
Supplementary TABLE S1. Characteristics of Cases with Myocarditis Following COVID-19 Vaccination (n = 532) 

First author (Ref) Study design Patient’s 
characteristics Vaccine type (dosage) Patient’s presentation Outcome 

Albert, USA (1) Case report(n=1) Male (24y/o) Moderna(2nd) Chest pain (sub-sternal), fever/chills, and body aches Discharged 

Ammirati, Italy  (2) Correspondence (n=1) Male(56y/o) Pfizer-BioNTech(2nd) Chest pain (acute onset) Discharged 

D’Angelo, Italy (3) Case report (n=1) Male(30y/o) Pfizer-BioNTech(2nd) Chest pain (retrosternal), dyspnea,nausea, 
sweating,fever,arthralgia Discharged 

Deb, USA (4) Case report (n=1) Male(67y/o) * Moderna(2nd) SOB, fever/chills, nausea, orthopnea, fatigue Discharged 

Garcı´a, Spain (5) Scientific letter (n=1) Male (39 y/o) # Pfizer-BioNTech(2nd) Chest pain, inter-scapular pain, fever Discharged 

Habib, Qatar (6) Case report (n=1) Male (37y/o), ex-
smoker, drinking Pfizer-BioNTech(2nd) Chest pain (retrosternal), generalized body aches, 

fever/chills, headache Discharged 

Shaw, USA (7) Imagine vignette(n=4) 
2 Male (16-24 y/o) 

2 Female (17-31 y/o) 

Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech(2nd): 2 

Moderna(1st): 1 

Chest pain NR 

Watkins, USA (8) Case report (n=1) Male (20y/o), tobacco 
abuser Pfizer-BioNTech(2nd) Chest pain (mid-sternal), SOB Discharged 

Singh B, USA (9) Case report (n=1) Male (24y/o)alcohol 
socially Pfizer-BioNTech(2nd) Chest pain, headache, fever/chills, fatigue Discharged 

Muthukumar, USA 
(10) Case report (n=1) Male (52y/o), HLP, 

OSA, hepatic steatosis Moderna(2nd) Chest pain (sub-sternal), fever/chills,myalgia, 
headache Discharged 

Minocha, USA (11) Brief report (n=1) Male (17y/o) Pfizer-BioNTech(2nd) Chest pain, fever, body aches Discharged 

McLean, USA (12) Case report (n=1) Male (16y/o) Pfizer-BioNTech(2nd) Chest pain (sharp/stabbing) Discharged 

Dickey, USA (13) Case series(n=6) 6 Male (16-40y/o) Pfizer-BioNTech(2nd): 5 Chest pain, fever/chills,myalgia,headache,neck 
pain,rhinorrhea,malaises Discharged 



Moderna(2nd): 1  

Kim HW, USA (14) Brief report (n=4) 

3 Male (23- 36 y/o) 

1 Female (70y/o), 
HLP, cigarette 

smoking 

Moderna(2nd): 2 

Pfizer-BioNTech(2nd): 2 

Chest pain,SOB, injection site discomfort, 
fatigue/muscle ache, fever/chills, headache, 

diaphoresis, syncope, palpitations 
Discharged 

 
Larson, Italy (15) Case series (n=8) 

8 Male (21-56 y/o) 

 

Moderna(2nd): 3 

Pfizer-BioNTech(2nd): 5 

Chest pain, fever/chills,myalgia, SOB,cough 

 
Discharged 

Vidula, USA (16) Case series (n=2) 
2 Male(18-19y/o) 

 

Pfizer-BioNTech(2nd): 1 

Moderna(2nd): 1 

Chest pain (sub-sternal), SOB,fevers, myalgia 

 
Discharged 

Mansour, USA (17) Cardiothoracic 
imaging (n=2) 

1 Male (25 y/o) 

1 Female (21 y/o) 
Moderna(2nd): 2 

 

Chest pain (sub-sternal), fever/chills 

 

Discharged 

Marshall, USA (18) Case series (n=7) 7 Male(14-19y/o) Pfizer-BioNTech(2nd): 7 
Chest pain,fever,SOB, fatigue, bilateral arm 

pain,nausea,vomiting,anorexia, myalgia,abdominal 
pain,palpitation,headache, weakness 

Discharged 

Montgomery, USA 
(19)  Brief report (n=23) 23 Male 

Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech(2nd): 6 

Moderna(1st): 2 

Moderna(2nd): 14 

Chest pain Discharged 

Mouch, Israel (20) Short communication 
(n=6) 

6 Male(17-45 y/o) 

 

Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech(2nd): 5 
Chest pain Discharged 

Nevet, Israel  (21) Brief communication 
(n=3) 

3 Male(20-29 y/o) 

 

Pfizer-BioNTech(2nd): 3 

 

 

Chest pain, fever 
NR 

 

Rosner, USA (22) 
Case series (n=7) 

7 Male(19-39 y/o) 

 

Pfizer-BioNTech(2nd): 5 

Moderna(2nd): 1 

Johnson & Johnson: 1 

Chest pain,SOB, fever/chills,myalgia,headache Discharged 



Schauer, USA (23) Case series (n=13) 
12 Male(12-17 y/o) 

1 Female (12-17 y/o) 
Pfizer-BioNTech(2nd): 13 Chest pain, fever/chills, SOB, myalgia, headache, 

malaise, vomiting Discharged 

Park, USA (24) Brief report (n=2) 
2 Male (15-16 y/o) 

