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Supplementary Table 1. Characteristics, clinical manifestations, treatments, and prognosis of the patients 
 
 

 
 

Study ID 

 
 

Study 
Design 

 
 

Case Country 

 
 

Age 
 

 
 

Gender Type of 
vaccine 

 
 

Dose 

 
 

Comorbidities 

Time from 
vaccination to 

the onset of 
the symptoms 

(Hours) 

 
Final diagnosis 

and clinical 
presentation 

 
 

Treatment 

 
 

Improvement 

Abbate 
2021[1] 

Case 
series Case 1 

USA 

27 Male Pfizer-
BioNTech. Second 

NR 

36 

Myopericarditis 
presented with 
chest pain and 

dyspnea 

IVIG, IV steroids NO 

Case 2 34 Female Pfizer-
BioNTech. 

First 

NR 

216 

Myopericarditis 
presented with 
chest pain and 

cough and 
dyspnea 

IVIG, IV steroids Yes 

Abu Mouch 
2021[2] 

Case 
series 

Case 1 

Isreal 

24 Male Pfizer-
BioNTech. Second 

NR 
 72 

Myocarditis 
presented with 

chest pain 

NSAIDs, 
colchicine 

Yes 

Case 2 20 Male Pfizer-
BioNTech. Second 

NR 
24 

Myocarditis 
presented with 

chest pain 

NSAIDs, 
colchicine 

Yes 

Case 3 29 Male Pfizer-
BioNTech. Second 

NR 
48 

Myocarditis 
presented with 

chest pain 

NSAIDs, 
colchicine 

Yes 

Case 4 45 Male Pfizer-
BioNTech. 

First NR 
384 

Myocarditis 
presented with 

chest pain 

NSAIDs, 
colchicine 

Yes 

Case 5 16 Male Pfizer-
BioNTech. Second 

NR 

24 

Myocarditis 
presented with 

cough, fever, and 
chest pain 

NSAIDs, 
colchicine 

Yes 

Case 6 17 Male Pfizer-
BioNTech. Second 

NR 
72 

Myocarditis 
presented with 

chest pain 

NSAIDs, 
colchicine 

Yes 

Agdamg 
2022[3] 

Case 
report 

Case 1 USA 80 Female Pfizer-
BioNTech. 

First NR 168 Myocarditis 
presented with 

cough 

IV steroids, 
Dobutamine 

Yes 

 
 
 

Ahmad 
2022[4] 

 
 
 

Case 
series 

Case 1 

 
Iraq 

 

28 Male Pfizer-
BioNTech. Second NR 72 

Myocarditis 
presented with 
chest pain and 

fatigue. 

Colchicine, 
NSAIDs 

Yes 

Case 2 34 Male Pfizer-
BioNTech. Second NR 48 

Myocarditis 
presented with 

chest pain, fever, 
and SOB. 

NSAIDs Yes 

Case 3 19 Male Moderna. Second NR 48 

Myocarditis 
presented with 
chest pain and 

fatigue. 

NSAIDs Yes 

Case 4 16 Male Pfizer-
BioNTech. Second NR 96 

Myocarditis 
presented with 

chest pain, chills, 
and fatigue. 

NSAIDs Yes 

Case 5 22 Male Pfizer-
BioNTech. Second NR 24 

Myocarditis 
presented with 

chest pain, 
fatigue, fever, and 

headache. 

Colchicine, 
NSAIDs 

Yes 

Case 6 17 Male Pfizer-
BioNTech. Second NR 48 

Myocarditis 
presented with 

chest pain, fever, 
and fatigue. 

NSAIDs Yes 

Case 7 36 Male Moderna. Second NR 24 

Myocarditis 
presented with 

chest pain, SOB, 
and myalgia. 

Colchicine, 
NSAIDs 

Yes 

Alania-Torres 
2021[5] 

Case 
report 

1 Spain 28 Male Pfizer-
BioNTech. 

Second CVS 336 Myocarditis and 
myopathy 

presented with 
progressive 

muscle weakness 
involving the 
scapular and 

pelvic girdles, 
chest pain, 
fatigue, and 

dyspnea. 

Acetaminophen, 
metamizole, 
colchicine, 
intravenous 
opioids, and 

aspirin. 

Yes 

Albert 
2021[6] 

Case 
report 

1 USA 24 Male Moderna. Second NR 96 Myocarditis 
presenting with 
substernal chest 

pain. 

Non-steroidal 
anti-inflammatory 

drugs and beta 
blockers. 

Yes 

Alizadeh 
2022[7] 

Case 
report 

1 Germany 29 Male AstraZeneca. NR NR 72 Myocarditis 
presented with 

fever and 
retrosternal pain. 

Antiphlogistics, 
ace-inhibitors, 

and beta-
blockers. 

Yes 

Ambati 
2021[8] 

Case 
series Case 1 

USA 

16 Male Pfizer-
BioNTech. Second NR 48 

Myocarditis 
presented with 

cough and fever 

NSAIDs Yes 

Case 2 17 Male Pfizer-
BioNTech. Second Lung disease 72 

Myocarditis Ibuprofen, 
troponins, 
narcotics 

Yes 

Amir 2022[9] Case 
series Case 1 

Israel 
17 Male Pfizer-

BioNTech. Second 

NR 
17 

Myocarditis 
presented with 

chest pain 

Aspirin, 
colchicine, 

cardiloc 

Yes 



Case 2 16 Male Pfizer-
BioNTech. Second 

NR 16 Myocarditis NSAID Yes 

Case 3 16 Male Pfizer-
BioNTech. Second 

NR 16 Myocarditis NSAID Yes 

Case 4 16 Male Pfizer-
BioNTech. Second 

NR 
16 

Myocarditis 
presented with 

chest pain 

NSAID Yes 

Case 5 17 Male Pfizer-
BioNTech. Second 

NR 17 Myocarditis 
 

NSAID Yes 

Case 6 16 Male Pfizer-
BioNTech. First 

NR 16 
Myocarditis NR Yes 

Case 7 17 Male Pfizer-
BioNTech. Second 

NR 17 Myocarditis NSAID Yes 

Case 8 17 Male Pfizer-
BioNTech. Second 

NR 
17 

Myocarditis 
presented with 

chest pain 

NSAID Yes 

Case 9 17 Male Pfizer-
BioNTech. Second 

NR 
17 

Myocarditis 
presented with 

chest pain 

Colchicine, 
tritace 

Yes 

Case 
10 17 Male Pfizer-

BioNTech. Second 

NR 
17 

Myocarditis 
presented with 

chest pain 

aspirin Yes 

Case 
11 19 Male Pfizer-

BioNTech. Second 
NR 19 Myocarditis NR Yes 

Case 
12 14 Male Pfizer-

BioNTech. Second 

NR 
14 

Myocarditis 
presented with 

chest pain 

NSAID, 
colchicine, 

steroids 

Yes 

Case 
13 17 Male Pfizer-

BioNTech. Second 
NR 17 Myocarditis steroids, IVIG, 

NSAID 
Yes 

Case 
14 17 Male Pfizer-

BioNTech. Second 
NR 17 Myocarditis NSAID Yes 

Anthony 
2022[10] 

Case 
report 

1 USA 45 Male Moderna. Second NR 72 Myocarditis 
presented with 

acute-onset sharp 
mid-sternal chest 

pain, dyspnea, 
and diaphoresis. 

Carvedilol, 
colchicine, and 

angiotensin-
converting 

enzyme inhibitor. 

Yes 

Ashaar 
2021[11] 

Case 
report 

1 Ireland 66 Male Pfizer-
BioNTech. 

First CVD, DM 168 Pericarditis 
presented with 

sharp, positional 
chest pain (worse 

on lying flat), 
shortness of 

breath, cough, 
and hypotension. 

Non-steroidal 
anti-inflammatory 

drugs and 
paracetamol. 

Yes 

Azdaki 
2021[12] 

Case 
report 

1 Iran 70 Male AstraZeneca. First Hypertension, 
DM 

72 Myocarditis 
presented with 

syncopal attacks. 

Magnesium 
sulfate. 

Yes 

Azir 2021[13] Case 
report 

1 USA 17 Male Pfizer-
BioNTech. 

Second         NR 24 Focal myocarditis 
presented with 
substernal chest 

pain and 
exertional 
dyspnea. 

NR Yes 

Bartlett 
2021[14] 

Case 
report 

1 USA 46 Male Pfizer-
BioNTech. 

Second NR 24 Myopericarditis 
presented with 
pleuritic non-

exertional chest 
pain, fever, and 

tachycardia. 

Naproxen, 
aspirin, ketorolac, 

colchicine, 
metoprolol, and 

ibuprofen. 

Yes 

Bews 
2022[15] 

Case 
series 

Case 1 

Canada 
 
 
 
 
 
 
 
 

 

21 Female Pfizer-
BioNTech. Second 

NR  

72 

Myocarditis 
presented with 
sharp central 

chest pain, and 
radiation to the 

back. 

Ibuprofen. Yes 

Case 2 45 Male Pfizer-
BioNTech. Second 

NR  

96 

Myocarditis 
presented with 

shortness of 
breath with 
intermittent 

burning central 
chest pain. 

Colchicine, 
metoprolol, 

aspirin. 

Yes 

Case 3 31 Male Moderna. Second 

NR  

480 

Myocarditis 
presented with 
central chest 

heaviness, and 
radiation to 

bilateral 
shoulders. 

Ibuprofen and 
colchicine. 

Yes 

Case 4 21 Male Moderna. Second 

NR 

72 

Myocarditis 
presented with 
central chest 

pressure, worse 
with activity. 

Ibuprofen and 
colchicine. 

Yes 

Case 5 31 Male Moderna. Second 

NR 

96 

Myocarditis 
presented with 
central chest 
heaviness, 
radiation to 

bilateral arms, 
associated 

palpitations, 
emesis, and mild 

shortness of 
breath. 

Ibuprofen and 
colchicine. 

Yes 



Case 6 30 Male Moderna. Second 

NR 

72 

Myocarditis 
presented with 

aching chest pain, 
radiation to the 

back and 
shoulders, 
associated 

diaphoresis, 
weakness, nausea 

and diarrhea. 

Colchicine. Yes 

 Case 
7 22 Male Moderna. Second 

NR 

72 

Myocarditis 
presented with 

fever, chills and 
diffuse myalgias 

since vaccination, 
and burning, 

central chest pain 
peaking on the 

day of 
presentation. 

None. Yes 

 Case 
8 23 Male Moderna. Second 

NR 

48 

Myocarditis 
presented with 
sharp, pleuritic 

chest pain, 
associated 

rhinitis, 
pharyngitis, 

headache, nausea, 
and body aches. 

Ibuprofen and 
colchicine. 

Yes 

 Case 
9 18 Male Moderna. Second 

NR 

48 

Myocarditis 
presented with 
central chest 

tightness, 
radiation to the 
back, and worse 
with inspiration. 

Ibuprofen and 
colchicine. 

Yes 

 Case 
10 18 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain, worse 
when supine. 

Ibuprofen. Yes 

Boivin 
2021[16] 

Case 
report 

1 USA 96 Female Moderna. First Hypertension 1 Anterior 
myocardial 
infarction 

presented with 
chest discomfort. 

Heparin drip and 
the patient 

declined cardiac 
catheterization. 

NO 

Brage 
2022[17] 

Case 
report 

1 Spain 62 Female Moderna. Third NR 24 Myocarditis 
presented with 
fever, asthenia, 

hypotension, and 
tachycardia. 
(Fulminant 

myocarditis with 
severe left 
ventricular 

dysfunction in 
cardiogenic 

shock) 

Vasoactive and 
inotropic support 
with dobutamine 
and noradrenaline 
at high doses and 

non-invasive 
mechanical 

ventilation was 
started with 

BiPAP. 
Glucocorticoids 

and 
immunoglobulins 

also were 
administrated. 

Yes 

Calderón-
Colmenero 
2021[18] 

Case 
report 

1 Mexico 39 Male Pfizer-
BioNTech. 

Second Immune 
disease, lung 

disease 

6 Myocarditis Anti-
inflammatory 

drugs 

Yes 

Cereda 
2021[19] 

Case 
report 

1 Italy 21 Male Pfizer-
BioNTech. 

Second NR 30 Myocarditis 
presented with 
chest pain and 

cough 

Bisoprolol, 
Ramipril 

Yes 

Chachar 
2021[20] 

Case 
report 

1 Bahrain 24 Male Pfizer-
BioNTech. 

First NR 120 Myocarditis 
presented with 
chest pain and 

cough and fever. 

Perindopril and 
bisoprolol. 

Yes 

Chamling 
2021[21] 

Case 
series 

Case 1 

Germany 

68 Female AstraZeneca. First CVD 24 

Infarct-like 
myocarditis 

presented with 
chest pain 

radiating to the 
left shoulder. 

Nitroglycerin. Yes 

Case 2 25 Male Pfizer-
BioNTech. First NR 240 

Infarct-like 
myocarditis 

presented with 
chest discomfort. 

Aspirin, 
anticoagulant 

Yes 

Case 3 
 

20 
 

Male 
 

Pfizer-
BioNTech. 

 

Second 
 

NR 
 

72 
 

Infarct-like 
myocarditis 

presented with 
very severe chest 

pain. 

NR Yes 

Chatterjee 
2021[22] 

Case 
report 

1 India 63 Male AstraZeneca. First NR 48 Myocardial 
infarction 

presented with 
chest pain, 
uneasiness, 

dizziness, and 
excessive 
sweating. 

center Yes 

Chelala 
2021[23] 

Case 
series 

Case 1 USA 16 Male Pfizer-
BioNTech. 

Second NR 96 Myocarditis NR Yes 



Case 2 
17 Male Pfizer-

BioNTech. 
Secon

d 

NR 

96 

Myocarditis 
presented with 

chest pain 

Aspirin  Yes 

Case 3 
17 Male 

Pfizer-
BioNTech. 

Secon
d 

NR 

72 

Myocarditis NSAID Yes 

Case 4  
19 Male 

Moderna. 
Secon

d 

NR 

72 

Myocarditis 
presented with 

chest pain 

Colchicine, 
metoprolol 

Yes 

Case 5 
17 Male 

Pfizer-
BioNTech. 

Secon
d 

NR 
96 

Myocarditis Metoprolol Yes 

Chellapandian 
2022[24] 

Case 
report 

1 Qatar 22 Male Moderna. Second NR 48 Myocarditis 
presented with 
chest pain and 

generalized body 
pain. 

Colchicine and 
ibuprofen. 

Yes 

Choi 
2021[25] 

Case 
report 

1 Korea 22 Male Pfizer-
BioNTech. 

First NR 120 Myocarditis 
presented with 

cough and fever 

NR NO 

Chow 
2022[26] 

Case 
report 

1 Canada 45 Female Moderna. First. NR 168 Myocarditis 
presented with 
palpitations, 

fatigue, exertional 
dyspnea, and 

syncope. 

Prednisone, 
amiodarone, 

ramipril, 
metoprolol, 

aspirin, 
ticagrelor, and 
fondaparinux. 

Yes 

Crane 
2021[27] 

Case 
report 

1 Australia 72 Male AstraZeneca. First. CVS, immune 
disease, 

hypertension, 
DM 

96 Myocarditis 
presented with 

retrosternal chest 
pain with 
associated 
dyspnea, 

tachypnea, and 
tachycardia. 

