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We previously assessed safety of monovalent messenger RNA (mRNA) coronavirus disease 

2019 (COVID-19) vaccines using weekly surveillance monitoring known as rapid cycle 

analysis (RCA) among individuals aged 5 years and older, identifying an increased risk 

for myocarditis and pericarditis in younger males, particularly following dose 2 of the 

primary series.1–3 Information regarding COVID-19 vaccine safety among children under 

age 5 is limited.4 Here we report RCA safety surveillance of mRNA COVID-19 vaccines 

administered in this youngest age group within the Vaccine Safety Datalink (VSD).

METHODS

VSD is a collaboration between the Centers for Disease Control and Prevention and 

8 data-contributing health systems (Kaiser Permanente: Colorado, Northern California, 

Northwest, Southern California, and Washington; Marshfield Clinic; Health Partners; and 

Denver Health), with approximately 550 000 children under age 5 years.5 VSD sites 

maintain comprehensive electronic medical records for their members, including COVID-19 

vaccination data from retail pharmacies and state immunization registries.6

For our active, population-based RCA safety surveillance we performed sequential analyses 

on data that was updated weekly for 23 prespecified safety outcomes (n 5 19, including 

myocarditis and pericarditis and seizures) and descriptive monitoring (n 5 4, including 

anaphylaxis) (Supplemental Table 3).

We compared outcomes after any mRNA vaccine dose among primary series vaccinees in 

a risk interval (1–21 days postvaccination) with outcomes among primary series vaccinated 

comparators who were concurrently (on the same calendar day), in the comparison interval 

(22–42 days postvaccination), using methods previously described.1 For seizures, risk 
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intervals were prespecified as 0 to 7 and 0 to 21 days postvaccination. We estimated 

adjusted rate ratios (RRs) and corresponding 95% confidence intervals (CIs) using Poisson 

regression, adjusting for age, race, sex, site, and calendar day.1 Assuming 1 year of weekly 

monitoring with uneven vaccine uptake over time, we prespecified a signaling threshold 

of a 1-sided P value < .011. We reviewed medical records of all cases of myocarditis and 

pericarditis, anaphylaxis, and other selected outcomes (Supplemental Table 3).1

Surveillance was approved by institutional review boards at all participating sites with a 

waiver of informed consent.

RESULTS

From June 18, 2022 to March 18, 2023, 135 005 doses of Pfizer-BioNTech COVID-19 

vaccine were given to children aged 6 months to 4 years, and 112 006 doses of Moderna 

COVID-19 vaccine were given to children aged 6 months to 5 years in the VSD population 

(Table 1). For most outcomes, including myocarditis and pericarditis, no events occurred in 

the risk interval (Table 2). RRs were not elevated for any prespecified outcomes following 

any dose of Pfizer-BioNTech and Moderna vaccine, and none of the outcomes met the 

signaling threshold of P < .011. For example, the RR for convulsions and seizures in 0 to 

7 days postvaccination was 0.64 (95% CI: 0.25–1.51, P 5 .89) after Pfizer-BioNTech and 

0.85 (95% CI: 0.27–2.32, P 5 .70) after Moderna. One case of hemorrhagic stroke and 1 case 

of pulmonary embolism were identified after vaccination; however, chart review found each 

outcome was unrelated to vaccination (both children had congenital abnormalities).

In descriptive analyses, 1 case of anaphylaxis was found unrelated to vaccination (food 

allergy). One case of multisystem inflammatory syndrome in children (MIS-C) was 

identified postvaccination, but chart review found the child developed COVID-19 infection 

after vaccination and before MIS-C diagnosis.

DISCUSSION

In this interim analysis of children aged 5 years and younger, safety surveillance of more 

than 245 000 COVID-19 mRNA vaccine doses over 9 months did not detect a safety signal 

for any outcome during the 21 days after vaccination. Importantly, no cases of myocarditis 

or pericarditis occurred after vaccination. This safety profile is consistent with results from 

phase 3 clinical trials and other vaccine safety monitoring systems.4

Strengths of this study included a diverse population, weekly analyses, and robust capture 

of outcome and vaccination data. Limitations include reduced statistical power of early 

analyses, particularly for rare outcomes. Also, vaccine uptake in the evaluated age group was 

low; only 24.7% of the eligible VSD population received at least 1 vaccine dose (ranging 

from6.6% to 30.2% across VSD sites), although uptake was higher than that reported for 

this age group in other US populations (~5.9% to 8.8%).7 Additionally, RCA surveillance 

focused on prespecified medically-attended, serious safety outcomes and did not include all 

potential safety concerns. Furthermore, we may have underestimated or missed potential 

safety concerns if the biologically plausible risk interval for an outcome differed from our 

specified risk interval.
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These results can provide reassurance to clinicians, parents, and policymakers alike. 

Surveillance is ongoing.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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