 

Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech(2nd): 1 
Chest pain,fever, headache Discharged 

Cereda, Italy (25) Case report (n=1) Male(21y/o) Pfizer-BioNTech (2nd) Chest pain, fever, myalgia Discharged 

Williams, USA (26) Case report (n=1) Male (34y/o) Moderna(2nd) Chest pain (pleuritic retrosternal), fever Discharged 

Starekova, USA (27) Research letter (n=5) 
4 Male(17-38 y/o) 

1 female (32 y/o) 

Pfizer-BioNTech(2nd): 3 

Moderna(2nd): 2 
Chest pain, fever/chills, malaise, headache, dyspnea, 

nausea, lightheadedness,body ache,fatigue Discharged 

Nassar, USA (28) Case report (n=1) Female (70 y/o), 
multiple sclerosis Janssen/Johnson& Johnson Dyspnea Expired 

Di Tano, Italy (29) Case report (n=1) Male(29y/o) Moderna(1st) Fever, precordial and inter-scapular pain Discharged 

Khogali, Qatar (30) Case report (n=1) Female (29 y/o) Moderna (2nd) Fever, fatigue Discharged 

Tano, USA (31) Brief report (n=8) 8 Male (15-17 y/o) 

 

Pfizer-BioNTech (1st): 2 

Pfizer-BioNTech (2nd): 6 

Chest pain  

Discharged 

 

Issak, Germany (32) 

 

Images in radiology 
(n=1) 

 

Male (15 y/o) 

 

Pfizer-BioNTech (2nd) 

 

Fever, myalgia 

 

Discharged 

Verma, USA (33) Correspondence (n=2) 1 Male (42 y/o) 

1 Female (45 y/o) 

Pfizer-BioNTech(1st): 1 

Moderna(2nd): 1 

Chest pain, dyspnea, dizziness Discharges/ 
Expired 

Diaz, USA (34) 

 

Researchletter (n=57) 

 

 

42 Male, 15 Female 

Pfizer-BioNTech: 32 

Moderna: 23 

Janssen/Johnson&Johnson: 2 

 

NR 

Discharged 

Levin, Israel (35) Short communication 7 Male (18-24 y/o) Pfizer-BioNTech (2nd): 7 Chest pain, fever, fatigue Discharged 



(n=7) 

Shumkova, Bulgaria 
(36) 

Clinical vignette (n=1) Male (23 y/o) Pfizer-BioNTech (2nd) Chest pain, fever, SOB Discharged 

Cimaglia, Italy (37) Case report (n=1) Male (24 y/o) Pfizer-BioNTech (2nd) Radiating chest pain worsened by breathing Discharged 

Dionne, USA (38) Case series (n=15) 14 Male 

1 Female (12-18 y/o) 

Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech(2nd): 14 
Chest pain,fever, myalgia, headache 

Discharged 

Ehrlich, Germany 
(39) 

Letter to Editor (n=1) Male (40 y/o) Pfizer-BioNTech(1st)   Chest pain, SOB, headache Discharged 

Gautam, USA (40) Case report (n=1) Male (66 y/o) Pfizer-BioNTech (2nd) Crushing substernal chest discomfort, diaphoresis, 
emesis 

Discharged 

Kim IC, Korea (41) Case report (n=1) Male (24 y/o) Pfizer-BioNTech (2nd) Chest pain(sub-sternal) Discharged 

Jain, USA (42) Case series (n=63) 58 Male, 5 Female  

(12-20 y/o) 

Pfizer-BioNTech: 59 

Moderna: 4 

Chest pain, fever, SOB, nausea Discharged 

King, USA (43) Short communication 
(n=4) 

3 Male (20-30 y/o) 

1 Female (23 y/o) 

Pfizer-BioNTech (2nd): 1 

Moderna(2nd): 3 

Chest pain Discharged 

Matta, USA (44) Case report (n=1) Male (27 y/o) Pfizer-BioNTech (2nd) Chest pain (central, sharp), fatigue Discharged 

Patel, USA (45) Case series (n=5) 5 Male (19-37 y/o) Pfizer-BioNTech(1st): 1 

Pfizer-BioNTech (2nd): 3 

Moderna(2nd): 1 

Fever/chills, nausea  Discharged 

Patrignani, Italy (46) Case report (n=1) Male (56 y/o) Pfizer-BioNTech(1st) Epigastric pain, tachycardia, hypotension  Discharged 

Sulemankhil, USA 
(47) 

Case report (n=1) Male (33 y/o) Janssen/Johnson&Johnson Chest pain (sub-sternal) myalgia, fever/chills Discharged 

Tailor, USA (48) Case report (n=1) Male (44 y/o) Moderna(2nd) Chest pain (severe), dyspnea, headache Discharged 

Ujueta, USA (49) Case report (n=1) Female (62 y/o) Janssen/Johnson&Johnson Weakness, body aches (progressive), worsening Expired 



fatigue 

Hung, Taiwan (50) Case report (n=1) Male (23 y/o) AstraZeneca (1st) Fever, myalgia, sore throat Discharged 

Kaneta, Japan  (51) Case report (n=1) Male (25 y/o) Moderna (2nd) Fever Discharged 

Kaul, USA (52) Case report (n=2) 2 Male (21 and 28 
y/o) 