NR Yes 

D'Angelo 
2021[28] 

Case 
report 

1 Italy 30 Male Pfizer-
BioNTech. 

Second NR 72 Myocarditis 
Presented with 

cough and chest 
pain 

Bisoprolol, 
acetylsalicylic 

acid, 
prednisolone 

Yes 

Das 2021[29] Case 
series Case 1 

USA 
15 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 2 15 Female Pfizer-
BioNTech. Second 

NR 
48 

Myocarditis Ibuprofen Yes 

Case 3 15 Male Pfizer-
BioNTech. Second 

NR 

3 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 4 17 Male Pfizer-
BioNTech. First 

NR 

480 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 5 17 Male Pfizer-
BioNTech. Second 

NR 
24 

Myocarditis Ibuprofen, IVIG Yes 

Case 6 17 Male Pfizer-
BioNTech. Second 

NR 

96 

Myocarditis 
Presented with 

cough and 
dyspnea 

Ibuprofen Yes 

Case 7 16 Male Pfizer-
BioNTech. Second 

NR 
96 

Myocarditis Ibuprofen Yes 

Case 8 15 Male Pfizer-
BioNTech. First 

NR 
72 

Myocarditis NR Yes 

Case 9 16 Male Pfizer-
BioNTech. Second 

NR 

24 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 
10 12 Male Pfizer-

BioNTech. Second 

NR 

96 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 
11 15 Male Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Ibuprofen Yes 

Case 
12 15 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis 
presented with 
chest pain and 

fever 

Ibuprofen Yes 

Case 
13 17 Male Pfizer-

BioNTech. Second 

NR 

24 

Myocarditis 
presented with 
dyspnea and 

cough 

Ibuprofen Yes 

Case 
14 17 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 
15 14 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 
16 14 Male Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Ibuprofen Yes 

Case 
17 12 Male Pfizer-

BioNTech. Second 
NR 

72 
Myocarditis Ibuprofen Yes 

Case 
18 17 Male Pfizer-

BioNTech. Second 

NR 

96 

Myocarditis 
presented with 

chest pain 

Ibuprofen Yes 

Case 
19 16 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis Naproxen, 
enalapril, 

spironolactone 

Yes 

Case 
20 16 Female Pfizer-

BioNTech. First 
NR 

120 
Myocarditis Lasix, ibuprofen Yes 

Case 
21 13 Female Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Ibuprofen Yes 



presented with 
chest pain 

Case 
22 16 Male Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Enalapril, 

spironolactone 
Yes 

Case 
23 15 Male Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Ibuprofen Yes 

Case 
24 15 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ketorolac, IVIG, 
methylprednisolo

ne, low-dose 
aspirin 

Yes 

Case 
25 16 Male Pfizer-

BioNTech. Second 
NR 

48 
Myocarditis Ibuprofen Yes 

Deb 2021[30] Case 
report 

1 USA 67 Male Moderna. Second CVS, lung 
disease, 

hypertension, 
DM 

6 Myocarditis 
Presented with 

dyspnea 

Diuretics, 
oxygen, 

furosemide, 
bronchodilators, 

hydralazine, 
ceftriaxone, 

azithromycin 

Yes 

Dickey 
2021[31] 

Case 
series 

Case 1 USA 37 Male Pfizer-
BioNTech. Second 

NR 
96 

Myocarditis NR Yes 

Case 2 18 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
Presented with 

dyspnea 

NR Yes 

Case 3 23 Male Moderna. Second NR 96 Myocarditis NR Yes 

Case 4 23 Male Pfizer-
BioNTech. Second 

NR 
48 

Myocarditis NR Yes 

Case 5 18 Male Pfizer-
BioNTech. Second 

NR 

96 

Myocarditis 
presented with 

chest pain 

NR Yes 

Case 6 18 Male Pfizer-
BioNTech. Second 

NR 
72 

Myocarditis NR Yes 

Dionne 
2021[32] 

Case 
series Case 1 

USA 

15 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain and a 
cough 

NR Yes 

Case 2 15 Male Pfizer-
BioNTech. First 

NR 
96 

Myocarditis NR Yes 

Case 3 15 Male Pfizer-
BioNTech. Second 

NR 
24 

Myocarditis NR Yes 

Case 4 15 Female Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

NR Yes 

Case 5 15 Male Pfizer-
BioNTech. Second 

NR 
72 

Myocarditis IVIG, steroids Yes 

Case 6 15 Male Pfizer-
BioNTech. Second 

NR 
48 

Myocarditis NR Yes 

Case 7 15 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain 

NR Yes 

Case 8 15 Male Pfizer-
BioNTech. Second 

NR 
48 

Myocarditis IVIG, steroids Yes 

Case 9 15 Male Pfizer-
BioNTech. Second 

NR 
24 

Myocarditis IVIG, steroids Yes 

Case 
10 15 Male Pfizer-

BioNTech. Second 
NR 

72 
Myocarditis IVIG, steroids Yes 

Case 
11 15 Male Pfizer-

BioNTech. Second 

NR 

96 

Myocarditis 
presented with 

chest pain 

IVIG, steroids Yes 

Case 
12 15 Male Pfizer-

BioNTech. Second 
NR 

144 
Myocarditis NR Yes 

Case 
13 15 Male Pfizer-

BioNTech. Second 

NR 

96 

Myocarditis 
Presented with 

cough and fever 

NR Yes 

Case 
14 15 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

IVIG, steroids Yes 

Case 
15 15 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis 
Presented with 
chest pain and 

cough 

IVIG, steroids Yes 

Dlewati 
2022[33] 

Case 
report 

1 USA 48 Male Moderna. Second NR 72 Myocarditis 
Presented with 
dyspnea and 

cough 

Metoprolol 
succinate, 

atorvastatin 

Yes 

Ehrlich 
2021[34] 

Case 
report 

1 Germany 40 Male Pfizer-
BioNTech. 

First NR 144 Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

acetylsalicylic 
acid, 

unfractionated 
heparin, ACE 
inhibitor, beta-

blocker, 
mineralocorticoid 

antagonist 

Yes 

Elhouderi 
2022[35] 

Case 
report 

1 USA 30 Male Pfizer-
BioNTech. 

Second NR 168 Myopericarditis 
presented with 

midsternal chest 
pain, fever, chills, 
and shortness of 

breath 

Steroid and 
nonsteroidal anti-

inflammatory 
medications. 

Yes 

Etuk 2022[36] Case 
report 

1 USA 18 Male Moderna. First. NR 8 Myocarditis 
presented with 
sudden onset of 

chest pain 
radiating to the 
back and worse 

Steroids and 
Tylenol. 

Yes 



with inhalation 
and coughing and 
is associated with 

fever, cough, 
shortness of 

breath, fatigue, 
diarrhea, and 

vomiting. 
Fadah 

2022[37] 
Case 
report 

1 USA 18 Male Moderna. First NR 72 Myopericarditis 
presented with 
chest pain and 
dyspnea and 

cough and fever. 

Nitroglycerin for 
pain at 

presentation. 
Given lisinopril, 
colchicine, and 

ibuprofen during 
a hospital stay. 
Discharged on 
ibuprofen and 

colchicine. 

Yes 

Farooq 
2022[38] 

Case 
report 

1 UK 63 Male AstraZeneca. Second Lung disease NR Myopericarditis, 
myositis, and 
pneumonitis 

presented with 
shortness of 

breath 

IV 
methylprednisolo
ne for three days 
followed by oral 
prednisolone 40 
mg daily with 

weekly tapering, 
proton pump 
inhibitor, and 

vitamin D. 

Yes 

Fearon 
2021[39] 

Case 
report 

1 USA 73 Female Moderna. First Immune 
disease, Lung 

disease, 
Hypertension, 

CKD 

24 Myocardial 
infarction with 
non-obstructive 
coronary arteries 

(MINOCA) 
presented with 
non-radiating, 

pressure-like dull 
chest pain with 
activity and at 

rest, shortness of 
breath, 

progressive 
dyspnea on 
exertion, 

orthopnea, 
nausea, vomiting, 

and fatigue. 

Heparin, 
furosemide, 
metoprolol 
succinate, 
losartan. 

Yes 

 
 

Fleming-
Nouri 

2021[40] 

 
 

Case 
series Case 1 

 
 

US 
18 Male Pfizer-

BioNTech. Second NR 24 

Myopericarditis 
presented with 
chest pain and 

cough and fever. 

Four patients 
received steroids, 
four received IV 
immunoglobulin, 

three received 
aspirin, and five 
received NSAID 

Yes 

Case 2 21 Male Pfizer-
BioNTech. Second NR 24 

Myopericarditis 
presented with 
chest pain and 

fever. 

 Yes 

Case 3 17 Male Pfizer-
BioNTech. Second NR 168 

Myopericarditis 
presented with 

chest pain. 

 Yes 

Case 4 23 Male Pfizer-
BioNTech. Second NR 24 

Myopericarditis 
presented with 
chest pain and 

cough. 

 Yes 

Case 5 24 Male Pfizer-
BioNTech. Second NR 72 

Myopericarditis 
presented with 

chest pain. 

 Yes 

Case 6 19 Male Pfizer-
BioNTech. Second NR 24 

Myopericarditis 
presented with 
chest pain and 

dyspnea. 

 Yes 

Case 7 23 Male Pfizer-
BioNTech. Second NR 48 

Myopericarditis 
presented with 
chest pain and 

cough. 

 Yes 

Case 8 16 Male Pfizer-
BioNTech Second NR 48 

Myopericarditis 
presented with 
chest pain and 

dyspnea. 

 Yes 

Fosch 
2022[41] 

Case 
report 

1 Spain 24 Male Pfizer-
BioNTech. 

Third Immune disease  24 Myocarditis 
Presented with 

dyspnea 

ibuprofen, 
colchicine 

Yes 

 
 
 
 

Freise 
2022[42] 

 
 
 

Case 
series 

Case 1 

 
 
 

Germany 

13 Male Pfizer-
BioNTech. Second NR 72 

Myocarditis 
presented with 

chest pain. 

NR 
(Azithromycin 

with intermediate 
care) 

Yes 

Case 2 28 Male Pfizer-
BioNTech. Second NR 48 

Pericarditis 
presented with 
dyspnea, left-

sided chest pain, 
and angina with 

minimal exertion. 

NR (intermediate 
care) 

Yes 

Case 3 28 Male Moderna. First DM 48 
STEMI presented 
with acute chest 

pain. 

NR (intermediate 
care) 

Yes 



Case 4 56 Female Moderna. Second CVD 48 

Myocarditis 
presented with 

shortness of 
breath, and sinus 

tachycardia. 

NR (intermediate 
care) 

Yes 

Case 5 42 Male Pfizer-
BioNTech. Second NR 48 

Myocarditis 
presented with 

shortness of 
breath and sinus 

tachycardia. 

NR (intermediate 
care) 

Yes 

Case 6 42 Male Moderna. Second NR 
 240 

Myocarditis 
presented with 

acute chest pain. 

NR (intermediate 
care) 

Yes 

Case 7 29 Female Pfizer-
BioNTech. First NR 24 

Myocarditis 
presented with 

intermittent chest 
pain. 

NR (intermediate 
care) 

Yes 

Case 8 15 Female Pfizer-
BioNTech. Second NR 72 

Myocarditis 
presented with 

chest pain. 

NR 
(Hospitalization) 

Yes 

Fritz 2022[43] Case 
report 

1 USA 20 Male Pfizer-
BioNTech. 

Third. NR 72 Myopericarditis 
presented with 
aching, non-
exertional, 

positional, and 
pleuritic 

substernal chest 
pain, myalgia, 

and fever. 

Aspirin, 
colchicine, 

metoprolol, and 
indomethacin. 

Yes 

Generette 
2022[44] 

Case 
report 

1 USA 74 Male Pfizer-
BioNTech. 

Second Hypertension 336 Myocarditis 
presented with 

fever, intermittent 
chills, and chest, 
back pain, bloody 

pericardial 
effusion, and 

dyspnea. 

Pericardiocentesis
, ibuprofen and 

colchicine. 

Yes 

Gill 2022 
A[45] 

Case 
report 

1 USA 44 Male Moderna. Second NR 96 Myocarditis 
presented with 
left-sided chest 
pain radiating to 

the left arm 
associated with 

shortness of 
breath. 

Aspirin. Yes 

Gill 2022 
B[46] 

Case 
series 

Case 1 USA NR Male Pfizer-
BioNTech. 

Secon
d 

NR 
72 

Myocarditis 
presented with 
sudden death. 

None. No 

Case 2 NR Male Pfizer-
BioNTech. 

Secon
d 

NR 
96 

Myocarditis 
presented with 
sudden death. 

None. No 

Gomes 
2022[47] 

Case 
report 

1 Portugal 32 Male Pfizer-
BioNTech. 

Second NR 48 Myocarditis 
presented with 
presyncope and 

oppressive 
retrosternal chest 
pain, generalized 

myalgia, and 
fever. 

NR Yes 

Hajsadeghi 
2022[48] 

Case 
report 

1 Iran 72 Male BIV1-CovIran 
vaccine 

Third. CVS, 
hypetension, 

DM 

192 Pericarditis 
presented with 

exertional 
dyspnea, ascites, 

lower limb 
edema, and heart 

failure. 

Hydrocortisone 
and, CABG and 
pericardiectomy 

Yes 

Hasnie 
2021[49] 

Case 
report 

1 USA 22 Male Moderna. First NR 216 Myopericarditis 
presented with 

sharp substernal 
non-radiating 
chest pain, at 

times pleuritic. 

Aspirin, 
colchicine, and 

low-dose 
metoprolol. 

Yes 

Hassanzadeh 
2022[50] 

Case 
report 

1 Iran 32 Female AstraZeneca. First. NR 72 Myocarditis 
presented with 
dyspnea at rest, 

exertional 
dyspnea, and 
inappropriate 

exertional 
tachycardia. 

Carvedilol, 
rivaroxaban, 
captopril and 
bisoprolol. 

Yes 

Hirsch 
2022[51] 

Case 
report 

1 Germany 32 Male Pfizer-
BioNTech. 

First. NR NR Myocarditis 
presented with 

reduced exercise 
capacity and 
shortness of 

breath. 

High-dose 
prednisolone 

1000 mg/day for 
three consecutive 
days, followed by 

1 mg/kg body 
weight/day + 

azathioprine 150 
mg/day. 

Yes 

Horiuchi 
2022[52] 

Case 
report 

1 Japan 32 Male Moderna. First. NR 120 Myocarditis 
presented with 

fever, upper 
abdominal pain, 

tachypnoea, 
tachycardia, 
cardiogenic 

High-dose steroid 
therapy and 
mechanical 

cardiac support. 

Yes 



shock, and 
respiratory 

failure. 
Hung 

2022[53] 
Case 
report 

1 Taiwan 23 Male AstraZeneca. First. NR 168 Myopericarditis 
with pleuritis 

presented with 
fever, sore throat, 

progressive 
myalgia, 

tachypnea, 
tachycardia, and 

dyspnea 

Bisoprolol, 
valsartan, steroid, 

colchicine, and 
aspirin. 

Yes 

Iqbal 
2022[54] 

Case 
report 

1 Pakistan 61 Male Moderna. First CVD, 
Hypertension, 

DM 

1.5 Acute coronary 
syndrome 
(NSTEMI) 

presents with left 
arm and jaw pain, 

and dyspnea 

Aspirin, 
clopidogrel, and 

intravenous 
anticoagulation 

given. 
Percutaneous 

coronary 
intervention to 

the right posterior 
descending artery 

was done. 

Yes 

Isaak 
2021[55] 

Case 
report 

1 Germany 15 Male Pfizer-
BioNTech. 

Second NR 24 Myocarditis 
presented with 
chest pain and 

dyspnea 

NR Yes 

Iwamuro 
2022[56] 

Case 
report 

1 Japan 17 Male Moderna. Second NR 72 Myocarditis 
presented with 

sharp substernal 
severe chest pain 

and fever and 
dyspnea 

Acetaminophen. Yes 

Javed 
2022[57] 

Case 
report 

1 USA 64 Male Moderna. Second CVD, Immune 
Disease, 

Hypertension 

168 Hemorrhagic 
Pleuropericarditis 

presented with 
retrosternal chest 
pain associated 

with shortness of 
breath 

Colchicine, pain 
medications, and 
drainage of the 
pleural effusion 

Yes 

Kadwalwala 
2021[58] 

Case 
report 

1 USA 38 Male Moderna. First NR 192 Myocarditis 
Presented with 
chest pain and 

dyspnea 

Steroids, 
solumedrol 

Yes 

Kaneta 
2022[59] 

Case 
report 

1 Japan 25 Male Moderna. Second NR 72 Myocarditis 
presented with 
chest pain and 

fever and dyspnea 

NR. Yes 

Kang 
2022[60] 

Case 
report 

1 Korea 48 Female Pfizer-
BioNTech. 

Second NR 96 Myocarditis 
(fulminant) 

presented with 
dull chest pain, 
tachycardia, and 

dyspnea 

Heart 
transplantation. 

Yes 

Kawakami 
2022[61] 

Case 
report 

1 Japan 45 Female Moderna. Second NR 336 Myocarditis 
presented with 
chest pain and 

dyspnea 

None. Yes 

Khan 
2022[62] 

Case 
report 

1 USA 22 Male Moderna. Second DM 720 Cardiomyopathy 
presented with 

left lower 
quadrant 

abdominal pain, 
tachycardia, left 
kidney infarction 
complicated by 
decompensated 

heart failure, and 
persistent 

cardiogenic 
shock. 

Ionotropic 
support, 

milrinone, and 
durable 

mechanical 
support device 

(Permanent Left 
Ventricular Assist 

Device). 

NO 

Kiblboeck 
2022[63] 

Case 
series 

Case 1 

Austria 

18 Male Pfizer-
BioNTech. First. 

NR 

72 

Myopericarditis 
presented with 

chest discomfort 
and exertional 

pain. 

