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The following Medical Dictionary for Regulatory Activities Preferred Terms were used for 

identification of reports of myocarditis and pericarditis: 

Myocarditis: 

Autoimmune myocarditis 

Coxsackie myocarditis 

Cytomegalovirus myocarditis 

Enterovirus myocarditis 

Eosinophilic myocarditis 

Hypersensitivity myocarditis 

Immune-mediated myocarditis 

Myocarditis 

Myocarditis bacterial 

Myocarditis helminthic 

Myocarditis infectious 

Myocarditis meningococcal 

Myocarditis mycotic 

Myocarditis post infection 

Myocarditis septic 

Viral myocarditis 

Pericarditis: 

Atypical mycobacterium pericarditis 

Autoimmune pericarditis 

Bacterial pericarditis 

Coxsackie pericarditis 

Cytomegalovirus pericarditis 

Pericarditis 

Pericarditis adhesive 

Pericarditis constrictive 

Pericarditis helminthic 

Pericarditis infective 

Pericarditis mycoplasmal 

Pleuropericarditis 

Purulent Pericarditis 

Viral pericarditis 
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eMethods. Medical Dictionary for Regulatory Activities Preferred Terms, Definitions of Myocarditis and 
Pericarditis, Myocarditis medical review form



Acute Myocarditis 

Clinical myocarditis 

Probable Case 

1. Presence of > 1 new or worsening of the following clinical symptoms:
• chest pain/pressure/discomfort
• dyspnea/shortness of breath/pain with breathing
• palpitations
• syncope

OR, infants and children <12 years of age may instead present with > 2 
of: 

• irritability
• vomiting
• poor feeding
• tachypnea
• lethargy

AND 

2. > 1 new finding of:

• troponin level above upper limit of normal (any type of troponin)
• abnormal electrocardiogram (ECG or EKG) or rhythm monitoring

findings consistent with myocarditis*
• abnormal cardiac function or wall motion abnormalities on

echocardiogram
• cMRI findings consistent with myocarditis†

AND 

3. No other identifiable cause of the symptoms and findings

Confirmed Case 

1. Presence of > 1 new or worsening of the following clinical symptoms:
• chest pain/pressure/discomfort
• dyspnea/shortness of breath/pain with breathing
• palpitations
• syncope

OR, infants and children <12 years of age may instead present with > 2 
of: 

• irritability
• vomiting
• poor feeding
• tachypnea
• lethargy

AND 

2. > 1 new finding of
• Histopathologic confirmation of myocarditis§

• cMRI findings consistent with myocarditis† in the presence of
troponin level above upper limit of normal (any type of troponin)

AND 

3. No other identifiable cause of the symptoms and findings

*To meet the ECG or rhythm monitoring criterion, must include at least one of:

• ST-segment or T-wave abnormalities
• Paroxysmal or sustained atrial, supraventricular, or ventricular arrhythmias
• AV nodal conduction delays or intraventricular conduction defects

†Using either the original or the revised Lake Louise criteria (Ferreira et al. J Am Coll Cardiol. 2018;72:3158-76) 
§Using the Dallas criteria (Aretz et al. Am J Cardiovasc Pathol. 1987;1:3-14)

Notes: 

1. Autopsy cases may be classified as confirmed clinical myocarditis on the basis of meeting histopathologic criteria if no other identifiable cause

2. Cases with individuals who lack the listed symptoms but who meet other criteria may be classified as subclinical myocarditis (probable or confirmed)

© 2021 American Medical Association. All rights reserved.



Acute Pericarditis 

Presence of >2 new or worsening of the following clinical features:  

• acute chest pain*

• pericardial rub on exam,

• new ST-elevation or PR-depression on EKG, or

• new or worsening pericardial effusion on echocardiogram or MRI

*typically described as pain made worse by lying down, deep inspiration, or cough and relieved by sitting up or leaning forward, although other

types of chest pain may occur.

Notes: 

1. Autopsy cases may be classified as pericarditis on basis of meeting histopathologic criteria of the pericardium

Myopericarditis 

This term may be used for patients who meet criteria for both myocarditis and pericarditis. 
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The following form was used to collect information on suspected cases: 
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eFigure. Flow diagram of cases of myocarditis and pericarditis reported to Vaccine Adverse Event Reporting System 
(VAERS) after receiving mRNA-based COVID-19 vaccine, United States, December 14, 2020-August 31, 2021
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eTable 1. Characteristics of all myocarditis cases reported to Vaccine Adverse Event Reporting System (VAERS) after 
mRNA-based COVID-19 vaccination, United States, December 14, 2020–August 31, 2021

BNT162b2 mRNA-1273 Total 

Dose 1 Dose 2 
Dose 

Unknown 
Dose 1 Dose 2 

Dose 

Unknown 

Number of myocarditis reports to 

VAERS 
216 1,066 103 174 390 42 1,991 

Doses administered 114,246,837 95,532,396 — 78,158,611 66,163,001 — 354,100,845 

Median Age, years (interquartile 

range (IQR)) 

22 

(16–38) 

18 

(16–28) 

21 

(16–33) 

32 

(24–53) 

26 

(21–39) 

29 

(21–39) 

22 

(17–34) 

Median time to symptom onset, 

days (interquartile range (IQR)) 

3 

(1–8) 

2 

(1–3) 

3 

(1–5) 

4 

(2–9) 

3 

(1–3) 

3 

(1–5) 

2 

(1 –4) 

Known sex, n (%) N=215 N=1062 N=101 N=173 N=389 N=41 N=1981 

Male 147 (68) 879 (83) 83 (82) 120 (69) 295 (76) 32 (78) 1556 (79) 

Female 68 (32) 183 (17) 18 (18) 53 (31) 94 (24) 9 (22) 425 (21) 