Pfizer-BioNTech (2nd): 1 
Moderna (2nd): 1 

Chest pain (sub-sternal), fever/chills, headache Discharged 

Kim D, Korea (53) Case report (n=1) Male (29 y/o) Pfizer-BioNTech (2nd) Chest pain Discharged  

Koizumi, Japan (54) Case report (n=2) 2 Male (22 and 27 
y/o) 

Moderna (2nd): 2 Chest pain Discharged 

Maki, Japan (55) Image Focus (n=1) Female (20 y/o), case 
of Kawasaki disease 

Moderna (2nd) Chest pain, dyspnea, fever  Discharged  

Miqdad, SAU (56) Case report (n=1) Male (18 y/o) Pfizer-BioNTech (2nd) Chest pain (sub-sternal) Discharged 

Nguyen, Germany 
(57) 

Case report (n=1) Male (20 y/o) Moderna (1st) Chest pain (mid-sternal), myalgia, fatigue, fever Discharged  

Onderko, USA (58) Case report (n=3) 3 Male (25, 28, 36 
y/o) 

Pfizer-BioNTech (2nd): 2 
Moderna (2nd): 1 

Chest pain, myalgia Discharged  

Pareek, USA (59) Case series (n=11) 10 Male, 1 Female   
(16-53 y/o) 

Pfizer-BioNTech (2nd): 9  
Moderna (2nd): 1  

Astrazenca: 1 

Chest pain (sub-sternal), fatigue, headache, myalgia Discharged  

Perez, USA (60) Case series (n=7) 6 Male, 1 Female    
(22-71 y/o) 

Pfizer-BioNTech (2nd): 3 
Moderna (2nd): 4 

Chest pain, dyspnea, fatigue Discharged 

Sakaguchi, Japan 
(61) 

Case report (n=1) Male (49 y/o) Pfizer-BioNTech (2nd) Fever, cough, orthopnea Discharged  

Schmitt, France (62) Brief reports (n=1) Male (19 y/o) Pfizer-BioNTech (2nd) Chest pain Discharged 

Sivakumaran, UK 
(63) 

Image Focus (n=1) Male (20 y/o) Pfizer-BioNTech (2nd) Chest pain Discharged  

Viskin, Israel (64) Research letter (n=8) 8 Male (20-34 y/o) Pfizer-BioNTech (2nd): 8 Chest pain, malaise Discharged  



Vollmann, Germany 
(65)  

Clinical snapshot 
(n=1) 

Male (28 y/o) Pfizer-BioNTech (NR) Chest pain, fever, fatigue Discharged  

Wilson, USA (66) Cardiothoracic 
Imaging (n=1) 

Female (16 y/o) Pfizer-BioNTech (2nd) Chest pain  Discharged  

Shiyovich, Israel 
(67) 

Retrospective study 
(n=15) 

15 Male (22.5-40 y/o) Pfizer-BioNTech (2nd): 15 Chest pain, fever Discharged 
(14)   

Readmitted (1)       

Hasnie, USA (68) Case report (n=1) Male (22 y/o) Moderna (1st) Chest pain Discharged  

Habedank, Germany 
(69) 

Letter to the editors 
(n=1) 

Male (60 y/o) Moderna (2nd) Fever, dizziness, fainting  Discharged  

Goenawan, USA 
(70) 

Case report (n=1) Male (67 y/o), 
Diabetes, HLP, CKD 

Pfizer-BioNTech (2nd) Chest pain (sub-sternal) Discharged  

Fleming-Nouri, USA 
(71)  Research letter (n=8) 8 Male (16-24 y/o) Pfizer-BioNTech (2nd): 8 Chest pain Discharged  

Das, USA (72) Retrospective case 
series (n=25) 

22 Male, 3 Female    
(12-18 y/o) 

Pfizer-BioNTech (1st): 3 
Pfizer-BioNTech (2nd): 22 

Chest pain, fever/chills, SOB, headache, vomiting, 
nausea, myalgia 

Discharged  

Chen, UK (73) Case report (n=1) Male (16 y/o) Pfizer-BioNTech (1st) Chest pain, fever, myalgia  Discharged  

Chelala, USA (74) Retrospective study 
(n=5) 

5 Male (16-19 y/o) Pfizer-BioNTech (2nd): 4 
Moderna (2nd): 1 

NR Discharged  

Boursier, France 
(75) 

Image of the month 
(n=2) 

2 Male (18 and 21 
y/o) 

Moderna (2nd): 1              
Pfizer-BioNTech (2nd): 1 

NR NR 

Badshah, USA (76) Case report (n=1) Female (22 y/o) Moderna (2nd) Chest pain (sub-sternal), SOB, fever/chills, myalgias Discharged 

Azir, USA (77) Clinical 
communications (n=1) 

Male (17 y/o) Pfizer-BioNTech (2nd) Chest pain (sub-sternal), dyspnea  Discharged  

Ambati, USA (78) Case report (n=2) 2 Male (16 and 17 
y/o)$ 

Pfizer-BioNTech (2nd): 2 Chest pain (sub-sternal) Discharged  

Sokolska, Poland 
(79) 

Clinical vignette (n=1) Male (21 y/o) Pfizer-BioNTech (1st) Chest pain NR  



Lazaros, Greece (80) Short communication 
(n=8) 