NSAIDs failed 
for 5 days, then 

prednisolone was 
prescribed and 

ibuprofen for 14 
days. 

Yes 

Case 2 22 Male Pfizer-
BioNTech. Second 

NR 

24 

Myocarditis 
presented with 

chest pain 
unrelated to 
effort, dull, 

substernal, and 
persisted all day. 

Symptomatic 
therapy for the 

pain. 

Yes 

Case 3 38 Male Pfizer-
BioNTech. Second 

NR 

96 

Lymphocytic 
myocarditis 

presenting with 
syncope due to 

intermittent 
complete heart 

block 

A temporary 
pacemaker that 
was removed 

before discharge 

Yes 

Kim 2021 
A[64] 

Case 
report 

1 Korea 29 Male Pfizer-
BioNTech. 

Second NR 24 Myocarditis 
presented with 

chill and 
peripheral 

coldness then 

Peripheral VA-
ECMO and intra-

aortic balloon 
pump (IABP), 

mechanical 

Yes 



cardiogenic shock 
and refractory 

ventricular 
fibrillation, and 

complete 
atrioventricular 

block. 

ventilation, 
milrinone and 
inhalation of 

nitric oxide, and 
corticosteroid. 

Kim 2021 B 
[65] 

Case 
report 

1 Korea 24 Male Pfizer-
BioNTech. 

Second NR 24 Myocarditis 
presented with 
chest pain and 

dyspnea 

NSAID Yes 

Kimball 
2022[66] 

Case 
report 

1 USA 57 Male Pfizer-
BioNTech. 

Third Hypertension 24 Myocarditis 
presented with 
chest pain and 

dyspnea 

NSAID Yes 

Kimura 
2022[67] 

Case 
report 

1 Japan 69 Male Pfizer-
BioNTech. 

First. CVS, 
hypertension, 

168 Myocarditis 
presented with 
chest pain and 

dyspnea. 

IVIG, colchicine 
and aspirin 

Yes 

Koizumi 
2021[68] 

Case 
series 

Case 1 Japan 22 Male Moderna. Second NR 48 Ventricular 
fibrillation 

triggered by fever 
from the vaccine, 
due to patient's 

Brugada 
Syndrome 

Isoproterenol and 
quinidine, and an 

antipyretic 

Yes 

Case 2 27 female Moderna  second NR  72 Myocarditis 
presented with 
non-radiating 

midsternal chest 
pain and pressure, 

palpitations, 
tachycardia, 
shortness of 

breath, myalgias, 
and chills. 

Colchicine, non-
steroidal anti-
inflammatory 

drugs (NSAIDs), 
and beta-
blockers. 

Yes 

Kojima 
2022[69] 

Case 
report 

1 Japan 17 Male Pfizer-
BioNTech. 

Second NR 48 Myocarditis 
Presented with 

fever and dyspnea 

NSAID, 
prednisone 

Yes 

Kokawa 
2022[70] 

Case 
report 

1 Japan 41 Male Pfizer-
BioNTech. 

Second CVS 30 Myocarditis 
Presented with 

cough and 
dyspnea 

NR Yes 

Kyaw 
2022[71] 

Case 
report 

1 USA 24 Male Pfizer-
BioNTech. 

Second NR 6 Myocarditis 
Presented with 
chest pain and 
dyspnea and 

cough 

 
Prednisone, 
colchicine 

Yes 

Larson 
2021[72] 

Case 
series 

Case 1 USA 22 Male Moderna. Second NR 72 Myocarditis NR Yes 

Case 
2 

31 Male 
Moderna. 

Secon
d 

NR 

72 

Myocarditis 
presented with 
chest pain and 

dyspnea 

Colchicine Yes 

Case 
3 

40 Male 
Pfizer-

BioNTech. First 
NR 

48 

Myocarditis NSAID Yes 

Case 
4 

56 Male Pfizer-
BioNTech. 

Secon
d 

NR 

72 

Myocarditis 
presented with 
chest pain and 

cough and 
dyspnea 

NSAID Yes 

Case 
5 

26 Male 
Pfizer-

BioNTech. 
Secon

d 

NR 

72 

Myocarditis NR Yes 

Case 
6 

35 Male 
Pfizer-

BioNTech. 
Secon

d 
NR 

48 
Myocarditis LMWH Yes 

Case 
7 

21 Male Pfizer-
BioNTech. 

Secon
d 

NR 

96 

Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

LMWH Yes 

Case 
8 

22 Male 
Moderna. 

Secon
d 

NR 

48 

Myocarditis 
presented with 
chest pain and 

dyspnea 

LMWH Yes 

Łaźniak‐
Pfajfer 

2021[73] 

Case 
series 

Case 1 

Poland 

17 Male 

Pfizer-
BioNTech. First 

NR 

192 

Myocardial 
infarction 

presented with 
chest pain, 

diaphoresis, and 
vomiting. 

PCI Yes 

Case 2 17 Male 

Pfizer-
BioNTech. First 

NR 

240 

Stress-induced 
cardiomyopathy 
presented with 
transient chest 
discomfort and 

palpitations. 

The patient was 
treated 

conservatively. 

Yes 

Case 3 17 Male 

Pfizer-
BioNTech. Second 

NR 

24 

Myocardial 
infarction with 
nonobstructive 

coronary arteries 
presented with 
palpitations and 

shortness of 
breath. 

NR Yes 



Lee 2021 [74] 
 

Case 
series 

Case 
1 

Singapore 
 

 

70 
Femal

e 
Pfizer-

BioNTech. 

First 

CVS, 
hypertension,D

M 

6 

Complete AV 
Block presented 

with bradycardic, 
palpitations, 

dyspnea, 
orthopnea, body 
aches, malaise, 

and fatigue. 

Atropine, 
permanent 

pacemaker, low-
dose dopamine, 
dexamethasone, 

remdesivir. 

NO 

Case 
2 

44 
Femal

e 
Pfizer-

BioNTech. First 
CVS 

0.25 

Myocarditis NSAID Yes 

Case 
3 

73 
Femal

e 
Pfizer-

BioNTech. 

First 

NR 

2 

Myocarditis 
presented with 

fatigue, headache, 
abdominal pain, 
and chest pain 
radiating to the 
right arm and 
perspiration. 

β-blocker, ACE 
inhibitor. 

Yes 

Lee 2022[75] Case 
report 

1 USA 84 Male Pfizer-
BioNTech. 

Second CVS,hypertensi
on 

1440 Myocarditis 
presented with 
abdominal pain 

and fatigue, chest 
pain. 

β-blocker, ACE 
inhibitor. 

Yes 

Lee 2022[76] Case 
report 

1 South 
Korea 

22 Male Moderna. Second NR 120 Myocarditis 
presented with 
fatigue, throat 

pain, and 
dizziness. 

β-blocker, ACE 
inhibitor. 

Yes 

Levin 
2021[77] 

Case 
series 

Case 1 

Israel 
 

20 Male Pfizer-
BioNTech. Second NR 24 

Myocarditis 
presented with 

chest pain 
radiating to the 
left arm, and 

fatigue. 

Colchicine, 
NSAID. 

Yes 

Case 2 19 Male Pfizer-
BioNTech. Second NR 24 

Myocarditis 
presented with 
squeezing chest 

pain and dyspnea. 

Colchicine, 
NSAID. 

Yes 

Case 3 19 Male Pfizer-
BioNTech. Second Lung disease 24 

Myocarditis 
presented with 

fever and 
malaise, 

squeezing chest 
pain radiating to 

the back. 

Colchicine, β-
blocker 

Yes 

Case 4 22 Male Pfizer-
BioNTech. Second NR 120 

Myocarditis 
presented with 
stabbing chest 

pain aggravated 
by lying down, 

myalgia, 
headache, and 

malaise. 

Colchicine. Yes 

Case 5 24 Male Pfizer-
BioNTech. Second NR 48 

Atrial fibrillation 
presented with a 
rapid ventricular 

rate and 
occasional 
premature 

ventricular beats 
with palpitations 
and chest pain. 

The patient 
received 

medication for 
sinus rhythm 

conversion and 
rate control. 

NO 

Case 6 21 Male Pfizer-
BioNTech. Second NR 120 

Myocardial 
infarction 

presented with 
central chest pain 
radiating to left 

shoulder and 
neck, with facial 

numbness. 

Treated as 
STEMI with 
heparin, dual 
antiplatelet, 

coronary stent 
and thrombolysis. 

Yes 

Case 7 18 Male Pfizer-
BioNTech. Second NR 48 

Myopericarditis 
presented with 

chest pain 

Colchicine, 
NSAID. 

Yes 

Li 2021 [78] Case 
report 

1 China 31 Male Sinopharm. First NR 8 Myocarditis 
presented with 
chest pain and 

dyspnea 

Colchicine, 
NSAID. 

Yes 

Maadarani 
2021 [79] 

Case 
report 

1 Kuwait 62 Female AstraZeneca. First CVD, 
Hypertension, 

DM 

1.5 Myocarditis 
presented with 
chest pain and 

dyspnea 

Colchicine, 
NSAID. 

Yes 

Manfredi 
2022 [80] 

Case 
series Case 1 

Italy 
17 Female Pfizer-

BioNTech. Second NR NR 
Myopericarditis 
Presented with 

dyspnea  

Colchicine, 
NSAID. 

Yes 

Case 2 18 Male Pfizer-
BioNTech. Second NR NR 

Myocarditis 
presented with 
chest pain and 

dyspnea 

Colchicine, 
NSAID. 

Yes 

Case 3 25 Male Moderna. Second NR NR Myocarditis. Colchicine, 
NSAID. 

Yes 

Case 4 16 Female Moderna. Second NR NR 

Myocarditis 
presented with 
chest pain and 

cough 

NR Yes 

Case 5 15 Male Pfizer-
BioNTech. Second NR NR Myocarditis 

 
NR Yes 



Presented with 
chest pain and 

fever 

Case 6 14 Male Pfizer-
BioNTech. Second NR NR 

Myocarditis 
Presented with 
chest pain and a 

cough 

IVIG, meth 
prednisone 

Yes 

Mansour 
2021[81] 

Case 
series Case 1 

USA 

25 Male 

Moderna. Second 

NR 

24 

Myocarditis 
presented with 

chest pain and a 
cough 

Ketorolac, 
colchicine, 

aspirin 

Yes 

Case 2 21 Female 
Moderna. Second 

NR 

24 

Myocarditis 
Presented with 

dyspnea and fever 

Ibuprofen Yes 

Marshall 
2021[82] 

Case 
series Case 1 

USA 
16 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

IVIG, meth 
prednisone, 
ibuprofen 

Yes 

Case 2 19 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis IVIG, methyl 
prednisone, 
ibuprofen 

Yes 

Case 3 17 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 
chest pain and 

cough 

Prednisone, IVIG Yes 

Case 4 18 Male Pfizer-
BioNTech. Second 

NR 
72 

Myocarditis NSAID, 
furosemide 

Yes 

Case 5 17 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 
palpitation, and 

tachycardia. 

Propranolol. Yes 

Case 6 16 Male 

Pfizer-
BioNTech. Second 

NR 

72 

Myopericarditis 
presented with 
sharp, stabbing 
midsternal chest 
pain radiating to 

the left arm. 

Four-dose series 
of intravenous 

immunoglobulin 
and provided 
ibuprofen for 
symptomatic 
relief with a 
resolution of 

chest pain. He 
was sent home on 

a 7-day course 
scheduled 

ibuprofen and 
famotidine. 

Yes 

Case 7 14 Male 

Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 
palpitations and 

shortness of 
breath. 

Prednisone, 
Omeprazole, 
Bisoprolol, 
Ramipril, 

Sulfamethoxazole
/Trimethoprim. 

Yes 

Marsukjai 
2022[83] 

Case 
report 

1 Thailand 55 Female AstraZeneca. Second CVS, 
hypertension 

336 Myocarditis was 
complicated by 

cardiogenic shock 
and presented 

with tachycardia, 
hypotension, 

coldness of the 
extremities, 

extreme asthenia, 
headache, and 

fever. 

Norepinephrine, 
dobutamine, and 

steroids. 

Yes 

McLean 
2021[84] 

Case 
report 

1 USA 16 Male Pfizer-
BioNTech. 

Second NR 60 Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

NSAID Yes 

Mengesha 
2022[85] 

Case 
report 

1 Palestine 43 Female Pfizer-
BioNTech. 

Third. Others 48 Myocarditis 
presented with 

central crushing 
chest pain and 
dyspnea and 

cough. 

Aspirin, 
colchicine, 

ramipril, and 
proton pump 

inhibitors. 

Yes 

Mimouni 
2022[86] 

Case 
report 

1 Morocco 14 Male Pfizer-
BioNTech. 

First. NR 240 Pericarditis 
presented with 
dyspnea, and 
tachycardia 

cough. 

Prednisolone. Yes 

Minocha 
2021[87] 

Case 
report 

1 USA 17 Male Pfizer-
BioNTech. 

Second NR 48 Subacute 
pleuropericarditis 
presenting with 

SOB 

Percutaneous 
pericardial and 
right and left 

thoracic 
drainages were 

performed. 
Colchicine was 

given during 
hospital stay. 

Yes 

Miqdad 
2021[88] 

Case 
report 

1 SAU 18 Male Pfizer-
BioNTech. 

Second NR 96 Myocarditis 
Presented with 

dyspnea and fever 

NR Yes 

Misumi 
2022[89] 

Case 
report 

1 Japan 59 Male Pfizer-
BioNTech. 

First. Lung disease, 
others 

120 Myocarditis 
Presented with 
chest pain and 
dyspnea and 

cough 

NR Yes 



Mizoguchi 
2022[90] 

Case 
report 

1 Japan 88 Female Pfizer-
BioNTech. 

Second NR 72 Myopericarditis 
presented with 

midsternal chest 
pain exacerbated 

by deep 
breathing. 

NSAIDs, 
colchicine, and 
pantoprazole. 

Yes 

Moosmann 
2022[91] 

Case 
series Case 1 

New 
Zealand 14 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis 
Presented with 

cough and fever 
and dyspnea 

Colchicine, 
ibuprofen 

Yes 

Case 2 12 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain and a 
cough 

Colchicine, 
ibuprofen 

Yes 

Morton 
2021[92] 

Case 
report 

1 USA 16 Male Pfizer-
BioNTech. 

Second NR 48 Myocarditis 
presented with 
chest pain and 

dyspnea 

Lisinopril, 
carvedilol 

Yes 

Murakmi 
2022[93] 

Case 
series Case 1 

Japan 

27 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 
chest pain and 

fever and dyspnea 

Nonsteroidal anti-
inflammatory 

drugs. 

Yes 

Case 2 38 Male 

Pfizer-
BioNTech. First 

 

216 

Myocarditis 
presented with 

pressuring chest 
pain worsening 
with inspiration, 
tachycardia, and 

malaise. 

The patient was 
treated with 

immunosuppressi
ve treatment; 

methyl-
prednisolone, 

prednisolone, and 
mycophenolate 

mofetil in 
combination with 

enalapril, 
carvedilol, and 
spironolactone 

for heart failure. 

Yes 

Muthukumar 
2021[94] 

Case 
report 

1 USA 52 Male Moderna. Second Hypertension 72 Pericarditis 
complicated by 
right-sided heart 

failure and 
presented with 
weight gain, 

peripheral edema, 
and dyspnea on 

effort 

diuretics and anti 
HF therapy. 

Yes 

Nagasaka 
2021[95] 

Case 
report 

1 Japan 23 Male Pfizer-
BioNTech. 

Second NR 72 Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

Vasopressors, 
antibiotics 

NO 

Naghashzadeh 
2022[96] 

Case 
report 

1 Iran 29 Male Sputnik V. Second NR 48 Myocarditis 
presented with 

midsternal 
burning chest 
pain without 

radiation, 
myalgia, fatigue, 

and fever. 

NR Yes 

Nakanishi 
2022[97] 

Case 
report 

1 Japan 70 Female Pfizer-
BioNTech. 

Second CVS, lung 
disease, 

hypertension, 
DM 

168 Myocarditis 
Presented with 
chest pain and 

dyspnea 

beta blocker, an 
AT1 antagonist 

Yes 

Nassar 
2021[98] 

Case 
report 

1 USA 70 Female Johnson & 
Johnson. 

First Immune disease 48 Myopericarditis 
Presented with 

chest pain, cough, 
and dyspnea 

NR Yes 

Nguyen 
2021[99] 

Case 
report 

1 Germany 20 Male Moderna. First NR 12 Myocarditis 
presented with 
chest pain and 

dyspnea 

ibuprofen, heart 
failure therapy 

Yes 

Nunn 
2022[100] 

Case 
series Case 1 

Germany 

31 Female Pfizer-
BioNTech. First 

NR 

408 

Myopericarditis 
presented with 
chest pain and 

dyspnea and fever 

NR Yes 

Case 2 47 Male Pfizer-
BioNTech. Second 

Immune disease  

144 

Myocarditis 
presented with 

acute substernal 
chest pain. 

