
467 records identified through 
database searching

321 records after duplicates removed

301 records excluded after title 
and abstract review

6 records identified through 
other sources

26 records screened for full-text review

9 articles excluded due to 
insufficient data
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Supplementary Figure 1. Flowchart diagram of the study selection for systematic review on mRNA 
COVID-19 vaccine-associated myocarditis and pericarditis 
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Supplementary Figure 2. Reported rates of myocarditis (per million persons) after the first and second doses of BNT162b2 
(BNT) and mRNA-1273 (Moderna) vaccine according to sex and age group (> 40 years old)

               
            

      
              

            
             

         
c) Studies from Ontario Canada, Australia, Taiwan, and Japan reported absolute risks of myocarditis (including 
myopericarditis but excluding pericarditis alone) in vaccinees over 40 years old without restriction on time after the first 
and second doses of BNT162b2 (BNT) and mRNA-1273 (Moderna) vaccine. Each risk stratum was marked with a 
corresponding color.
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Supplementary Material 1. Brighton Collaboration myocarditis case definition and levels of diagnostic 
certainty8







Supplementary Material 2. Brighton Collaboration pericarditis case definition and levels of diagnostic 
certainty8







Supplementary Material 3. CDC case definitions for myocarditis and pericarditis9



REFERENCES

1. Su WJ, Liu YL, Chang CH, et al. Risk of myocarditis and pericarditis following Coronavirus Disease 2019 messenger 

RNA vaccination - A nationwide study. medRxiv 2022.10.11.22280860; doi: 10.1016/j.jmii.2023.01.016 

2. Oster ME, Shay DK, Su JR, et al. Myocarditis Cases Reported After mRNA-Based COVID-19 Vaccination in the US From 

December 2020 to August 2021. JAMA. 2022 Jan 25;327(4):331-340. doi: 10.1001/jama.2021.24110.

3. The 82nd Adverse Reaction Study Council of the Subcommittee on Immunization and Vaccine of the Ministry of 

Health and Welfare of Japan , the 8th Safety Measures Study Committee of the Subcommittee on Pharmaceutical 

Safety Measures of the Pharmaceutical Affairs and Food Sanitation Council in 2022. Accessed Dec 5, 2022. 

https://www.mhlw.go.jp/stf/shingi2/0000208910_00046.html

4. Karlstad O, Hovi P, Husby A, et al. SARS-CoV-2 Vaccination and Myocarditis in a Nordic Cohort Study of 23 Million 

Residents. JAMA Cardiol. 2022 Jun 1;7(6):600-612. doi: 10.1001/jamacardio.2022.0583.

5. Mevorach D, Anis E, Cedar N, et al. Myocarditis after BNT162b2 mRNA Vaccine against Covid-19 in Israel. N Engl J 

Med. 2021 Dec 2;385(23):2140-2149. doi: 10.1056/NEJMoa2109730.

6. Buchan SA, Chi Yon Seo CY, Johnson C, et al. Epidemiology of Myocarditis and Pericarditis Following mRNA 

Vaccination by Vaccine Product, Schedule, and Interdose Interval Among Adolescents and Adults in Ontario, Canada. 

JAMA Netw Open. 2022 Jun 1;5(6):e2218505. doi: 10.1001/jamanetworkopen.2022.18505.

7. COVID-19 vaccine weekly safety report - 17-11-2022. Accessed Dec 5, 2022. https://www.tga.gov.au/news/covid-19-

vaccine-safety-reports/covid-19-vaccine-safety-report-17-11-2022

8. Tejtela SKS*, Munozb FM , Al-Ammouric L , et al. Myocarditis and pericarditis: case definition and guidelines for data 

collection, analysis, and presentation of immunization safety data. Accessed Dec 5, 2022. 

https://brightoncollaboration.us/myocarditis-case-definition-update/ 

9. Goddard K, Lewis N, Fireman B, et al. Risk of myocarditis and pericarditis following BNT162b2 and mRNA-1273 

COVID-19 vaccination. Vaccine. 2022 Aug 19;40(35):5153-5159. doi: 10.1016/j.vaccine.2022.07.007.

https://www.tga.gov.au/news/covid-19-vaccine-safety-reports/covid-19-vaccine-safety-report-17-11-2022