3 Male, 5 Female    
(46-76 y/o) 

Pfizer-BioNTech (1st): 2, 
(2nd): 3, Moderna (2nd): 1      

AstraZeneca (1st): 2 

Chest pain, dyspnea, fever  Discharged  

Facetti, Italy (81) Case report (n=1) Male (20 y/o) Pfizer-BioNTech (2nd) Chest pain, headache, fever, diffuse malaise Discharged  

Meyer-Szary, Poland 
(82)  

Case series (n=3) 3 Male (12, 17, 29 
y/o) 

Pfizer-BioNTech (2nd): 2 

Moderna (2nd): 1 

Chest pain, dyspnea, fever NR 

Aikawa, Japan (83) Case report (n=1) Male (37 y/o) Moderna (1st) Chest pain (acute) Discharged  

Bricoli, Italy (84) Case series (n=4) 4 Male mRNA vaccine (2nd): 4 Chest pain NR 

Chachar, Bahrain 
(85) 

Case report (n=1) Male (24 y/o) Pfizer-BioNTech (1st) Chest pain Discharged  

Eggebrecht, 
Germany (86) 

Letter to the editor 
(n=4) 

2 Male, 2 Female    
(14-46.9 y/o) 

Pfizer-BioNTech (NR): 2, 
Moderna (NR): 2 

Chest pain, SOB, palpitation, fatigue NR 

Istampoulouoglou, 
Switzerland (87) 

Case series (n=17) 12 Male, 5 Female 
(17-88 y/o) 

Pfizer-BioNTech (1st): 3, 
(2nd): 2 Moderna (2nd): 8, 
(1st):3, Unknown (2nd): 1 

Chest pain, fever/chills, palpitation, fatigue Discharged  

Lim, South Korea 
(88) 

Case report (n=1) Female (38 y/o) Pfizer-BioNTech (NR) Chest pain Discharged 

McCullough USA 
(89) 

Case report (n=1) Male (23 y/o) Moderna (2nd) Chest pain, fever/chills Discharged 

Murakami, Japan 
(90) 

Case series (n=2) 2 Male (27, 37 y/o) Pfizer-BioNTech (2nd): 1 
Pfizer-BioNTech (1st): 1 

Chest pain Discharged 

Nagasaka Japan (91) Case report (n=1) Male (23 y/o) Pfizer-BioNTech (2nd) Chest pain, fever Discharged 

Parmer, USA (92) Case series (n=4) 3 Male, 1 Female   
(19-53 y/o) 

mRNA (2nd): 3,              
mRNA (1st): 1 

Chest pain Discharged 

Singh R, India (93) Case series (n=2) 1 Male (52 y/o),          
1 Female (65 y/o) 

AstraZeneca (1st): 1, 
AstraZeneca (2nd): 1 

 

Chest pain, fever, dyspnea, cough NR  



Takeda, Japan (94) Letter to the editor 
(n=1) 

1 Male (53 y/o) Pfizer-BioNTech (2nd) Chest pain, dyspnea NR 

Tinoco, Portugal 
(95) 

Case report (n=1) 1 Male (39 y/o) Pfizer-BioNTech (2nd) Chest pain, fever, headache  Discharged 

Tiwari, India (96) Case report (n=1) 1 Male (33 y/o) COVAXIN (1st) Eyes swelling, itching, SOB NR  

Di Dedda, Italy (97) Case series (n=27) 25 Male,2 Female 

(12-80 y/o) 

3Auto immune disease  

AstraZeneca (1st): 1 
AstraZeneca (2nd): 2, 

Pfizer-BioNTech(1st): 8 
Pfizer-BioNTech (2nd): 10 

Moderna (1st):3 

Moderna (2nd):3 

Chest pain, palpitations, myalgia, dyspnea, fever, 
arthralgia 

Discharged (25)  

NR (2) 

Fronza, Canada (98) Case series (n=21) 17 Male,4 Female 

(mean:31y/o ± 14) 

Smoking 

Moderna :12 

Pfizer-BioNTech: 9 

Second dose: 17 

Chest pain, palpitations, SOB Discharged 

Bews, Canada (99) Case series (n=10) 9 Male (2 trans from 
female to male), 1 

Female 

(18-45y/o) 

2 IBS, 2 Depression, 1 
ADHD 

   Pfizer-BioNTech (2nd): 3 

           Moderna (1st):1 

Moderna (2nd):6 

Chest pain (pleuritic) Discharged 

Manfredi , Italy 
(100) 

Case series (n=6) 4 Male , 2 Female 

(14-25 y/o) 

AVNRT,RBBB 

Pfizer-BioNTech (2nd):4 

Moderna (2nd):2 

 

Fever Discharged 

Sharff, U.S. (101) Case series (n=6) 4 Male , 2 Female 

(18-39 y/o) 

Pfizer-BioNTech(booster):5 

Pfizer-BioNTech (2nd):1 

Chest pain, cardiogenic shock Discharged 



Nunn, Germany 
(102) 

Case series (n=4) 3 Male , 1 Female 

(16-47 y/o) 

Sjogren syndrome, 
myocarditis 

Pfizer-BioNTech(1st):1 

Pfizer-BioNTech (2nd):2 

Moderna (2nd):1 

Chest pain, fever, flu-like syndrome, dyspnea, back 
pain, headache, sore throat , cough 

Discharged 

Bengel, Germany 
(103) 

Case series (n=2) 2 Male (20 y/o , 
23y/o) 