Acetaminophen, 
and antitussives. 

Yes 

Case 3 16 Male 

Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
(fulminant) 

presented with 
syncope and 

resting chest pain, 
hypotension 

complicated by 
cardiogenic 

shock, and an 
atrioventricular 

block. 

Pulse steroid 
therapy, 

inotropes, 
temporary 

transvenous 
pacemaker, and 

HF therapy 
(bisoprolol, 

spironolactone, 
and sacubitril 

valsartan). 

Yes 

Case 4 24 Male 

Moderna. Second 

NR 

96 

Myopericarditis 
presented with 

chest pain 
radiating to the 

left arm and 
bilateral 

Tylenol, 
metoprolol, and 

colchicine. 

Yes 



shoulders, and 
tachycardia. 

Ohnishi 
2022[101] 

Case 
report 

1 Japan 26 Male Pfizer-
BioNTech. 

Second NR 96 Myocarditis 
presented with 

chest discomfort 
and worsening 
dyspnea then 
ventricular 
fibrillation 

cardiac arrest and 
complicated by 

acute kidney 

CPR for arrest 
then 

norepinephrine 
and milrinone 

perfusion, 
intravenous 

methylprednisolo
ne, mechanical 
ventilation, and 

renal replacement 
therapy. 

Yes 

Oka 
2022[102] 

Case 
report 

1 Japan 50 Male Moderna. Second NR 240 Myocarditis 
(fulminant) 

presented with 
syncope and 

resting chest pain, 
hypotension 

complicated by 
cardiogenic 

shock, and an 
atrioventricular 

block. 

Colchicine, 
NSAID, β-

blocker 

Yes 

Olagunju 
2022[103] 

Case 
report 

1 USA 19 Male Moderna. Second Lung disease 48 Myocarditis 
presented with 

chest pain worse 
with inspiration, 

jaw pain, malaise, 
and myalgias 

Β-blocker Yes 

Olmos 
2022[104] 

Case 
report 

1 NR 49 Female Pfizer-
BioNTech. 

Second NR 144 Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

Β-blocker Yes 

Onderko 
2021[105] 

Case 
series 

Case 1 

US 

25 Male Pfizer-
BioNTech. Second Immune disease 96 

Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough and fever. 

None. Yes 

Case 2 28 Male Pfizer-
BioNTech. Second NR 72 

Myopericarditis 
presented with 

retrosternal, 
constrictive chest 

pain. 

IV 
immunoglobulin. 

Yes 

Case 3 36 Male Moderna. Second NR 48 

Myocarditis 
presented with 

mid-sternal, non-
radiating chest 
pain associated 

with chest 
tightness and 
tachycardia. 

None Yes 

Pantsois 
2022[106] 

Case 
report 

1 Greece 50 Male Pfizer-
BioNTech. 

Second NR 71 Myocarditis 
presented with 

mid-sternal, non-
radiating chest 
pain associated 

with chest 
tightness and 
tachycardia. 

Colchicine, 
NSAID, steroids, 

IV 
immunoglobulin. 

No 

Park 
2021[107] 

Case 
series 

Case 1 

US 

15 Male Pfizer-
BioNTech. First NR 72 

Myocarditis 
tachycardia, 

hypotension, left 
arm pain, and 

decompensated 
heart failure. 

Colchicine, 
NSAID, steroids. 

Yes 

Case 2 16 Male Pfizer-
BioNTech. Second NR 48 

Myocarditis 
presented with 
dyspnea and 

cough 

Colchicine, 
NSAID, steroids, 

IV 
immunoglobulin. 

Yes 

Parmar 
2021[108] 

Case 
series 

Case 1 

US 

53 Female Moderna. First CVD 144 

Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough. 

Colchicine, 
NSAID, steroids 

Yes 

Case 2 22 Male Moderna. Second Lung disease 72 

Myocarditis 
presented with 
tachycardia and 
chest pain and 
dyspnea and 

cough and fever. 

Ibuprofen and 
colchicine. 

Yes 

Case 3 19 Male Moderna. Second NR 96 

Myocarditis 
presented with 

retrosternal chest 
pain. 

Aspirin, 
colchicine. 

Yes 

Case 4 22 Male Moderna. Second Lung disease 72 

Myopericarditis 
presented with 

chest pain 
worsened with 
lying fat and 

improved with 
sitting upright. 

Colchicine and 
high-dose 
ibuprofen. 

Yes 

pasha 
2022[109] 

Case 
report 

1 USA 45 Male Moderna. Second NR 48 Myopericarditis 
presented with 

chest pain 

 Yes 



worsened with 
inspiration and 
was associated 
with dyspnea, 
nausea, and 
vomiting. 

Patel 
2021[110] 

Case 
series Case 1 

US 

22 Male Pfizer-
BioNTech. First NR 48 

Myopericarditis 
presented with 
chest pain and 

dyspnea. 

None Yes 

Case 2 19 Male Pfizer-
BioNTech. Second Lung disease 21 

 
Myopericarditis 
Presented with 
chest pain and 
dyspnea 

 

Colchicine, 
NSAID, ACE 
inhibitor, β-

blocker 

Yes 

Case 3 25 Male Moderna. Second NR 72 

Myopericarditis 
presented with 

chest pain 
radiating to the 

left arm. 

Non-steroidal 
anti-inflammatory 

drugs. 

Yes 

Case 4 37 Male Pfizer-
BioNTech. Second NR 48 

Myopericarditis 
presented with 
chest pain and 

dyspnea. 

Lisinopril. Yes 

Case 5 20 Male Pfizer-
BioNTech. Second NR 72 

Myopericarditis 
presented with 
epigastric pain, 

sweating, 
tachycardia, and 

hypotension. 

Enalapril. Yes 

Patrignani 
2021[111]  

Case 
report 

1 Italy 56 Male Pfizer-
BioNTech. 

First NR 96 Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough and fever 

Ramipril Yes 

Puchalski 
2022[112] 

Case 
series 

Case 1 

Poland 

15 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ramipril Yes 

Case 2 17 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Ramipril Yes 

Case 3 17 Male Pfizer-
BioNTech. First 

NR 

48 

Myocarditis 
presented with 
chest pain and 

dyspnea 

Ibuprofen and 
colchicine. 

Yes 

Case 4 17 Male Pfizer-
BioNTech. First 

NR 

72 

Myocarditis 
Presented with 

fever, cough, and 
dyspnea 

 
NR 

Yes 

Case 5 17 Male 
Pfizer-

BioNTech. First 

NR 

552 

Myopericarditis 
presented with 
central pleuritic 
chest pain, and 

tachycardia. 

β-blocker, ACE 
inhibitor, aspirin, 

antiplatelet 

Yes 

Riddell 
2022[113] 

Case 
report 

1 New 
Zealand 

18 Male Pfizer-
BioNTech. 

Second NR 15 Myocarditis 
presented with 
dyspnea and 

cough 

β-blocker, 
angiotensin 

receptor blocker, 
statin. 

Yes 

Riedel 
2021[114] 

Case 
report 

1 Brazil 47 Male Sinovac Second DM 1008 Myocarditis 
presented with 

chest pain at rest, 
no pleuritic, and 
non-exertional. 

steroids Yes 

Rosner 
2021[115] 

 

Case 
series 

Case 1 

US 

28 Male Johnson & 
Johnson. NR 

NR 

120 

Myocarditis 
presented with 

chest pain 
associated with 

shortness of 
breath; worse 

when lying flat 
and with 

inspiration. 

Colchicine, 
NSAID, 

(famotidine.) 

Yes 

Case 2 39 Male Pfizer-
BioNTech. Second NR 72 

Myocarditis 
presented with 
fever, chills, 
shortness of 

breath, and chest 
heaviness/pain. 

Colchicine, 
NSAID, 

(famotidine.) 

Yes 

Case 3 39 Male Moderna. Second NR 96 

Myocarditis 
presented with 
intermittent, 

positional chest 
pain with left arm 

numbness and 
tingling. 

Ibuprofen, 
famotidine. 

Yes 

Case 4 24 Male Pfizer-
BioNTech. First NR 168 

Myocarditis 
presented with 

midsternal sharp 
chest pain, 

waxing/ and 
positional; 

relieved with 
leaning forward. 

β-blocker, 
colchicine. 

Yes 

Case 5 19 Male Pfizer-
BioNTech. Second NR 48 Myocarditis 

presented with 
Diuretics, aspirin Yes 



midsternal chest 
pain with deep 

inspiration. 

Case 6 20 Male Pfizer-
BioNTech. Second NR 72 

Myocarditis 
presented with 

subjective fevers, 
diffuse myalgia, 

and headache 
starting day of 
vaccination; 

sudden onset of 
sharp chest pain 
worsened when 

lying flat. 

Supportive 
therapies. 

Yes 

Case 7 23 Male Pfizer-
BioNTech. Second NR 72 Myocarditis NSAIDs Yes 

Sakaguchi 
2021[116] 

Case 
report 

1 Japan 49 Male Pfizer-
BioNTech. 

Second NR 264 Myocarditis 
presented with 
chest pain and 

atrial fibrillation. 

NSAIDs Yes 

Sano 
2022[117] 

Case 
report 

1 Japan 20 Male Moderna. Second NR 48 Myocarditis 
presented with 

dyspnea and fever 
and cough 

IVIG, NSAIDs Yes 

Schauer 
2021[118] 

Case 
series  

Case 1 

USA 

16 Male 
Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 
chest pain and 
dyspnea and 

cough 

NSAIDs Yes 

Case 2 16 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 3 16 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 4 17 Male Pfizer-
BioNTech. Second 

         NR 

72 

Myocarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 5 15 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

IVIG, 
corticosteroids 

Yes 

Case 6 15 Female Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 7 15 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 8 15 Male Pfizer-
BioNTech. Second 

NR 
72 

Myocarditis NSAIDs Yes 

Case 9 12 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis IVIG, 
corticosteroids, 

NSAIDs 

Yes 

Case 
10 14 Male Pfizer-

BioNTech. Second 

NR 

72 

Myocarditis 
Presented with 

cough and 
dyspnea 

NSAIDs Yes 

Case 
11 14 Male Pfizer-

BioNTech. Second 

NR 

96 

Myocarditis 
Presented with 
chest pain and 

fever and cough 

NR Yes 

Case 
12 16 Male 

Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

Beta-blockers, 
angiotensin-
converting 

enzyme 
inhibitors, 

antagonists of 
mineralocorticoid 

receptors, and 
NSAIDs 

Yes 

Case 
13 15 Male 

Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
Presented with 

dyspnea 

Beta-blockers, 
angiotensin-
converting 

enzyme 
inhibitors, 

antagonists of 
mineralocorticoid 

receptors, and 
NSAIDs 

yes 

Schmitt 
2021[119] 

Case 
report 

1 France 19 Male Pfizer-
BioNTech. 

Second NR 72 Myopericarditis 
presented with 

chest pain, 
exacerbated with 

breathing. 

The patient 
underwent 

successful dual-
chamber 

permanent 
pacemaker 
placement. 

Yes 

Sciaccaluga 
2022[120] 

Case 
series 

Case 1 

Italy 

20 Male Moderna. Second NR 72 

Myopericarditis 
presented with 

chest pain, 
exacerbated with 

breathing. 

Aspirin, 
colchicine, and 
indomethacin. 

Yes 

Case 2 21 Male Moderna. Second NR 72 

Transient heart 
block presented 
with multiple 
episodes of 
dizziness 

trepidation, and 

Aspirin, 
indomethacin, 
and colchicine. 

Yes 



shortness of 
breath. 

Shams 
2021[121] 

Case 
report 

1 Pakistan 80 Male Sinopharm. First CVD, 
Hypertension 

120 Myopericarditis 
presented with 

flu-like 
symptoms of 

fatigue, myalgia, 
and progressive 
sharp substernal 

chest pain. 

NR Yes 

Sharbatdaran 
2022[122] 

Case 
report 

1 USA 25 Male Moderna. Second NR 72 Myopericarditis 
presented with 

sharp substernal 
chest pain, 

periumbilical 
pain and RUQ 
tenderness on 

palpation. 

NR Yes 

Sharff 
2022[123] 

Case 
series  Case 1 

USA 
21 Male Pfizer-

BioNTech. Third 

NR 

72 

Myocarditis 
Presented with 

dyspnea 

NR Yes 

Case 2 21 Male Pfizer-
BioNTech. Third 

NR 

72 

Myocarditis 
presented with 

chest pain and a 
cough 

NR Yes 

Case 3 27 Male Pfizer-
BioNTech. Third 

NR 

72 

Myocarditis 
presented with 
chest pain and 

dyspnea 

NR Yes 

Case 4 35 Female Pfizer-
BioNTech. Third 

NR 
48 

Myocarditis NR Yes 

Case 5 21 Female Johnson & 
Johnson. Second 

NR 

96 

Myocarditis with 
fever and malaise 

and cough 

NR Yes 

Case 6 35 Male Pfizer-
BioNTech. Third 

NR 

456 

Myocarditis 
presented with 
chest pain and 

fever and cough. 

NR Yes 

Shiyovich 
2022[124] 

Case 
series Case 1 

Isreal 

21 Male Pfizer-
BioNTech. Third NR 96 

Myocarditis 
presented with 
chest pain and 

fever and cough. 

NR Yes 

Case 2 44 Female Pfizer-
BioNTech. Third NR 48 

Myocarditis 
presented with 
chest pain and 

dyspnea. 

acetylsalicylic Yes 

Case 3 26 Male Pfizer-
BioNTech. Third Lung Disease 336 

Myocarditis 
presented with 
chest pain and 

dyspnea. 

acid, 
methylprednisolo

ne, antibiotics 

Yes 

Case 4 18 Male Pfizer-
BioNTech. Third NR 72 

Myocarditis 
presented with 

cough 

NR Yes 

Shumkova 
2021[125] 

Case 
report 

1 Bulgaria 23 Male Pfizer-
BioNTech. 

Second NR 24 Myocarditis 
presented with 
chest pain, left-
sided, constant, 
non-radiating, a 
headache. Fever 
and chills on the 

day the dose 
resolved. 

Colchicine was 
substituted with 

methylprednisolo
ne and prednisone 

due to 
complications 

Yes 

Singh 
2021[126] 

Case 
report 

1 USA 24 Male Pfizer-
BioNTech. 

Second NR 72 Pericarditis with 
chest pain 

worsening on 
lying flat and 

dyspnea 

NR Yes 

Singh 
2022[127] 

Case 
report 

1 USA 69 Female Moderna. Second Hypertension, 
DM, and CKD 

24 Myopericarditis 
presented with 
chest pain and 
dyspnea and 

cough 

NR Yes 

Snapiri 
2021[128] 

Case 
series 

Case 1 

Israel 

17 Male 
Pfizer-

BioNTech. Second 

NR 

72 

Myopericarditis 
Presented with 

cough and 
dyspnea and chest 

pain 

NR Yes 

Case 2 16 Male Pfizer-
BioNTech. Second 

NR 
24 

Myopericarditis NR Yes 

Case 3 16 Male Pfizer-
BioNTech. Second 

NR 

48 

Myopericarditis 
presented with 

chest pain 

NR Yes 

Case 4 16 Male Pfizer-
BioNTech. Second 

NR 
72 

Myopericarditis NR Yes 

Case 5 17 Male Pfizer-
BioNTech. Second 

NR 

24 

Myopericarditis 
presented with 

chest pain 

NR Yes 

Case 6 16 Male Pfizer-
BioNTech. First 

NR 

48 

Myopericarditis 
Presented with 

cough and fever 

NR Yes 

Case 7 17 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

chest pain and a 
cough 

NR Yes 

Sokolska 
2021[129] 

Case 
report 

1 Poland 21 Male Pfizer-
BioNTech. 

First Lung disease 72 Myocarditis NR Yes 



Presented with 
chest pain, 

dyspnea, cough, 
and fever 

Starekova 
2021[130] 

Case 
series  Case 1 

USA 
21 Male Pfizer-

BioNTech. Second 

NR 

48 

Myocarditis 
presented with 

chest pain 

NR Yes 

Case 2 32 Female Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 
chest pain and 

dyspnea 

NR Yes 

Case 3 17 Male Pfizer-
BioNTech. Second 

NR 

48 

Myocarditis 
Presented with 

fever, cough, and 
chest pain 

NR Yes 

Case 4 18 Male Moderna. Second NR 72 Myocarditis NR. Yes 

Case 5 38 Male 

Moderna. Second 

 

72 

Takotsubo 
cardiomyopathy 
presented with 

intermittent sharp 
central chest pain 
radiating between 

her scapulae, 
diaphoresis, 
dyspnea, and 

vomiting. 

