after dose 2
• Highest rate among males ages 12–29 years
• Typically mild, with most patients recovered or recovering 90 days after symptom onset

Advisory Committee on Immunization Practices (1 Sep 2022)

Presenter Notes
Presentation Notes
Significance of late gadolinium uptake (especially absent wall movement abnormalities or edema) remains unclear



Safety of mRNA COVID-19 vaccines during pregnancy

 No increase in odds of preterm birth or spontaneous abortion
 Adverse events consistent with among non-pregnant people (Moro et al, Obstet & Gynecol (2022))



Summary



Summary
 Adverse events reported after primary series COVID-19 

vaccination generally consistent with observations of 

preauthorization clinical trials

 Adverse events after booster dose COVID-19 vaccination 

consistent with primary series vaccination

• Adverse events after bivalent booster mRNA vaccination consistent with 

observations after monovalent booster

 Vaccination errors commonly reported among children ages 6 

months – 11 years



Summary (cont’d)

 Anaphylaxis after mRNA COVID-19 vaccines comparable to other vaccines

 TTS observed after Ad26.COV2.S vaccine

• mRNA COVID-19 vaccines preferentially recommended

 Myocarditis most frequent among males ages 12–29 years after dose 2; 

usually mild and most recover by 90 days after symptom onset

 No increased odds of preterm birth or spontaneous abortion observed 

among vaccinated pregnant women



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.

Questions?



Extra slides



Signs and symptoms among serious reports to VAERS after primary 
series COVID-19 vaccination among adults (ages 18+ years)



Safety of primary series COVID-19 vaccination 
among adults (ages ≥18 years)

 >81% of reported 
deaths among 
people ages ≥60 
years

 Causes of death 
consistent with all-
cause morality for 
the corresponding 
age group



Safety of primary 
series COVID-19 

vaccination among 
adults (ages ≥18 
years) (cont’d)

 Adverse reactions transient (often resolve within first 3–4 days after vaccination)
 Slightly more frequent reporting of adverse events 

• After dose 2 
• After mRNA-1273



Safety of heterologous booster dose COVID-19 vaccination 
among adults (ages ≥18 years)

 Adverse reactions and/or health impacts generally less frequent after homologous mRNA COVID-
19 booster vaccine than dose 2



Safety of primary series BNT162b2 COVID-19 
vaccination among ages 12–17 years (cont’d)

 Adverse reactions and health impacts generally more frequent after dose 2
• Slightly more frequent among ages 16–17 years



Safety of homologous booster BNT162b2 COVID-19 
vaccination among ages 12–17 years (cont’d)

 Most reports to VAERS (92%) non-serious; consistent with after primary series
 Most serious reports of myocarditis 

• 32 met case definition; all 27 hospitalized patients recovered or were recovering

Presenter Notes
Presentation Notes
Estimated reporting rate of myopericarditis after homologous booster dose among adolescent males 11.4 per 1 million doses administered




Safety of primary series mRNA COVID-19 vaccination 
among ages 5–11 years

 Adverse reactions or health impacts generally transient, resolving in a week or earlier



Safety of primary series mRNA COVID-19 vaccination 
among ages 5–11 years

 Adverse reactions slightly more frequent after dose 2

• Mostly mild to moderate in intensity

• Frequency lower than among older age groups (e.g., ages 12–17 years)



Safety of primary series mRNA COVID-19 vaccination 
among ages 6 months – 5 years

 Systemic reactions more frequent among ages 6 months – 2 years

• Consistent with preauthorization clinical trials

• Common after childhood vaccination in general

Presenter Notes
Presentation Notes
Total doses administered during analytic period ~ 1 million doses administered

Overall proportion of patients reporting systemic reactions (56-58%) less than ages 12-17 years (~80%)



Adverse events not specific to pregnancy after 
COVID-19 vaccination
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