Moderna (2nd): 2 General malaise and fatigue, chest discomfort, 
arthralgia, fever, epigastric pain 

Discharged 

Ohnishi, Japan (104) Case report (n=1) Male , 26y/o  

Pfizer-BioNTech (2nd) 

Fever, headache, appetite loss, general malaise, 
shoulder stiffness 

Discharged 

Owuor , Kenya (105) 
Case report (n=1) Female , 36 y/o AstraZeneca (1st) Chest pain(stabbing & crushing) , fatigue, 

palpitations, dyspnea, breathlessness, fever, 
headache, muscle aches 

Discharged 

 
Sano, Japan (106) 

Case report (n=1) Male, 20 y/o Moderna (2nd) Chest pain, fever Discharged 

Wong, Australia 
(107) 

Case report (n=1) Male,20 y/o 

Asthma ,depression 

Pfizer-BioNTech (2nd) Chest pain (pleuritic), fever , diaphoresis Discharged 

Wu, USA (108) Case report (n=1) Male,40 y/o Pfizer-BioNTech(1st) Chest pain (pleuritic) ,dyspnea , nausea, myalgia , 
fever 

Discharged 

Yen, Taiwan (109) Case report (n=1) Male,32y/o 

Gouty arthritis, 
dyslipidemia 

Moderna (1st) Breathlessness, local reaction(pain,swelling),loose 
stool , dyspnea,chest discomfort(substernal) 

Discharged 

Mohammadi ,Iran 
(110) 

Case report (n=1) Male, 20y/o 

Multiple sclerosis 

AstraZeneca(3rd):booster 

 

Chest pain (retrosternal) Discharged 

Lee, South Korea 
(111) 

Case report (n=1) Male , 22y/o Moderna (2nd) Chest pain NR 

Kyaw , USA (112) Case report (n=1) Male , 24y/o Pfizer-BioNTech (2nd) Chest pain (midsternal) and pressure, palpitations, 
myalgias, chills 

Discharged 

Kounis , Greece Case report (n=1) Male, 21y/o Pfizer-BioNTech(1st) Chest discomfort Discharged 



(113) Asthma, Allergy 

Kerkhove, Belgium 
(114) 

Case report (n=1) Male , 50 y/o 

Iinsulin-dependent 
diabetes mellitus 

AstraZeneca (2nd) Fever, malaise ,SOB , chest pain Discharged 

Kawakami, Japan 
(115) 

Case report (n=1) Female , 45 y/o Moderna (2nd) Chest pain , fever Discharged 

Gill, USA (116) Case report (n=1) Male, 44 y/o Moderna (2nd) Chest pain, SOB Discharged 

Agdamag, USA 
(117) 

Case report (n=1) Female , 80 y/o 

Aappendectomy, 
cholecystectomy, 

hysterectomy 

Pfizer-BioNTech (1st) Emesis , generalized abdominal discomfort, diarrhea , 
chest pain (atypical) 

Discharged 

Fosch, Spain (118) Case report (n=1) Male,24 y/o 

IBD (Crohn) 

Pfizer-BioNTech (3nd): 
booster 

Chest pain , fever Discharged 

Note.SOB: Shortness of breath, HLP:Hyperlipidemia,OSA: Obstructive sleep apnea, HTN: Hypertension, CKD: Chronic kidney 
disease,AVNRT:Atrioventricular nodal reentrant tachycardia, RBBB: Right bundle branch block, IBD : inflammatory bowel disease , NR: Not reported  
*This case had history of HTN, Type 2 diabetes mellitus, Congestive heart failure, CABG, Chronic obstructive pulmonary disease (COPD), Gastro-esophageal 
reflux disease (GERD), hypothyroidism, and HLP 
#This case had history of asthma, autoimmune hypothyroidism, chronic atrophic gastritis, an isolated episode of AF, and recurrent spontaneous pneumothorax 
$Case 1 had a history of Von-Willebrand disease, anxiety disorder, and Lennox-Gastaut syndrome; case 2 had a history of asthma 

 

 

 

Supplementary Table S2. Cardiac Findings of Cases with Myocarditis Following COVID-19 Vaccination (n = 532) 

First author (ref) ECG findings Imaging findings 

Albert, USA (1) Sinus rhythm  CMRI: Enhancement (mid-myocardial, epicardial, patchy), superimposed edema, CCTA: Normal, 
Echo: LVEF: 65% 



Ammirati, Italy (2) Sinus rhythm, ST elevation (precordial), 
peaked T waves  

CMRI: Enhancement (subepicardial-intramyocardial, focal), edema (basal and apical segments of 
the inferolateral wall), CCTA: Normal 

CXR: Normal (n=1), Echo: NR 

D’Angelo, Italy (3) ST elevation, T waves change  

CMRI: Enhancement (subepicardial), myocardial and pericardial hyperintensity signal, 
pericardium thickness, T1: diffuse myocardial late gadolinium enhancementwith subepicardial 
distribution and sparing of the basal and mid septal segments;thickening and enhancement of 

pericardium can also be seen/ T2: increased subepicardial signal intensity of the 
inferolateralmyocardial segments (arrows). Increased thickness and signal intensity of pericardium 

isalso shown. CCTA: Normal, Echo: Pericardial effusion 

Deb, USA (4) Sinus tachycardia, ST segment and T wave 
changes  CXR: Normal, Echo: LVEF: 50-54%, Dilated Lt. atriumHypokinesia, Diastolic dysfunction (grade 