Symptomatic 
treatment. 

Yes 

Stewart 
2021[131] 

Case 
report 

1 UK 50 Female AstraZeneca. Second Lung disease 168 Myocarditis 
presented with 
substernal chest 
pain, with chills 

and myalgia, 
initially resolved. 

PCI Yes 

Sulemankhil 
2021[132] 

Case 
report 

1 USA 33 Male Johnson & 
Johnson. 

 Lung disease 48 Myocardial 
infarction 

presented with 
left shoulder pain 

that later 
progressed to left-
sided chest pain. 

PCI Yes 

Sung 
2021[133] 

Case 
series 

Case 1 

US 

68 Female Moderna. First CVD, 
Hypertension 24 

Myocardial 
infarction 

presented with 
chest and 

shoulder pain that 
radiated to the 

jaw and dyspnea. 

NSAIDs Yes 

Case 2 42 Male Moderna. First CVD 12 

Myopericarditis 
presented with 

cough and 
dyspnea 

NSAIDs, 
doxycycline 

Yes 

Tano 
2021[134] 

 
 
 
 
 
Case 
series 

Case 1 

USA 

17 Male Pfizer-
BioNTech. Second 

NR 

96 

Myocarditis 
presented with 
chest pain and 

dyspnea 

IVIG, NSAIDs Yes 

Case 2 16 Male Pfizer-
BioNTech. Second 

NR 

72 

Myocarditis 
presented with 

cough and fever 
and dyspnea 

NR Yes 

Case 3 17 Male Pfizer-
BioNTech. 

First 
and 

second 

NR 

72 

Myopericarditis 
presented with 

cough and 
dyspnea 

NR Yes 

Case 4 15 Male Pfizer-
BioNTech. First 

NR 

48 

Myopericarditis 
presented with 

chest pain 

NR Yes 

Case 5 16 Male Pfizer-
BioNTech. Second 

NR 

24 

Myopericarditis 
presented with 

chest pain 

NSAIDs, 
azithromycin 

Yes 

Case 6 15 Male Pfizer-
BioNTech. Second 

DM 

48 

Myopericarditis 
presented with 

chest pain 

NSAIDs Yes 

Case 7 15 Male 

Pfizer-
BioNTech. Second 

NR 

           72 

Myopericarditis 
presented with 

chest pain 

Three liters of 
lactated ringers, 
lorazepam, and 

Tylenol were also 
administered. 

Despite all these 
measures, the 
tachycardia 

persisted. The 
patient was given 

a dose of 
metoprolol orally. 

Yes 

Case 8 17 Male Pfizer-
BioNTech. Second 

NR 
24 

Isolated 
tachycardia. 

Ibuprofen and 
colchicine. 

Yes 

Tate 
2021[135] 

Case 
report 

1 USA 29 Female Pfizer-
BioNTech. 

Second NR 8 Myopericarditis 
presented with 
pleuritic chest 

pain, fever, 
headache, 

tachycardia, 
myalgias, and 

dyspnea 

Anticoagulant 
and supportive 

therapy. 

Yes 

Tinoco 
2021[136] 

Case 
report 

1 Portugal. 39 Male Pfizer-
BioNTech. 

Second NR 72 Takotsubo 
cardiomyopathy 
presented with 

NSAIDs Yes 



hypotension 
during dialysis 

Toida 
2022[137] 

Case 
report 

1 Japan 80 Female Pfizer-
BioNTech. 

First. Hypertension, 
CKD, 

96 Myocarditis 
with cough and 

dyspnea and fever 

Cardiopulmonary 
resuscitation. 

Yes 

Türe 
2022[138] 

Case 
report 

1 Turkey 14 Male Pfizer-
BioNTech. 

Second NR 72 Myocarditis 
presented with 
cardiac arrest. 

loxoprofen. Yes 

Uesako 
2022[139] 

Case 
report 

1 Japan 26 Male Pfizer-
BioNTech. 

First. NR 120 Myopericarditis 
presented with 

fever and severe 
sharp chest pain 

in deep breathing, 
improved by 

sitting up. 

Inotropes, 
diuretics, methyl 
prednisone, heart 

failure 
medication 

No 

Umei 
2022[140] 

Case 
report 

1 Japan 20 Male Moderna. Second NR 48 Myocarditis 
Presented with 

cough and 
dyspnea 

NR Yes 

Verma 
2021[141] 

Case 
series Case 1 

USA 

45 Female Pfizer-
BioNTech. First 

NR 

240 

Myocarditis 
Presented with 
chest pain and 

dyspnea and fever 

Ibuprofen, 
prednisone, and 

colchicine. 

Yes 

Case 2 42 Male 

Moderna. Second 

NR 

336 

Constrictive 
pericarditis 

presented with 
harp stabbing 

pain to the right 
hemithorax, 
worsened by 

inbreathing and 
supine position, 
and aggravating 

exertional 
dyspnea. 

Aspirin and 
colchicine. 

Yes 

viani 
2022[142] 

Case 
report 

1 Italy 59 Male Pfizer-
BioNTech. 

Second DM 120 Myopericarditis 
presented with 
substernal chest 
pain, dyspnea, 

nausea, 

Colchicine, 
metoprolol, 
ibuprofen 

Yes 

WALTERS 
2021[143] 

Case 
report 

1 USA 29 Male Pfizer-
BioNTech. 

Second NR 96 Myocarditis 
presented with  

Dyspnea, cough, 
and fever 

High-dose 
aspirin, 

colchicine, 
bisoprolol, and 

Ramipril. 

Yes 

Watkins 
2021[144] 

Case 
report 

1 USA 20 Male Pfizer-
BioNTech. 

Second NR 48 Myocarditis 
presented with 

dull, retrosternal, 
positional, 

pleuritic chest 
pain, tachycardia, 

tachypnea, and 
decompensated 

heart failure. 

Prednisone, 
ibuprofen, and 

colchicine. 

Yes 

Williams 
2021[145] 

Case 
report 

1 Canada 34 Male Moderna. Second NR 24 Myocarditis 
presented with 
pleuritic chest 

pain and dyspnea. 

Norepinephrine, 
furosemide, 

losartan, 
ivabradine, 

colchicine, and 
spironolactone 

Yes 

Wu A 
2022[146] 

Case 
report 

1 USA 40 Male Pfizer-
BioNTech. 

First. NR 72 Myopericarditis 
(fulminant) 

presented with 
stabbing chest 

pain, shortness of 
breath, nausea, 

vomiting, 
abdominal 
distension, 

hypotension 

The pain was not 
relieved by any 
medications and 
resolved on its 
own after 36h. 

Yes 

Wu B 
2022[147] 

Case 
report 

1 Taiwan 44 Female AstraZeneca. First NR 48 left arm pain 
(injected arm), 

then axilla, then 
migrated to chest 
mimicking heart 

attack. 

Methylprednisolo
ne, prednisone, 

bisoprolol, 
spironolactone, 

enalapril, 
amiodarone, 

Impella CP, and 
veno-arterial 

extracorporeal 
membrane 

oxygenation 

Yes 

Xinias 
2022[148] 

Case 
report 

1 Greece 56 Male Pfizer-
BioNTech. 

Second NR 120 Myocarditis 
presented with 

dyspnea and fever 

Methylprednisolo
ne, prednisone, 

bisoprolol, 
spironolactone, 

intra-aortic 
balloon pumping 

Yes 

Yamaura 
2022[149] 

Case 
report 

1 Japan 30 Female Pfizer-
BioNTech. 

Second NR 48 Myocarditis 
presented with 
chest pain and 

cough and fever 

Methylprednisone
, prednisone, 

colchicine 

Yes 

Yamamoto 
2022[150] 

Case 
series Case 1 

Japan 

41 Male 

Moderna. Second 

NR 

456 

Myocarditis 
presented with 
dyspnea and 

cough 

Prednisone, 
NSAIDs, 
colchicine 

Yes 



Case 2 18 Female Pfizer-
BioNTech. First 

NR 

216 

Myocarditis 
presented with 

cough, and fever 

NR Yes 

Case 3 18 Male 
Moderna. Second 

NR 

48 

Reverse 
Takotsubo 

cardiomyopathy 

Treatment NO 

Case 4 
18 Male 

Moderna. Second 

NR 

72 

Myocarditis 
presented with 

chest pain  

IVIG, IV steroids Yes 

 
 
 

US= United States; CVD= cardiovascular disease; DM= Diabetes Miletus; CKD= chronic kidney disease; NR: not reported 

ACE inhibitor = angiotensin-converting enzyme inhibitor; ARB = Angiotensin receptor blocker; NSAID = non-steroidal anti-inflammatory drug; 

PCI = Percutaneous coronary intervention 

 

References 

[1] Abbate A, Gavin J, Madanchi N, Kim C, Shah PR, Klein K, et al. Fulminant myocarditis and systemic hyperinflammation temporally associated with 
BNT162b2 mRNA COVID-19 vaccination in two patients. Int J Cardiol 2021;340:119–21. https://doi.org/10.1016/j.ijcard.2021.08.018. 

[2] Abu Mouch S, Roguin A, Hellou E, Ishai A, Shoshan U, Mahamid L, et al. Myocarditis following COVID-19 mRNA vaccination. Vaccine 
2021;39:3790–3. https://doi.org/10.1016/j.vaccine.2021.05.087. 

[3] Agdamag ACC, Gonzalez D, Carlson K, Konety S, Mcdonald WC, Martin CM, et al. Fulminant myocarditis following coronavirus disease 2019 
vaccination: A case report. Eur Heart J Case Rep 2022;6. https://doi.org/10.1093/ehjcr/ytac007. 

[4] Ahmed SK. Myocarditis after BNT162b2 and mRNA-1273 COVID-19 vaccination: A report of 7 cases. Annals of Medicine and Surgery 
2022;77:103657. https://doi.org/10.1016/j.amsu.2022.103657. 

[5] Alania-Torres E, Morillas-Climent H, García-Escrivá A, Vinueza-Buitrón P, Poquet-Catalá I, Zorio E, et al. Case Report: Probable Myocarditis After 
Covid-19 mRNA Vaccine in a Patient With Arrhythmogenic Left Ventricular Cardiomyopathy. Front Cardiovasc Med 2021;8. 
https://doi.org/10.3389/fcvm.2021.759119. 

[6] Albert E, Aurigemma G, Saucedo J, Gerson DS. Myocarditis following COVID-19 vaccination. Radiol Case Rep 2021;16:2142–5. 
https://doi.org/10.1016/j.radcr.2021.05.033. 

[7] Alizadeh LS, Koch V, Yel I, Grünewald LD, Mathies D, Martin S, et al. A case of myocarditis after COVID-19 vaccination: incidental or 
consequential? Heliyon 2022;8. https://doi.org/10.1016/j.heliyon.2022.e09537. 

[8] Ambati S, Colon M, Mihic M, Sanchez J, Bakar A. Acute Myopericarditis after COVID-19 Vaccine in Teenagers. Case Rep Cardiol 2021;2021:1–5. 
https://doi.org/10.1155/2021/8268755. 

[9] Amir G, Rotstein A, Razon Y, Beyersdorf GB, Barak–Corren Y, Godfrey ME, et al. CMR Imaging 6 Months After Myocarditis Associated with the 
BNT162b2 mRNA COVID-19 Vaccine. Pediatr Cardiol 2022. https://doi.org/10.1007/s00246-022-02878-0. 

[10] Anthony JA, Echeverry T, Fishberg RD. The Rise of mRNA COVID-19 Vaccine-Associated Myocarditis and Its Implications on the Future Use of 
This New Vaccine Platform. Cureus 2022. https://doi.org/10.7759/cureus.25631. 

[11] Ashaari S, Sohaib HA, Bolger K. A case report: symptomatic pericarditis post-COVID-19 vaccination. Eur Heart J Case Rep 2021;5. 
https://doi.org/10.1093/ehjcr/ytab375. 

[12] Azdaki N, Farzad M. Long QT interval and syncope after a single dose of COVID-19 vaccination: (a case report). Pan African Medical Journal 
2021;40. https://doi.org/10.11604/pamj.2021.40.67.31546. 

[13] Azir M, Inman B, Webb J, Tannenbaum L. STEMI Mimic: Focal Myocarditis in an Adolescent Patient After mRNA COVID-19 Vaccine. J Emerg 
Med 2021;61:e129–32. https://doi.org/10.1016/j.jemermed.2021.09.017. 

[14] Bartlett VL, Thomas A, Hur DJ, Malm B. Myopericarditis with significant left ventricular dysfunction following covid-19 vaccination: A case report. 
American Journal of Case Reports 2021;22. https://doi.org/10.12659/AJCR.934066. 

[15] Bews H, Bryson A, Bortoluzzi T, Tam JW, Jassal DS. COVID-19 Vaccination-Induced Myopericarditis: An Imager’s Perspective. CJC Open 
2022;4:497–500. https://doi.org/10.1016/j.cjco.2022.01.007. 

[16] Boivin Z, Martin J. Untimely Myocardial Infarction or COVID-19 Vaccine Side Effect. Cureus 2021. https://doi.org/10.7759/cureus.13651. 
[17] Terán Brage E, Roldán Ruíz J, González Martín J, Oviedo Rodríguez JD, Vidal Tocino R, Rodríguez Diego S, et al. Fulminant myocarditis in a patient 

with a lung adenocarcinoma after the third dose of modern COVID-19 vaccine. A case report and literature review. Current Problems in Cancer: Case 
Reports 2022;6:100153. https://doi.org/10.1016/j.cpccr.2022.100153. 

[18] Calderón-Colmenero J, García-Montes JA, Aranda-Frausto A, Castillo-Castellón F, Lupinta-Paredes E, Cervantes-Salazar JL. Common arterial trunk 
type I in a 15-year-old boy with grade I pulmonary hypertension. Revista Española de Cardiología (English Edition) 2021;74:810–2. 
https://doi.org/10.1016/j.rec.2021.03.005. 

[19] Cereda A, Conca C, Barbieri L, Ferrante G, Tumminello G, Lucreziotti S, et al. Acute myocarditis after the second dose of SARS-CoV-2 vaccine: 
Serendipity or atypical causal relationship? Anatol J Cardiol 2021;25:522–3. https://doi.org/10.5152/AnatolJCardiol.2021.99. 

[20] Chachar TS, Yousuf N, Sulaibikh L, Abdulqader F, Alqahtani M. First Report of Acute Myocarditis Post-Pfizer-BioNTech COVID-19 Vaccination in 
the Kingdom of Bahrain. Cureus 2021. https://doi.org/10.7759/cureus.20313. 

[21] Chamling B, Vehof V, Drakos S, Weil M, Stalling P, Vahlhaus C, et al. Occurrence of acute infarct-like myocarditis following COVID-19 
vaccination: just an accidental co-incidence or rather vaccination-associated autoimmune myocarditis? Clinical Research in Cardiology 
2021;110:1850–4. https://doi.org/10.1007/s00392-021-01916-w. 

[22] Chatterjee S, Ojha UK, Vardhan B, Tiwari A. Myocardial infarction after COVID-19 vaccination-casual or causal? Diabetes & Metabolic Syndrome: 
Clinical Research & Reviews 2021;15:1055–6. https://doi.org/10.1016/j.dsx.2021.04.006. 

[23] Chelala L, Jeudy J, Hossain R, Rosenthal G, Pietris N, White CS. Cardiac MRI Findings of Myocarditis After COVID-19 mRNA Vaccination in 
Adolescents. American Journal of Roentgenology 2022;218:651–8. https://doi.org/10.2214/AJR.21.26853. 

[24] Chellapandian SB, Turkmen S, Salim I, Chinnakaruppan S, Mohammad J. Myocarditis following COVID‐19 mRNA (mRNA‐1273) vaccination. Clin 
Case Rep 2022;10. https://doi.org/10.1002/ccr3.5741. 

[25] Choi S, Lee SH, Seo JW, Kim M ju, Jeon YH, Park JH, et al. Myocarditis-induced Sudden Death after BNT162b2 mRNA COVID-19 Vaccination in 
Korea: Case Report Focusing on Histopathological Findings. J Korean Med Sci 2021;36. https://doi.org/10.3346/jkms.2021.36.e286. 

[26] Chow BT, Lai CK. Lymphohistiocytic Myocarditis Possibly Due to Moderna mRNA-1273 Vaccine. Am J Clin Pathol 2022;158:167–72. 
https://doi.org/10.1093/ajcp/aqac029. 