Known race/ethnicitya n (%) N=191 N=887 N=65 N=133 N=313 N=27 N=1606 

American Indian or Alaska Native 2 (1) 5 (1) 0 (0) 2 (2) 1 (<1) 0 (0) 10 (1) 

Asian 13 (7) 68 (8) 5 (8) 5 (4) 10 (3) 1 (4) 102 (6) 

Black 13 (7) 40 (5) 7 (11) 10 (8) 16 (5) 4 (15) 90 (6) 

Hispanic 45 (25) 139 (16) 12 (18) 26 (20) 38 (12) 7 (26) 267 (17) 

Multiple 4 (2) 15 (2) 0 (0) 0 (0) 7 (2) 1 (4) 27 (2) 

Native Hawaiian or Other Pacific 

Islander 
1 (1) 5 (1) 1 (2) 1 (1) 0 (0) 0 (0) 8 (<1) 

Other 0 (0) 7 (1) 0 (0) 0 (0) 1 (<1) 0 (0) 8 (<1) 

White 103 (57) 608 (69) 40 (62) 89 (67) 240 (77) 14 (52) 1094 (68) 
a Race categories without ethnicity were either non-Hispanic or had no ethnicity reported. 
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eTable 2. Characteristics of all pericarditis cases reported to Vaccine Adverse Event Reporting System (VAERS) after 
mRNA-based COVID-19 vaccination, United States, December 14, 2020–August 31, 2021

BNT162b2 mRNA-1273 Total 

Dose 1 Dose 2 
Dose 

Unknown 
Dose 1 Dose 2 

Dose 

Unknown 

Number of pericarditis reports to 

VAERS 
111 240 68 82 134 49 684 

Doses administered 114,246,837 95,532,396 — 78,158,611 66,163,001 — 354,100,845 

Median Age, years (interquartile 

range (IQR)) 

45 

(30–60) 

45 

(28–60) 

41 

(25–56) 

52 

(38–67) 

54 

(38–66) 

56 

(40–64) 

48 

(31–62) 

Median time to symptom onset, 

days (interquartile range (IQR)) 

4 

(1–12) 

10 

(2–28) 

15 

(2–33) 

6 

(2–15) 

13 

(2–32) 

22 

(7–66) 

8 

(2 –26) 

Known sex, n (%) N=111 N=238 N=67 N=81 N=134 N=47 N=678 

Male 59 (53) 149 (62) 45 (67) 43 (53) 81 (60) 31 (66) 408 (60) 

Female 52 (47) 89 (37) 22 (33) 38 (47) 53 (40) 16 (34) 270 (40) 

Known race/ethnicitya n (%) N=98 N=210 N=57 N=60 N=110 N=42 N=577 

American Indian or Alaska Native 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2) 1 (0) 

Asian 6 (6) 11 (5) 4 (7) 2 (3) 2 (2) 1 (2) 26 (5) 

Black 3 (3) 18 (9) 3 (5) 4 (7) 7 (6) 0 (0) 35 (6) 

Hispanic 10 (10) 18 (9) 7 (12) 4 (7) 6 (5) 6 (14) 51 (9) 

Multiple 2 (2) 6 (3) 1 (2) 0 (0) 2 (2) 0 (0) 11 (2) 

Native Hawaiian or Other Pacific 

Islander 2 (2) 1 (<1) 
0 (0) 

0 (0) 0 (0) 
0 (0) 

3 (1) 

Other 3 (3) 2 (1) 2 (4) 0 (0) 2 (2) 1 (2) 10 (2) 

White 72 (73) 154 (73) 40 (70) 50 (83) 91 (83) 33 (79) 440 (76) 
a Race categories without ethnicity were either non-Hispanic or had no ethnicity reported. 
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eTable 3. Characteristics of myocarditis cases reported to Vaccine Adverse Event Reporting System after mRNA-based 
COVID-19 vaccination by case definition status 

Aged <30 years Aged >30 years 

Met case 

definition 

Did not meet 

case definition 

More 

information 

needed 

Met case 

definition 

Did not meet 

case definition 

More 

information 

needed 

Number of reports to VAERS 1,195 110 67 431 98 90 

Median time to symptom onset, days (IQRa) 2 (1–3) 3 (1–8) 2 (2–4) 3 (2–8) 4 (1–9) 3 (1–8) 

Known sex, n (%)b N=1,195 N=103 N=66 N=430 N=97 N=90 

Male 1050 (88) 72 (70) 55 (83) 284 (66) 45 (46) 50 (56) 

Female 145 (12) 31 (30) 11 (17) 146 (34) 52 (54) 40 (44) 

Known race/ethnicity, n (%)c N=969 N-287 N=38 N=361 N=81 N=70 

American Indian or Alaska Native 3 (0) 2 (2) 0 (0) 3 (1) 1 (1) 1 (1) 

Asian 70 (7) 12 (14) 3 (8) 14 (4) 2 (2) 1 (1) 

Black 45 (5) 9 (10) 4 (11) 23 (6) 5 (6) 4 (6) 

Hispanic 188 (19) 14 (16) 5 (13) 40 (11) 12 (15) 8 (11) 

Multiple 14 (1) 5 (6) 2 (5) 3 (1) 2 (2) 1 (1) 

Native Hawaiian or Other Pacific Islander 5 (1) 0 (0) 0 (0) 2 (1) 0 (0) 1 (1) 

Other 6 (1) 2 (2) 0 (0) 0 (0) 0 (0) 0 (0) 

White 638 (66) 43 (49) 24 (63) 276 (76) 59 (73) 54 (77) 

aInterquartile range 
bFor reports with sex of patient known
c For reports with race/ethnicity known; race categories without ethnicity were either non-Hispanic or had no ethnicity reported. 
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