II) 

Garci’a, Spain (5) Sinus tachycardia, ST elevation  
CMRI: Enhancement (subepicardial, lateral mediastinal), edema, CCTA: Normal 

CXR: Normal, Echo: Normal 

Habib, Qatar (6) ST elevation (ant. and inf. leads)  CMRI: Enhancement (subepicardial, basal lat.), CCTA: Normal, Echo: LVEF: 57% 

Shaw, USA (7) ST elevation (ant. lead)  CMRI: Edema (n=4), including epicardial (n=3) and mid wall (n=1), Epicardial fibrosis (n=3), 
non-ischemic myocardial injury (n=4), T1: nonischemic myocardial injury, Echo: NR 

Watkins, USA (8) 
ST elevation, PR depressions 

(V5, V6, II, aVF) 
 

CMRI: Myocarditis, Cardiac CT: Normal,Bed side cardiac ultrasound: Pericardial effusion 

CCTA: NR, Echo: LVEF: 59% 

Singh, USA (9) Sinus rhythm, ST depression(lead III)  CMRI: Enhancement (subepicardial, lat. wall of the Lt. ventricle), CCTA: Normal, CXR: Normal, 
Echo: EF:55% 

Muthukumar, USA 
(10) Sinus rhythm, Rt. bundle branch block  

CMRI: Enhancement (mid myocardial and subepicardial, linear and nodular, in the inferoseptal, 
inferolateral, anterolateral, and apical walls), T1: elevated T1 relaxation time and relative 

inhomogeneity. CCTA: Normal, Echo: Normal 

Minocha, USA (11) ST elevation (diffuse)  CMRI: Enhancement (subepicardial, mid-lat., apical), pericardial effusion, Echo: PVC 

McLean, USA (12) Sinus rhythm, ST elevation (diffuse, V2-V6, I 
and aVL leads)  

CMRI: Myocardial fibrosis, myocardial hyperemia, pericardial effusion 

CCTA: Enhancement (subepicardial, lat. wall), Echo: EF: 61% 



Dickey, USA (13) 
Ectopic atrial rhythm (n=1), ST elevation 

(n=5), PR depression (n=2), T wave 
abnormality (n=1) 

 CMRI: Enhancement (patchy mid myocardial &subepicardial), CCTA: NR, Echo: LVEF ≥ 50% 
(n=3), LVEF < 50% (n=3) 

Kim, USA (14) ST elevation (n=4), PR depression (n=2)  
CMRI: Enhancement (n=4) (apical lat., Multiple, lat.), regional wall motion abnormality (n=4), 
pericardial effusion (n=4), (epicardial (n=3), myocardial (n=1), Coronary angiography: Normal 

(n=1), Chest CT: Normal (n=2), CXR: Normal (n=4) 

Larson, Italy (15) 
ST elevation (n=6), ST depression (n=3) 

T wave peaked (n=1), Another (normal) 
 

CMRI: Delayed enhancement (n=8), including subepicardial (n=2), myocardial (n=1)), edema 
(n=6): (pericardial (n=1)), pericardial effusion (n=3), Echo: LVEF ≥ 50% (n=6), LVEF< 50% 

(n=2), Hypokinesis (n=8) 

Vidula, USA (16) ST elevation (diffuse) (n=2)  

CMRI: Enhancement (subepicardial (n=2)), T1: regional 

elevation in the lateral wall (n=2) 

Coronary angiography: Normal (n=1) 

CCTA: Normal (n=1), Echo: EF: 47% (n=1) 

EF: 59% (n=1) 

Mansour, USA (17) 
ST elevation (n=2) 

PR depression (n=1) 
 

CMRI: Enhancement (subepicardial, mid Lat. wall) (n=2), increased T1 and T2signal intensity 

Cardiac CT: Normal (n=1), Echo: LVEF ≥ 50% (n=2) 

Marshall, USA (18) 

AV dissociation and junctional, escape rhythm 
(n=1) 

ST elevation (n=6) 

T wave abnormality (n=2) 

Sinus bradycardia(n=1) 

Low voltage extremity leads (n=1) 

 

CMRI: Enhancement (subepicardial (n=3), epicardial (n=1)) 

Myocardial edema (n=6) 

Axillary adenopathy (n=1) 

Elevated extracellular volume fraction (n=1) 

Fibrosis (n=1), hyperemia (n=2), MR (n=1), T1: early post- contrast heterogeneity indicating 
hyperemia,  late gadolinium enhancement, myocardial fibrosis, in the subepicardial mid and apical 

left ventricle free wall (n=1). Echo: Borderline basal Lat. and Post. strain (n=1) 

LVEF< 50% (n=1), Normal (n=5) 



Montgomery, USA 
(19) 

ST elevations, T-wave inversions (n=19) 

Others normal (n=4) 
 

CMRI: Enhancement (subepicardial) and/or focal edema (myocardial) (n=8) 

CMRI: NR (n=15) 

Coronary artery imaging: cardiac catheterization (n=11), CCTA (n=5) 

Normal (n=16), NR (n=7), Echo: LVEF< 50% (n=4) 

LVEF ≥ 50% (n=19) 

Mouch, Israel (20) 

Sinus tachycardia (n=1) 

ST elevation (n=6) 

T inversion (n=2) 

PR depression (n=1) 

ST depression (n=1) 

SI QIII TIII (n=1) 