[27] Crane P, Wong C, Mehta N, Barlis P. Takotsubo (stress) cardiomyopathy after ChAdOx1 nCoV-19 vaccination. BMJ Case Rep 2021;14. 
https://doi.org/10.1136/bcr-2021-246580. 

[28] D’Angelo T, Cattafi A, Carerj ML, Booz C, Ascenti G, Cicero G, et al. Myocarditis After SARS-CoV-2 Vaccination: A Vaccine-Induced Reaction? 
Canadian Journal of Cardiology 2021;37:1665–7. https://doi.org/10.1016/j.cjca.2021.05.010. 



[29] Das BB, Kohli U, Ramachandran P, Nguyen HH, Greil G, Hussain T, et al. Myopericarditis after messenger RNA Coronavirus Disease 2019 
Vaccination in Adolescents 12 to 18 Years of Age. Journal of Pediatrics 2021;238:26-32.e1. https://doi.org/10.1016/j.jpeds.2021.07.044. 

[30] Deb A, Abdelmalek J, Iwuji K, Nugent K. Acute Myocardial Injury Following COVID-19 Vaccination: A Case Report and Review of Current 
Evidence from Vaccine Adverse Events Reporting System Database. J Prim Care Community Health 2021;12. 
https://doi.org/10.1177/21501327211029230. 

[31] Dickey JB, Albert E, Badr M, Laraja KM, Sena LM, Gerson DS, et al. A Series of Patients With Myocarditis Following SARS-CoV-2 Vaccination 
With mRNA-1279 and BNT162b2. JACC Cardiovasc Imaging 2021;14:1862–3. https://doi.org/10.1016/j.jcmg.2021.06.003. 

[32] Dionne A, Sperotto F, Chamberlain S, Baker AL, Powell AJ, Prakash A, et al. Association of Myocarditis with BNT162b2 Messenger RNA COVID-
19 Vaccine in a Case Series of Children. JAMA Cardiol 2021;6:1446–50. https://doi.org/10.1001/jamacardio.2021.3471. 

[33] Dlewati M, Park K, Rawat S, Conte J, Bhadha K. COVID-19 mRNA Vaccine-Associated Myocarditis Presenting as STEMI in a 48-Year-Old Male. 
Case Rep Cardiol 2022;2022:1–4. https://doi.org/10.1155/2022/2284530. 

[34] Ehrlich P, Klingel K, Ohlmann-Knafo S, Hüttinger S, Sood N, Pickuth D, et al. Biopsy-proven lymphocytic myocarditis following first mRNA 
COVID-19 vaccination in a 40-year-old male: case report. Clinical Research in Cardiology 2021;110:1855–9. https://doi.org/10.1007/s00392-021-
01936-6. 

[35] Elhouderi E, Elsawalhy E, Kabbani M. Myopericarditis After mRNA COVID-19 Vaccine in a Patient With Recent History of COVID-19. Cureus 
2022. https://doi.org/10.7759/cureus.25264. 

[36] Etuk AS, Jackson IN, Panayiotou H. A Rare Case of Myocarditis After the First Dose of Moderna Vaccine in a Patient With Two Previous COVID-19 
Infections. Cureus 2022. https://doi.org/10.7759/cureus.24802. 

[37] Fadah K, Abolbashari M, Ojha C, Alkhateeb H. Acute Myopericarditis After First Dose of mRNA-1273 SARS-CoV-2 Vaccine in a Young Adult. 
Cureus 2022. https://doi.org/10.7759/cureus.22111. 

[38] Farooq M, Mohammed Y, Zafar M, Dharmasena D, Rana UI, Kankam O. COVID-19 Vaccine-Induced Pneumonitis, Myositis and Myopericarditis. 
Cureus 2022. https://doi.org/10.7759/cureus.20979. 

[39] Fearon C, Parwani P, Gow-Lee B, Abramov D. Takotsubo syndrome after receiving the COVID-19 vaccine. J Cardiol Cases 2021;24:223–6. 
https://doi.org/10.1016/j.jccase.2021.08.012. 

[40] Fleming‐Nouri A, Haimovich AD, Yang D, Schulz WL, Coppi A, Taylor RA. Myopericarditis in young adults presenting to the emergency 
department after receiving a second COVID‐19 mRNA vaccine. Academic Emergency Medicine 2021;28:802–5. https://doi.org/10.1111/acem.14307. 

[41] Fosch X, Serra J, Torres PL, Preda L, González R, Mojer F. Acute myocarditis after a third dose of the BNT162b2 COVID-19 vaccine. Revista 
Española de Cardiología (English Edition) 2022;75:614–6. https://doi.org/10.1016/j.rec.2022.01.009. 

[42] Freise NF, Kivel M, Grebe O, Meyer C, Wafaisade B, Peiper M, et al. Acute cardiac side effects after COVID-19 mRNA vaccination: a case series. 
Eur J Med Res 2022;27:80. https://doi.org/10.1186/s40001-022-00695-y. 

[43] Fritz RO, Betageri O, Chakrala T, Kim J, Al-Ani M, Omar A. Severe myopericarditis following the third dose of an mRNA COVID-19 vaccine: utility 
of a multimodal treatment approach. BMJ Case Rep 2022;15. https://doi.org/10.1136/bcr-2022-249533. 

[44] Generette GS, Troyer J, Hemenway A, al Zoubi M. Myopericarditis with hemorrhagic pericardial effusion following BNT162b2 mRNA COVID-19 
vaccine. IDCases 2022;28. https://doi.org/10.1016/j.idcr.2022.e01511. 

[45] Gill J, Mallari AJP, Zahra F. Transient Myopericarditis Following Vaccination for COVID-19. J Med Cases 2022;13:80–4. 
https://doi.org/10.14740/jmc3876. 

[46] Gill JR, Tashjian R, Duncanson E. Autopsy Histopathologic Cardiac Findings in 2 Adolescents following the Second COVID-19 Vaccine Dose. Arch 
Pathol Lab Med 2022;146:925–9. https://doi.org/10.5858/arpa.2021-0435-SA. 

[47] Gomes DA, Santos RR, Freitas P, Paiva MS, Ferreira J, Trabulo M. Miocardite Aguda após a Vacina de mRNA contra a COVID-19. Arq Bras Cardiol 
2022;118:783–6. https://doi.org/10.36660/abc.20210469. 

[48] Hajsadeghi S, Gholizadeh Mesgarha M, Saberi Shahrbabaki E, Pishgahi M, Ebadi Fard Azar A, Pour Mohammad A. Constrictive pericarditis 
following inactivated virus COVID-19 vaccine: a case report with review of the literature. Radiol Case Rep 2022;17:3774–8. 
https://doi.org/10.1016/j.radcr.2022.07.021. 

[49] Hasnie AA, Hasnie UA, Patel N, Aziz MU, Xie M, Lloyd SG, et al. Perimyocarditis following first dose of the mRNA-1273 SARS-CoV-2 (Moderna) 
vaccine in a healthy young male: a case report. BMC Cardiovasc Disord 2021;21:375. https://doi.org/10.1186/s12872-021-02183-3. 

[50] Hassanzadeh S, Sadeghi S, Mirdamadi A, Nematollahi A. Myocarditis following AstraZeneca (an adenovirus vector vaccine) COVID‐19 vaccination: 
A case report. Clin Case Rep 2022;10. https://doi.org/10.1002/ccr3.5744. 

[51] Hirsch VG, Schallhorn S, Zwadlo C, Diekmann J, Länger F, Jonigk DD, et al. Giant cell myocarditis after first dose of BNT162b2 – a case report. Eur 
J Heart Fail 2022;24:1319–22. https://doi.org/10.1002/ejhf.2590. 

[52] Horiuchi K, Kosugi S, Abe H, Ueda Y. Fulminant myocarditis after the first dose of mRNA-1273 vaccination in a patient with previous COVID-19: A 
case report. Eur Heart J Case Rep 2022;6. https://doi.org/10.1093/ehjcr/ytac290. 

[53] Hung YP, Sun KS. A case of myopericarditis with pleuritis following AstraZeneca Covid-19 vaccination. QJM 2022;114:879–81. 
https://doi.org/10.1093/qjmed/hcab278. 

[54] Iqbal S, Adnan G, Farhad A, Ahmed I, Rahman MN. Acute Myocardial Infarction After Coronavirus Vaccine: A Rare Adverse Effect. Cureus 2022. 
https://doi.org/10.7759/cureus.21544. 

[55] Isaak A, Feisst A, Luetkens JA. Myocarditis following COVID-19 vaccination. Radiology 2021;301:E378–9. 
https://doi.org/10.1148/radiol.2021211766. 

[56] Iwamuro A, Sasa T, Kawai T, Taguchi M, Izuhara M, Uegaito T, et al. A 17-year-old male with acute myocarditis following mRNA-1273 vaccination 
in Japan. J Cardiol Cases 2022;26:108–10. https://doi.org/10.1016/j.jccase.2022.03.012. 

[57] Javed A, Medina Y, Tian J, Alvi MJ, Sahra S, Rojas-Marte G. An Unusual Case Of Hemorrhagic Pleuropericarditis After COVID-19 Vaccination. 
Cureus 2022. https://doi.org/10.7759/cureus.24828. 

[58] Kadwalwala M, Chadha B, Ortoleva J, Joyce M. Multimodality imaging and histopathology in a young man presenting with fulminant lymphocytic 
myocarditis and cardiogenic shock after mRNA-1273 vaccination. BMJ Case Rep 2021;14. https://doi.org/10.1136/bcr-2021-246059. 

[59] Kaneta K, Yokoi K, Jojima K, Kotooka N, Node K. Young Male With Myocarditis Following mRNA-1273 Vaccination Against Coronavirus Disease-
2019 (COVID-19). Circ J. 2022 Mar 25;86(4):721. doi: 10.1253/circj.CJ-21-0818. Epub 2021 Nov 6. PMID: 34744118. 

[60] Kang DH, Na JY, Yang JH, Moon SH, Kim SH, Jung JJ, et al. Fulminant Giant Cell Myocarditis following Heterologous Vaccination of ChAdOx1 
nCoV-19 and Pfizer-BioNTech COVID-19. Medicina (Lithuania) 2022;58. https://doi.org/10.3390/medicina58030449. 

[61] Kawakami T, Yahagi K, Sekiguchi M, Ishizawa T, Nonaka H, Setoguchi N, et al. Acute Myocarditis in a Patient Following mRNA-1273 SARS-CoV-
2 Vaccination. Internal Medicine 2022;61:1371–4. https://doi.org/10.2169/internalmedicine.9000-21. 

[62] Khan MZ, Janus S, Franklin S, Figueredo V, Baqi A, Alvarez R. COVID-19 Vaccination-Induced Cardiomyopathy Requiring Permanent Left 
Ventricular Assist Device. Cureus 2022. https://doi.org/10.7759/cureus.24477. 

[63] Kiblboeck D, Klingel K, Genger M, Traxler S, Braunsteiner N, Steinwender C, et al. Myocarditis following mRNA COVID-19 vaccination: call for 
endomyocardial biopsy. ESC Heart Fail 2022;9:1996–2002. https://doi.org/10.1002/ehf2.13791. 

[64] Kim D, Choi JH, Jang JY, So O, Cho E, Choi H, et al. A Case Report for Myopericarditis after BNT162b2 COVID-19 mRNA Vaccination in a 
Korean Young Male. J Korean Med Sci 2021;36. https://doi.org/10.3346/jkms.2021.36.e277. 

[65] Kim I-C, Kim H, Lee HJ, Kim JY, Kim J-Y. Cardiac Imaging of Acute Myocarditis Following COVID-19 mRNA Vaccination. J Korean Med Sci 
2021;36. https://doi.org/10.3346/jkms.2021.36.e229. 

[66] Kimball E, Buchwalder K, Upchurch C, Kea B. Intermittent complete heart block with ventricular standstill after Pfizer COVID‐19 booster 
vaccination: A case report. J Am Coll Emerg Physicians Open 2022;3. https://doi.org/10.1002/emp2.12723. 



[67] Kimura M, Hashimoto T, Noda E, Ishikawa Y, Ishikita A, Fujino T, et al. Fulminant necrotizing eosinophilic myocarditis after COVID-19 vaccination 
survived with mechanical circulatory support. ESC Heart Fail 2022;9:2732–7. https://doi.org/10.1002/ehf2.13962. 

[68] Koizumi T, Awaya T, Yoshioka K, Kitano S, Hayama H, Amemiya K, et al. Myocarditis after COVID-19 mRNA vaccines. QJM 2021;114:741–3. 
https://doi.org/10.1093/qjmed/hcab244. 

[69] Kojima N, Tada H, Okada H, Yoshida S, Sakata K, Usui S, et al. Case Report: Myocarditis Associated With COVID-19 mRNA Vaccination 
Following Myocarditis Associated With Campylobacter Jejuni. Front Cardiovasc Med 2022;9. https://doi.org/10.3389/fcvm.2022.837759. 

[70] Kokawa T, Yamamoto H, Itoh M, Shimane A, Kawai H, Takaya T. Fever-Related Ventricular Fibrillation ― Potential Adverse Effect of SARS-
CoV-2 Vaccination in Patients With Brugada Syndrome ―. Circulation Journal 2022;86:CJ-21-0750. https://doi.org/10.1253/circj.CJ-21-0750. 

[71] Kyaw H, Shajahan S, Gulati A, Synn S, Khurana S, Nazar N, et al. COVID-19 mRNA Vaccine-Associated Myocarditis. Cureus 2022. 
https://doi.org/10.7759/cureus.21009. 

[72] Larson KF, Ammirati E, Adler ED, Cooper LT, Hong KN, Saponara G, et al. Myocarditis after BNT162b2 and mRNA-1273 Vaccination. Circulation 
2021;144:506–8. https://doi.org/10.1161/CIRCULATIONAHA.121.055913. 

[73] Łaźniak-Pfajfer A, Surmacz R, Rajewska-Tabor J, Pyda M, Lesiak M, Bobkowski W. Myocarditis associated with COVID-19 vaccination in three 
male teenagers. Pol Arch Intern Med 2022;132. https://doi.org/10.20452/pamw.16160. 

[74] Lee E, Chew NWS, Ng P, Yeo TJ. A spectrum of cardiac manifestations post Pfizer-BioNTech COVID-19 vaccination. QJM: An International 
Journal of Medicine 2021;114:661–2. https://doi.org/10.1093/qjmed/hcab177. 

[75] Lee K, Rahimi O, Gupta N, Ahsan C. Complete AV Block in Vaccinated COVID-19 Patient. Case Rep Cardiol 2022;2022:1–4. 
https://doi.org/10.1155/2022/9371818. 

[76] Lee CH, Kong EJ. FDG PET/MRI of Acute Myocarditis after mRNA COVID-19 Vaccination. Clin Nucl Med 2022;47:E421–2. 
https://doi.org/10.1097/RLU.0000000000004123. 

[77] Levin D, Shimon G, Fadlon-Derai M, Gershovitz L, Shovali A, Sebbag A, et al. Myocarditis following COVID-19 vaccination – A case series. 
Vaccine 2021;39:6195–200. https://doi.org/10.1016/j.vaccine.2021.09.004. 

[78] Li K, Huang B, Ji T, Xu S-G, Jiang W. A Postoperative Man with Marfan Syndrome with Palpitations and Chest Pain After Receiving the SARS-
CoV-2 Vaccine. Infect Drug Resist 2021;Volume 14:2953–6. https://doi.org/10.2147/IDR.S323280. 

[79] Maadarani O, Bitar Z, Elzoueiry M, Nader M, Abdelfatah M, Zaalouk T, et al. Myocardial infarction post COVID-19 vaccine – coincidence, Kounis 
syndrome or other explanation – time will tell. JRSM Open 2021;12:205427042110252. https://doi.org/10.1177/20542704211025259. 

[80] Manfredi R, Bianco F, Bucciarelli V, Ciliberti G, Guerra F, Schicchi N, et al. Clinical Profiles and CMR Findings of Young Adults and Pediatrics with 
Acute Myocarditis Following mRNA COVID-19 Vaccination: A Case Series. Vaccines (Basel) 2022;10:169. 
https://doi.org/10.3390/vaccines10020169. 

[81] Mansour J, Short RG, Bhalla S, Woodard PK, Verma A, Robinson X, et al. Acute myocarditis after a second dose of the mRNA COVID-19 vaccine: a 
report of two cases. Clin Imaging 2021;78:247–9. https://doi.org/10.1016/j.clinimag.2021.06.019. 

[82] Marshall M, Ferguson ID, Lewis P, Jaggi P, Gagliardo C, Collins JS, et al. Symptomatic acute myocarditis in 7 adolescents after pfizer-biontech 
covid-19 vaccination. Pediatrics 2021;148. https://doi.org/10.1542/peds.2021-052478. 

[83] Marsukjai A, Theerasuwipakorn N, Tumkosit M, Chattranukulchai P, Srichomkwun P, Prechawat S. Concomitant myocarditis and painless thyroiditis 
after AstraZeneca coronavirus disease 2019 vaccination: a case report. J Med Case Rep 2022;16. https://doi.org/10.1186/s13256-022-03438-z. 

[84] McLean K, Johnson TJ. Myopericarditis in a previously healthy adolescent male following COVID‐19 vaccination: A case report. Academic 
Emergency Medicine 2021;28:918–21. https://doi.org/10.1111/acem.14322. 

[85] Mengesha B, Asenov AG, Hirsh-Raccah B, Amir O, Pappo O, Asleh R. Severe Acute Myocarditis after the Third (Booster) Dose of mRNA COVID-
19 Vaccination. Vaccines (Basel) 2022;10. https://doi.org/10.3390/vaccines10040575. 

[86] Mimouni H, Bahouh C, amaqdouf S, laaribi I, Baddi M, Berichi S, et al. Cardiogenic shock revealing myocarditis after mRNA vaccination against 
covid-19: Case report and brief review for the first case in Morocco. Annals of Medicine and Surgery 2022;74. 
https://doi.org/10.1016/j.amsu.2021.103210. 

[87] Minocha PK, Better D, Singh RK, Hoque T. Recurrence of Acute Myocarditis Temporally Associated with Receipt of the mRNA Coronavirus Disease 
2019 (COVID-19) Vaccine in a Male Adolescent. Journal of Pediatrics 2021;238:321–3. https://doi.org/10.1016/j.jpeds.2021.06.035. 

[88] Miqdad MA, Nasser H, Alshehri A, Mourad AR. Acute Myocarditis Following the Administration of the Second BNT162b2 COVID-19 Vaccine 
Dose. Cureus 2021. https://doi.org/10.7759/cureus.18880. 

[89] Misumi I, Ogata A, Fukuda K, Sato K, Nagano M, Usuku H, et al. Constrictive pericarditis following mRNA COVID-19 vaccination in a patient with 
systemic sclerosis. J Cardiol Cases 2022;26:97–100. https://doi.org/10.1016/j.jccase.2022.03.014. 

[90] Mizoguchi T, Yokoi M, Shintani Y, Yamamoto J, Mori K, Fujita H, et al. A case of an elderly female who developed subacute pleuropericarditis 
following BNT162b2 mRNA COVID-19 vaccination. J Cardiol Cases 2022;26:225–8. https://doi.org/10.1016/j.jccase.2022.04.020. 

[91] Moosmann J, Gentles T, Occleshaw C, Mitchelson B. COVID Vaccine-Associated Myocarditis in Adolescent Siblings: Does It Run in the Family? 
Vaccines (Basel) 2022;10. https://doi.org/10.3390/vaccines10040611. 

[92] Morton Z, Green D, Grisham M. A case of myopericarditis following administration of the Pfizer COVID-19 vaccine. Archive of Clinical Cases 
2022;9:1–5. https://doi.org/10.22551/2022.34.0901.10195. 

[93] Murakami Y, Shinohara M, Oka Y, Wada R, Noike R, Ohara H, et al. Myocarditis Following a COVID-19 Messenger RNA Vaccination: A Japanese 
Case Series. Internal Medicine 2022;61:501–5. https://doi.org/10.2169/internalmedicine.8731-21. 

[94] Muthukumar A, Narasimhan M, Li QZ, Mahimainathan L, Hitto I, Fuda F, et al. In-Depth Evaluation of a Case of Presumed Myocarditis after the 
Second Dose of COVID-19 mRNA Vaccine. Circulation 2021;144:487–98. https://doi.org/10.1161/CIRCULATIONAHA.121.056038. 

[95] Nagasaka T, Koitabashi N, Ishibashi Y, Aihara K, Takama N, Ohyama Y, et al. Acute myocarditis associated with COVID-19 vaccination: A case 
report. J Cardiol Cases 2022;25:285–8. https://doi.org/10.1016/j.jccase.2021.11.006. 

[96] Naghashzadeh F, Shafaghi S, Dorudinia A, Naji SA, Marjani M, Amin A, et al. Myocarditis following rAd26 and rAd5 vector‐based COVID‐19 
vaccine: case report. ESC Heart Fail 2022;9:1483–6. https://doi.org/10.1002/ehf2.13821. 

[97] Nakanishi Y, Honda S, Yamano M, Kawasaki T, Yoshioka K. Constrictive pericarditis after SARS-CoV-2 vaccination: A case report. International 
Journal of Infectious Diseases 2022;116:238–40. https://doi.org/10.1016/j.ijid.2022.01.027. 

[98] Nassar M, Nso N, Gonzalez C, Lakhdar S, Alshamam M, Elshafey M, et al. COVID-19 vaccine-induced myocarditis: Case report with literature 
review. Diabetes and Metabolic Syndrome: Clinical Research and Reviews 2021;15. https://doi.org/10.1016/j.dsx.2021.102205. 

[99] Nguyen TD, Mall G, Westphal JG, Weingärtner O, Möbius‐Winkler S, Schulze PC. Acute myocarditis after COVID‐19 vaccination with mRNA‐1273 
in a patient with former SARS‐CoV‐2 infection. ESC Heart Fail 2021;8:4710–4. https://doi.org/10.1002/ehf2.13613. 

[100] Nunn S, Kersten J, Tadic M, Wolf A, Gonska B, Hüll E, et al. Case Report: Myocarditis After COVID-19 Vaccination – Case Series and Literature 
Review. Front Med (Lausanne) 2022;9. https://doi.org/10.3389/fmed.2022.836620. 

[101] Ohnishi M, Tanaka Y, Nishida S, Sugimoto T. Case report of acute myocarditis after administration of coronavirus disease 2019 vaccine in Japan. Eur 
Heart J Case Rep 2022;6. https://doi.org/10.1093/ehjcr/ytab534. 

[102] Oka A, Sudo Y, Miyoshi T, Ozaki M, Kimura Y, Takagi W, et al. Fulminant myocarditis after the second dose of COVID‐19 mRNA vaccination. Clin 
Case Rep 2022;10. https://doi.org/10.1002/ccr3.5378. 

[103] Olagunju A, Moradi A, Johnson B, Lebaron Z, Johnson R, Mehdizadeh A. Acute Myocarditis Following Vaccination With the First Dose of the 
mRNA-1273 Vaccine. J Investig Med High Impact Case Rep 2022;10. https://doi.org/10.1177/23247096221092291. 

[104] Olmos CV, Trahan S, Rochon A, Ducharme A. Severe myocarditis after SARS-CoV-2 vaccination in a 49-year-old woman. CMAJ 2022;194:E581–4. 
https://doi.org/10.1503/cmaj.211687. 



[105] Onderko L, Starobin B, Riviere AE, Hohl PK, Phillips CT, Morgan RB, et al. Myocarditis in the Setting of Recent COVID-19 Vaccination. Case Rep 
Cardiol 2021;2021:1–5. https://doi.org/10.1155/2021/6806500. 

[106] Pantsios C, Anyfantakis Z-A, Xanthopoulos A, Leventis I, Skoularigkis S, Dimos A, et al. Acute Myopericarditis after the Second Dose of mRNA 
COVID-19 Vaccine Mimicking Acute Coronary Syndrome. Case Rep Cardiol 2022;2022:1–5. https://doi.org/10.1155/2022/1600734. 

[107] Park J, Brekke DR, Bratincsak A. Self-limited myocarditis presenting with chest pain and ST segment elevation in adolescents after vaccination with 
the BNT162b2 mRNA vaccine. Cardiol Young 2022;32:146–9. https://doi.org/10.1017/S1047951121002547. 

[108] Parmar K, Mekraksakit P, del Rio-Pertuz G, Sethi P, Motes A, Hughes M, et al. Myocarditis following COVID-19 mRNA vaccination. Baylor 
University Medical Center Proceedings 2022;35:209–13. https://doi.org/10.1080/08998280.2021.1990743. 

[109] Pasha MA, Isaac S, Khan Z. Recurrent Myocarditis Following COVID-19 Infection and the mRNA Vaccine. Cureus 2022. 
https://doi.org/10.7759/cureus.26650. 

[110] Patel YR, Louis DW, Atalay M, Agarwal S, Shah NR. Cardiovascular magnetic resonance findings in young adult patients with acute myocarditis 
following mRNA COVID-19 vaccination: a case series. Journal of Cardiovascular Magnetic Resonance 2021;23:101. https://doi.org/10.1186/s12968-
021-00795-4. 

[111] Patrignani A, Schicchi N, Calcagnoli F, Falchetti E, Ciampani N, Argalia G, et al. Acute myocarditis following Comirnaty vaccination in a healthy 
man with previous SARS-CoV-2 infection. Radiol Case Rep 2021;16:3321–5. https://doi.org/10.1016/j.radcr.2021.07.082. 

[112] Puchalski M, Kamińska H, Bartoszek M, Brzewski M, Werner B. COVID-19-Vaccination-Induced Myocarditis in Teenagers: Case Series with 
Further Follow-Up. Int J Environ Res Public Health 2022;19:3456. https://doi.org/10.3390/ijerph19063456. 

[113] Riddell C, Edwards NC, Stewart R. Case report: mRNA COVID-19 vaccine-related acute pericarditis with evolution to myopericarditis. Eur Heart J 
Case Rep 2022;6. https://doi.org/10.1093/ehjcr/ytac298. 

[114] Riedel PG, Sakai VF, Toniasso S de CC, Brum MCB, Fernandes FS, Pereira RM, et al. Heart failure secondary to myocarditis after SARS-CoV-2 
reinfection: a case report. International Journal of Infectious Diseases 2021;113:175–7. https://doi.org/10.1016/j.ijid.2021.10.031. 

[115] Rosner CM, Genovese L, Tehrani BN, Atkins M, Bakhshi H, Chaudhri S, et al. Myocarditis Temporally Associated With COVID-19 Vaccination. 
Circulation 2021;144:502–5. https://doi.org/10.1161/CIRCULATIONAHA.121.055891. 

[116] Sakaguchi S, Fujimoto N, Ichikawa K, Izumi D, Katsuta K, Takafuji M, et al. Myopericarditis After COVID-19 mRNA Vaccination. Circulation 
Journal 2022;86:472. https://doi.org/10.1253/circj.CJ-21-0683. 

[117] Sano M, Murai R, Kim K, Furukawa Y. Cardiac magnetic resonance findings in acute myocarditis after mRNA COVID-19 vaccination. J Cardiol 
Cases 2022;26:17–20. https://doi.org/10.1016/j.jccase.2022.01.015. 

[118] Schauer J, Buddhe S, Colyer J, Sagiv E, Law Y, Mallenahalli Chikkabyrappa S, et al. Myopericarditis After the Pfizer Messenger Ribonucleic Acid 
Coronavirus Disease Vaccine in Adolescents. Journal of Pediatrics 2021;238:317–20. https://doi.org/10.1016/j.jpeds.2021.06.083. 

[119] Schmitt P, Demoulin R, Poyet R, Capilla E, Rohel G, Pons F, et al. Acute Myocarditis after COVID-19 vaccination: A case report. Revue de 
Medecine Interne 2021;42:797–800. https://doi.org/10.1016/j.revmed.2021.10.003. 

[120] Sciaccaluga C, D’Ascenzi F, Cameli M, Gallotta M, Menci D, Antonelli G, et al. Case Report: Two Case Reports of Acute Myopericarditis After 
mRNA COVID-19 Vaccine. Front Cardiovasc Med 2022;9. https://doi.org/10.3389/fcvm.2022.827237. 

[121] Shams P, Ali J, Saadia S, Khan AH, Sultan FAT, Tai J. COVID-19 BBIBP-CorV vaccine and transient heart block – A phenomenon by chance or a 
possible correlation – A case report. Annals of Medicine and Surgery 2021;71. https://doi.org/10.1016/j.amsu.2021.102956. 

[122] Sharbatdaran A, Chahal Y, Molaei M, Bhavsar D. A rare case of COVID-19 vaccine-induced myopericarditis in a young adult. Radiol Case Rep 
2022;17:1916–20. https://doi.org/10.1016/j.radcr.2022.03.039. 

[123] Sharff 2022. Myopericarditis After COVID-19 Booster Dose Vaccination. American Journal of Cardiology 2022;172:164–5. 
https://doi.org/10.1016/j.amjcard.2022.02.038. 

[124] Shiyovich A, Witberg G, Aviv Y, Kornowski R, Hamdan A. A Case Series of Myocarditis Following Third (Booster) Dose of COVID-19 
Vaccination: Magnetic Resonance Imaging Study. Front Cardiovasc Med 2022;9. https://doi.org/10.3389/fcvm.2022.839090. 

[125] Shumkova M, Vassilev D, Karamfiloff K, Ivanova R, Stoyanova K, Yaneva-Sirakova T, et al. Acute myocarditis associated with the Pfizer/BioNTech 
vaccine. Kardiol Pol 2021;79:1282–3. https://doi.org/10.33963/KP.A2021.0095. 

[126] Singh B, Kaur P, Cedeno L, Brahimi T, Patel P, Virk H, et al. COVID-19 mRNA Vaccine and Myocarditis. Eur J Case Rep Intern Med 2021. 
https://doi.org/10.12890/2021_002681. 

[127] Singh A, Nguyen L, Everest S, Afzal S, Shim A. Acute Pericarditis Post mRNA-1273 COVID Vaccine Booster. Cureus 2022. 
https://doi.org/10.7759/cureus.22148. 

[128] Snapiri O, Rosenberg Danziger C, Shirman N, Weissbach A, Lowenthal A, Ayalon I, et al. Transient Cardiac Injury in Adolescents Receiving the 
BNT162b2 mRNA COVID-19 Vaccine. Pediatric Infectious Disease Journal 2021:E360–3. https://doi.org/10.1097/INF.0000000000003235. 

[129] Sokolska JM, Kurcz J, Kosmala W. Every rose has its thorns — Acute myocarditis following COVID-19 vaccination. Kardiol Pol 2021;79:1153–4. 
https://doi.org/10.33963/KP.A2021.0075. 

[130] Starekova J, Bluemke DA, Bradham WS, Grist TM, Schiebler ML, Reeder SB. Myocarditis associated with mRNA COVID-19 vaccination. 
Radiology 2021;301:409. https://doi.org/10.1148/radiol.2021211430. 

[131] Stewart C, Gamble DT, Dawson D. Novel case of takotsubo cardiomyopathy following COVID-19 vaccination. BMJ Case Rep 2022;15. 
https://doi.org/10.1136/bcr-2021-247291. 

[132] Sulemankhil I, Abdelrahman M, Negi SI. Temporal Association Between the COVID-19 Ad26.COV2.S Vaccine and Acute Myocarditis: A Case 
Report and Literature Review. Cardiovascular Revascularization Medicine 2022;38:117–23. https://doi.org/10.1016/j.carrev.2021.08.012. 

[133] Sung JG, Sobieszczyk PS, Bhatt DL. Acute Myocardial Infarction Within 24 Hours After COVID-19 Vaccination. Am J Cardiol 2021;156:129–31. 
https://doi.org/10.1016/j.amjcard.2021.06.047. 

[134] Tano E, San Martin S, Girgis S, Martinez-Fernandez Y, Sanchez Vegas C. Perimyocarditis in Adolescents After Pfizer-BioNTech COVID-19 
Vaccine. J Pediatric Infect Dis Soc 2021;10:962–6. https://doi.org/10.1093/jpids/piab060. 

[135] Tate C, Demashkieh L, Hakmeh W. Isolated Tachycardia Presenting After Pfizer-BioNTech COVID-19 Vaccination. Cureus 2021. 
https://doi.org/10.7759/cureus.16706. 

[136] Tinoco M, Leite S, Faria B, Cardoso S, von Hafe P, Dias G, et al. Perimyocarditis Following COVID-19 Vaccination. Clin Med Insights Cardiol 
2021;15. https://doi.org/10.1177/11795468211056634. 

[137] Toida R, Uezono S, Komatsu H, Toida T, Imamura A, Fujimoto S, et al. Takotsubo cardiomyopathy after vaccination for coronavirus disease 2019 in 
a patient on maintenance hemodialysis. CEN Case Rep 2022;11:220–4. https://doi.org/10.1007/s13730-021-00657-z. 