 

CMRI: Enhancement (subepicardial (n=2), myocardial (n=3)), Echo: Hypokinesis (n=1) 

Edema: (myocardial (n=4), subepicardial (n=2)) 

CCTA: Normal (n=1) 

Coronary angiography: Normal (n=1), Echo: Normal (n=5) 

Nevet, Israel (21) ST elevation (diffused) (n=3)  CMRI: Enhancement (myocardium), inflammatory necrosis. myocardial edema (n=3), Echo: 
Normal (n=3) 

Rosner, USA (22) 

Sinus tachycardia (n=2) 

ST elevation (n=2) 

Nonspecific ST-T change (n=1) 

PR depression (n=1) 

T wave inversion V1(n=1) 

Others normal (n=2) 

 

CMRI: T1 & T2: Enhancement (subepicardial (n=6), mid myocardial (n=3), pericardium (n=2), 
antroseptal mid wall (n=1)) 

Myocardial edema (n=3) 

Coronary angiography: NR (n=4), no CAD (n=3), coronary stenosis (n=1) (30% proximal 
circumflex) 

CXR: Normal (n=7), Echo: LVEF ≥ 50% (n=6) 

LVEF< 50% (n=1), Hypokinesis (n=3) 

Schauer, USA (23) 

ST elevation (n=7) 

Non-specific T wave changes (n=1) 

T wave inversion (n=1) 

Others normal (n=4) 

 

CMRI: Enhancement (patchy subepicardial to transmural) (n=13) 

Edema (n=13) 

LV wall motion abnormalities (n=2) 

Focal hypokinesis LV (n=2), EF ≥ 55% (n=11) 



EF< 55% (n=2) 

Park, USA (24) 
ST elevation (n=2) 

T wave inversion (n=1) 
 

CMRI: Enhancement (early myocardium) (n=1), NR (n=1), T1: mild global early enhancementof 
the myocardium, with pronounced enhancement in the subendocardial layer of the leftventricle 

CXR: Normal (n=2), Echo: LVEF (60-63%) (n=2) 

Patchy myocardium echogenicity (n=1) 

Cereda, Italy (25) 
ST elevation (diffuse) 

T inversion (inferolateral) 
 

CMRI: Enhancement (epicardial, non-ischemic patchy pattern) 

Myocardial edema (patchy, ant., inf., lat.), mild pericardial effusion 

Coronary angiography: Normal 

CXR: Normal (n=1), Echo: LV hypokinesis (inf., post.) 

Williams, USA (26) 

PR depression (Lat.) 

ST elevation (mirrored in aVR) 

PR elevation, ST depression 

 
CMRI: Enhancement (subepicardial and pericardial, anterolateral, inferolateral) 

Patchy myocardial edema, Echo: EF: 43% 

Starekova, USA (27) 

ST elevation (n=2) 

ST depression (n=1) 

T-wave abnormal (n=3) 

RSR’ pattern V1 (n=1) 

 

CMRI: Enhancement (epicardial (n=5), myocardial (n=2), pericardial (n=5)) 

Pericardial effusion (n=3) 

Ipsilateral axillary lymphadenopathy (n=4) 

CCTA: Normal (n=3) 

Nassar, USA (28) 
Sinus tachycardia 

T wave inversion (V4-V6 leads) 
 

Echo: AR, LV Hypokinesis 

LVEF:10%, Reduced contraction (apex/distal ant.) 

Di Tano, Italy (29) 
ST elevation (Inf and Lat leads) 

Negative T waves (precordial leads) 
 

CMRI: Enhancement (subepicardial, inf. apical wall) 

Myocardial edema (apex) 

CXR: Normal, Echo: Normal 

Khogali, Qatar (30) 
Sinus tachycardia 

ST elevation, Short PR interval 
 

LVEF:27% 

Pericardial effusion 



Abnormal T wave Cardiac tamponade 

Tano, USA (31) 

ST elevation (n=4) 

ST depression (n=2) 

PR depression (n=1) 

Abnormal T waves (n=1) 

Intraventricular conduction delay (n=1) 

PVC (n=1) 

 

CMRI: Enhancement (n=3) 

Myocardial edema (n=3) 

CMRI: NR (n=5) 

CXR: Normal (n=8), Echo: EF ≥ 50% (n=8) 

MVP (n=1) 

MR (n=1) 

Foramen oval (n=1) 

Aortic root dilation (n=1) 

Issak, Germany (32) ST elevation (precordial leads)  

CMRI: Enhancement (subepicardial)Myocardial edema (lat. and inferolateral walls)Pericardial 
effusion, inflammatory necrosis, and acute myocardial infarction, elevated T1 and T2 relaxation 

times at the mid ventricularlateral and inferolateral wall, indicating acute myocardial injury. Echo: 
Normal 

Verma, USA (33) 
ST depression (n=1) 

ST elevation (diffuse) (n=1) 
 

CMRI: NR 

Coronary angiography: Normal (n=2), Echo: LVEF:15-20% (n=2) 

LVH (n=1) 

Diaz, USA (34) 

Bundle branch block (n=3) 

ST elevation (n=23) 

PR depression (n=7) 

 Echo: LVEF <50% (n=8) 

Levin, Israel (35) 

Tachycardia (n=1) 

ST elevation (n=5) 

ST depression (n=2) 

PR elevation (n=1) 

PR depression (n=2) 

 