[138] Akin A, Akay C, Demir M, Ture M. A Pediatric Case of Myopericarditis Post COVID-19 mRNA Vaccine. Cardiol Young 2022. 
https://doi.org/10.1017/S1047951122000312. 

[139] Uesako H, Fujikawa H, Hashimoto S, Wakabayashi T. Prominent J Waves and Ventricular Fibrillation Caused by Myocarditis and Pericarditis After 
BNT162b2 mRNA COVID-19 Vaccination. Canadian Journal of Cardiology 2022;38:844–7. https://doi.org/10.1016/j.cjca.2022.02.005. 

[140] Umei TC, Kishino Y, Watanabe K, Shiraishi Y, Inohara T, Yuasa S, et al. Recurrence of Myopericarditis Following mRNA COVID-19 Vaccination in 
a Male Adolescent. CJC Open 2022;4:350–2. https://doi.org/10.1016/j.cjco.2021.12.002. 

[141] Verma AK, Lavine KJ, Lin C-Y. Myocarditis after Covid-19 mRNA Vaccination. New England Journal of Medicine 2021;385:1332–4. 
https://doi.org/10.1056/nejmc2109975. 

[142] Viani GM, Pedrotti P, Seregni R, Antonio B. Effusive-constrictive pericarditis after the second dose of BNT162b2 vaccine (Comirnaty): A case report. 
Eur Heart J Case Rep 2022;6. https://doi.org/10.1093/ehjcr/ytac012. 

[143] Walters CG, Jaiswal DD, Hu TX, Kim SS. Myopericarditis in a Young Adult Secondary to COVID-19 Vaccination. Methodist Debakey Cardiovasc J 
2021;17:13–7. https://doi.org/10.14797/mdcvj.847. 



[144] Watkins K, Griffin G, Septaric K, Simon EL. Myocarditis after BNT162b2 vaccination in a healthy male. American Journal of Emergency Medicine 
2021;50:815.e1-815.e2. https://doi.org/10.1016/j.ajem.2021.06.051. 

[145] Williams CB, Choi J, Hosseini F, Roberts J, Ramanathan K, Ong K. Acute Myocarditis Following mRNA-1273 SARS-CoV-2 Vaccination. CJC Open 
2021;3:1410–2. https://doi.org/10.1016/j.cjco.2021.07.008. 

[146] Wu B, Mittal N, Adler ED, Hong KN. Acute myocarditis after receiving first dose of BNT162b2 mRNA vaccine. J Cardiol Cases 2022;25:348–50. 
https://doi.org/10.1016/j.jccase.2021.12.009. 

[147] Wu C-T, Chin S-C, Chu P-H. Acute Fulminant Myocarditis After ChAdOx1 nCoV-19 Vaccine: A Case Report and Literature Review. Front 
Cardiovasc Med 2022;9. https://doi.org/10.3389/fcvm.2022.856991. 

[148] Xinias I, Mavroudi A, Theodorou G-T, Roilidis I. COVID-19 mRNA Vaccination Mimicking Heart Attack in a Healthy 56-Year-Old Physician. Infect 
Dis Rep 2022;14:93–7. https://doi.org/10.3390/idr14010011. 

[149] Yamaura H, Ishikawa H, Otsuka K, Kasayuki N. Reverse Takotsubo Cardiomyopathy as a Cause of Acute Chest Pain in a Young Woman Following 
COVID-19 Vaccination. Circ Cardiovasc Imaging 2022;15:e013661. https://doi.org/10.1161/CIRCIMAGING.121.013661. 

[150] Yamamoto M, Tajiri K, Ayuzawa S, Ieda M. Pathological findings of clinically suspected myocarditis temporally associated with COVID-19 
vaccination. Eur J Heart Fail 2022;24:1132–8. https://doi.org/10.1002/ejhf.2523. 
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Supplemental Table 3. Quality Assessment of Included Case Report Studies using The Joanna Briggs Institute (JBI) Critical Appraisal checklist.  



Study ID 

The Joanna Briggs Institute (JBI) Critical Appraisal checklist for Case Reports 

Quality 
(Total 
Quality 
Score) 

 

Were the 
patient's 
demographic 
characteristics 
clearly 
described? 

Was the 
patient’s 
history 
clearly 
described 
and 
presented 
as a 
timeline? 

Was the current 
clinical 
condition of the 
patient on 
presentation 
clearly 
described? 

Were 
diagnostic 
tests or 
assessment 
methods and 
the results 
clearly 
described? 

Was the 
interventi
on(s) or 
treatment 
procedure
(s) clearly 
described? 

Was the 
post-
intervention 
clinical 
condition 
clearly 
described? 

Were adverse 
events (harms) or 
unanticipated 
events identified 
and described? 

                Does the case report provide  
takeaway lessons?  

Agdamag 
2022 [1] 

YES YES YES YES YES YES NA YES 87% 

Alania-
Torres 
2021[2] 

YES YES YES YES YES YES NO YES 88% 

Albert 
2021[3] 

YES YES YES YES YES NO NO YES 75% 

Alizadeh 
2022[4] 

YES NO YES YES YES YES NO YES 88% 

Anthony 
2022[5] 

YES YES YES YES Yes              YES NO YES 88% 

Ashaari 
2021[6] 

YES YES YES YES YES YES NO YES 88% 

Azdaki 
2021[7] 

YES YES YES YES YES YES NO YES 88% 

Azir 2021[8] YES YES YES YES YES YES NO YES 88% 

Bartlett 
2021[9] 

YES YES YES YES YES YES NO YES 88% 

Boivin 2021 
[10] 

YES YES YES YES YES NO NO YES 75% 

Brage 
2022[11] 

YES YES YES YES YES NO NO YES 75% 

Cereda 
2021[12] 

YES NO YES YES YES YES YES YES 87% 

Chachar 
2021[13] 

YES NO YES YES YES NO NO YES 63% 

Calderón-
Colmenero 
2021[14] 

YES NO YES YES YES YES NA YES 75% 

Chatterjee 
2021[15] 

YES YES YES YES YES YES NO YES 88% 

Chellapandia
n 2022[16] 

YES YES YES YES YES NR NO YES 75% 

Choi 
2021[17] 

YES NO YES YES YES YES NA YES 75% 

Chow 
2022[18] 

YES YES YES YES YES YES NO YES 75% 

Crane 
2021[19] 

YES YES YES YES YES YES NO YES 75% 

D’Angelo 
2021[20] 

YES NO YES YES YES YES NA YES 75% 

Deb 
2021[21] 

YES NO YES YES YES YES NA YES 75% 



Dlewati 
2022[22] 

YES NO YES YES YES YES NA YES 75% 

Ehrlich 
2021[23] 

YES NO YES YES YES YES NA YES 75% 

Elhouderi 
2022[24] 

YES YES YES YES YES YES NO YES 88% 

Etuk 
2022[25] 

YES YES YES YES YES YES NO YES 88% 

Fadah 
2022[26] 

YES YES YES YES YES YES NO YES 88% 

Farooq 
2022[27] 

YES YES YES YES NO NO NO YES 63% 

Fearon 
2021[28] 

YES NO YES YES YES YES NO YES 75% 

Fosch 
2022[29] 

YES YES YES YES YES YES NA YES 87% 

Fritz 
2022[30] 

YES YES YES YES YES YES NO YES 75% 

Generette 
2022[31] 

YES YES YES YES YES YES NO YES 75% 

Gill  
A [32] 

YES YES YES YES YES YES NO YES 88% 

Gomes 
2022[33] 

YES YES YES YES YES YES NO YES 88% 

Hajsadeghi 
2022[34] 

YES YES YES YES YES YES NO YES 88% 

Hasnie 
2021[35] 

YES NO YES YES YES YES NO YES 75% 

Hassanzadeh 
2022[36] 

YES YES YES YES YES YES NO YES 88% 

Hirsch 
2022[37] 

YES YES YES YES YES YES NO YES 88% 

Horiuchi 
2022[38] 

YES YES YES YES YES YES NO YES 88% 

Hung 
2022[39] 

YES YES YES YES YES NO NO YES 75% 

Iqbal 
2021[40] 

YES NO YES YES YES YES NO YES 88% 

Issak 
2021[41] 

YES NO YES YES YES NO NA YES 63% 

Iwamuro 
2022[42] 

YES YES YES YES YES NO NO YES 63% 

Javed 
2022[43] 

YES YES YES YES YES YES NO YES 88% 

Kadwalwala 
2021[44] 

YES YES YES YES YES YES NA YES 87% 

Kaneta 
2022[45] 

YES YES YES YES YES YES NO YES 88% 

Kang 
2022[46] 

YES YES YES YES YES YES NO YES 88% 

Kawakami 
2022[47] 

YES YES YES YES YES YES NO YES 88% 

Kevin Lee 
2022[48] 

YES YES YES YES YES YES NO YES 75% 



Khan 
2022[49] 

YES YES YES YES YES YES NO YES 88% 

Kim 2021 
A[50] 

YES NO YES YES YES YES NO YES 75% 

Kim 2021 
B[51] 

YES YES YES YES YES YES NO YES 88% 

Kimball 
2022[52] 

YES YES YES YES YES YES NO YES 88% 

Kimura 
2022[53] 

YES YES YES YES YES YES NO YES 88% 

Kojima 
2022[54] 

YES YES YES YES YES YES NO YES 88% 

Kokawa 
2022[55] 

YES NO YES NO NO NO NO YES 38% 

Kyaw 
2022[56] 

YES YES YES YES YES YES NO YES 88% 

Lee 2022[57] YES NO NO NO NO NO NA NO 13% 

Li 2020[58] YES NO NO YES NO YES NO YES 50% 

Maadarani 
2021[59] 

YES NO YES YES YES YES NO YES 75% 

Marsukjai 
2022[60] 

YES YES YES YES YES YES NO YES 88% 

McLean 
2021[61] 

YES NO YES YES YES YES NO YES 75% 

Mengesha 
2022[62] 

YES YES YES YES YES YES NO YES 88% 

Mimouni 
2022[63] 

YES YES YES YES YES YES YES YES 100% 

Minocha 
2021[64] 

YES NO YES YES YES YES NA YES 75% 

Miqdad 
2021[65] 

YES YES YES YES YES YES NO YES 88% 

Misumi 
2022[66] 

YES YES YES YES YES YES NO YES 88% 

Mizoguchi 
2022[67] 

YES YES YES YES YES YES YES YES 100% 

Morton 
2021[68] 

YES YES YES YES YES YES NO YES 88% 

Muthukumar 
2021[69] 

YES NO YES YES YES YES NA YES 63% 

Nagasaka 
2022[70] 

YES YES YES YES YES YES NO YES 88% 

Naghashzade
h 2022[71] 

YES YES YES YES YES YES NO YES 88% 

Nakanishi 
2022[72] 

YES YES YES YES YES YES NO YES 88% 

Nassar 
2021[73] 

YES NO YES YES YES YES NA YES 63% 

Nguyen 
2021[74] 

YES YES YES YES YES YES NO YES 88% 

Ohnishi 
2022[75] 

YES YES YES YES YES YES YES YES 100% 

Oka 
2022[76] 

YES YES YES YES YES YES NO YES 88% 



Olagunju 
2022[77] 

YES YES YES YES YES NO NO YES 75% 

Olmos 
2022[78] 

YES YES YES YES YES YES NO YES 88% 

Pantsois 
2022[79] 

YES YES YES YES YES YES YES YES 100% 

Pasha 
2022[80] 

YES YES YES YES YES YES NO YES 88% 

Patrignani 
2021[81] 

YES YES YES YES YES YES NO YES 88% 

Riddell 
2022[82] 

YES YES YES YES YES YES NO YES 88% 

Riedel 
2021[83] 

YES YES YES YES YES YES NA YES 87% 

Sakaguchi 
2022[84] 

YES NO NO YES YES NO NA YES 50% 

Sano 
2022[85] 

YES YES YES YES YES YES NO YES 88% 

Schmitt 
2021[86] 

YES NO YES YES YES YES NA YES 75% 

Shams 
2021[87] 

YES YES YES YES YES YES NO YES 88% 

Sharbatdaran 
2022[88] 

YES YES YES YES YES NO NO YES 75% 

Shumkova 
2021[89] 

YES NO YES YES YES NO NA YES 63% 

Singh 
2021[90] 

YES YES YES YES YES YES NO YES 88% 

Singh 
2022[91] 

YES YES YES YES YES YES NO YES 88% 

Sokolska 
2021[92] 

YES NO YES YES YES NO NA YES 63% 

Stewart 
2021[93] 

YES YES YES YES NO YES NO YES 75% 

Sulemankhil 
2022[94] 

YES NO YES YES YES NO NO YES 63% 

Tate 
2021[95] 

YES YES YES YES YES YES NO YES 88% 

Tinoco 
2021[96] 

YES YES YES YES NO YES NO YES 75% 

Toida 
2022[97] 

YES YES YES YES YES YES NO YES 88% 

Ture 
2022[98] 

YES YES YES YES YES YES NA YES 87% 

Uesako 
2022[99] 

YES YES YES YES NO YES NO YES 75% 

Umei 
2022[100] 

YES YES YES YES YES YES NO YES 88% 

Verma 
2021[101] 

YES NO YES YES YES YES NA YES 63% 

Viani 
2022[102] 

YES YES YES YES NO YES NO YES 75% 

Walters 
2021[103] 

YES YES YES YES YES YES NO YES 88% 



Watkins 
2021[104] 

YES NO YES YES YES YES NA YES 63% 

Williams 
2021[105] 

YES YES YES YES YES YES NO YES 88% 

Wu 
2021[106] 

YES YES YES YES YES YES NO YES 88% 

Wu 
2022[107] 

YES YES YES YES YES YES NO YES 88% 

Xinias 
2022[108] 

YES YES YES YES YES YES NO YES 88% 

Yamaura 
2022[109] 

YES NO YES YES YES NO NA YES 63% 

 
NA: not applicable, Good: More than 70%, Fair: More than 50%, Poor: Less than 50% 
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Supplementary Material Table 4. Comparison with Previous Studies. 
 Ling 20221 Lee 20222 Park 20223 Behers 20224 Bellos 20225 Chou 20226 Ahmed 20227 Our study 

Methodology of search 
Electronic databases  MEDLINE, Embase, 

Cochrane, Scopus 
PubMed, LitCovid and the 
Cochrane COVID-19 
Study Register 

PUBMED and 
MEDLINE 

PubMed, Cochrane, 
Web of Science, and 
Embase. 

Medline, Scopus, 
Web of Science, 
CENTRAL, and 
Google Scholar 

PubMed, Embase, 
and several Latin 
American databases 

(PubMed and Google 
Scholar) 

PubMed, Scopus, 
Cochrane Library, and 
Web of Science 

Quality of included studies All studies were of good 
quality 

NR NR The average risk bias 
assessment score for 
the included case 
reports for this study 
was 6.8/8. 

The reporting of cases 
was evaluated as 
adequate in the 
majority (89.7%) of 
studies. 

NR NR 88.5% of included studies 
have good quality. 

Number of studies  22 52 57  53 39  39 62 150 
Number of cases NR 200 275 53 129 343 218 349 
The design of studies included Observational studies Case series, case reports, 

and letters to the editor.  
Case reports, case 
series, and summated 
case series 

case reports Pooled cohort and 
observational studies. 

Cohort, case series, 
case–noncase, and 
case-control studies 

Case series and case 
reports 

Case series and case 
reports 

Heart-related complications 

Myocarditis  NR 2–5 per million mRNA 
vaccines 

86.9% 3.8% 87.2% 79.73% 82.1% 76.6% 

Myopericarditis  18·2 cases per million doses 
of vaccine 

NR NR NR NR NR NR 14.6% 

Pericarditis  NR NR NR NR NR 1.66% NR 2.3% 
Stress-induced cardiomyopathy  NR NR NR NR NR NR NR 1.1% 
Arrhythmia  NR NR NR 1.88% NR NR NR 8.6% 
Ischemic heart disease  NR NR NR NR NR NR NR 3.1% 

Cardiological investigations 
Elevated troponin level. NR 100% 100% 98.1% NR NR 98.6% 93.4% 
Abnormal electrocardiograms. NR NR 68.5% NR 88.4% NR 88.5% 82% 
Abnormal echocardiograms NR NR NR NR 27.9% NR NR 36.3% 
Abnormal cardiac MRI NR NR NR NR NR NR NR 68.6% 
Abnormal findings in coronary 
artery imaging 

NR NR NR 3.8% NR NR NR 4.3% 

Left ventricular ejection less 
than 50% 

NR NR NR 41.5% 23.3% NR 21.5% 36.3% 

Cases improved 
Cases improved after the 
treatment 

NR NR NR NR NR 99.67% 92.6% 96.9% 
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