CMRI: Enhancement (subepicardial (n=3), mesocardiac (n=1), myocardium (n=2), basal LV 
(n=2), septum (n=1)) 

Myocardial edema (n=1) 

CMRI: NR (n=4) 

Cardiac CT: Enhancement (subepicardial, lat. and Inf. walls) (n=1) 



LVH criteria (n=1) 

PVC (n=1) 

Late adherence (lat., inf., apex, septum) (n=1) 

Cardiac angiography: Normal (n=1), 

CXR: Normal (n=3), Echo: LVEF ≥ 50% (n=5) 

LVEF < 50% (n=2) 

Hypokinesis (apex) (n=1) 

Pericardial effusion (n=1) 

Shumkova, Bulgaria 
(36) 

Sinus rhythm 

ST elevation (inf., V4-V6 leads) 
 

CMRI: Interstitial edema (subepicardial distribution LV walls (apical, lat., inf.)) 

Coronary angiography: Normal, Echo: LVEF: 45% 

Hypokinesis (ant., lat., inf. wall) 

Bull eye map: LV impaired longitudinal strain 

(ant. lat./apical) 

Cimaglia, Italy (37) 

Sinus tachycardia 

ST elevation (Inf. leads) 

ST depression (V1-V3 leads) 

 

CMRI: Enhancement (patchy, non-ischemic subepicardial distribution), myocardial hypersignal 
intensity in the inf., inferolateral, and anterolateral walls 

Coronary angiography: Normal, Echo: EF: 45% 

Inf-post. wall hypokinesia, hyper echogenicity of the pericardium 

Dionne, USA (38) ST elevation (diffuse) (n=9)  CMRI: Enhancement (n=12), regional hyperintensity (n=2), elevated LV global native T1 (n= 2) 

Ehrlich, Germany 
(39) Sinus rhythm  

CMRI: Enhancement on the fat saturated LGE (focal to diffuse), moderate and diffuse high signal 
of the Lt. ventricleMyocardial edema, Echo: Median EF: 58.6 

(Range, 43.7 to 64.7) 

Gautam, USA (40) ST elevation (Ant. leads)  
CMRI: Enhancement (myocardial and epicardial) along the ant. septum in the mid-ventricular 

level (LVEF: 44%)Coronary angiography: Normal 

CXR: Normal 

Kim IC, Korea (41) 
ST elevation (mild) 

(I, II, aVF, and V2-6 leads) 
 CMRI: T1 (n=4) & T2 (n=3): Hyper signal intensity (subepicardial pattern of LGE in basal inf. 

and inferolateral segments), Echo: Normal myocardial contractilityPericardial effusion (mild) 



Jain, USA (42) 
ST elevations (diffuse) and/or T wave 

inversion (n=44) 

Complete heart block (n=1) 
 

CMRI: 56 pts, 

T2: Myocardial edema (n=50) 

LGE (subepicardial, inferolateral and lat. walls of the Lt. ventricle) (n=49), T1: evaluate EGE 
denoting hyperemia (n=13), universally negative. evidence of LGE (n=49), in the inferolateral and 

lateral walls of the left ventricle in the sub-epicardial region. Echo: LVEF 45-54% (n=9) , 
Bicuspid aortic valve (n=1) anomalous origin of the Rt. coronary artery from the Lt. sinus of 

Valsalva (n=1) 

King, USA (43) 

Down-sloping PR depressions 

ST elevation (diffuse) (n=3) 

T-wave inversions, Lat. leads (n=1) 

 

CMRI: Enhancement (subepicardial, inf., basal to mid inferolateral, mid anterolateral, apical lat., 
apical septal, and apical inf. wall segments) (n=1), T1: diffusely elevated T1 relaxationtimes, most 

prominently in the lateral and septal wall segments 

CMRI: NR (n=3), Echo: LVEF 45-60% (n=3) 

LVEF 60-70% (n=1) 

Hypokinesis (n=2) 

Normal (n=2) 

Matta, USA (44) Sinus rhythm  CXR: Normal, Echo: NR 

Patel, USA (45) 

PR depression (diffuse) and PR elevation 
(aVR lead) (n=3) 

Sinus tachycardia (n=1) 

ST elevation (Lat. leads), ST depression (V1 
lead) (n=1) 

 

CMRI: Enhancement (subepicardial, mid-myocardial; basal, mid, and apical lat segments) (n=5) 

Myocardial edema (n=4), T1: Late gadolinium enhancement, Echo: LVEF: 50-65% 

Normal (n=5) 

Patrignani, Italy (46) Sinus rhythm  

CMRI: Enhancement (subepicardial, non-ischemic lesions in the basal and middle segments of the 
inferolateral wall) 

Edema: (focal, intramyocardial regions of the ant. wall and inferolateral wall) 

Coronary angiography: Normal 

CXR: Normal, Echo: Normal 

Sulemankhil, USA Sinus rhythm  CMRI: Enhancement (focal area of myocardium in the mid to apical lat. region of the Lt. 



(47) ventricle), Echo: NR 

Tailor, USA (48) 
ST elevation 

(Lat. limb and precordial leads) 
 

CMRI: Enhancement (patchy, linear, mid-myocardial, septum and inf. walls of mid-ventricle, 
subepicardial/mid-myocardial, lat. wall at the mid-ventricle), myocardial edema 

Coronary angiography: Mild CAD 

CXR: Mild pulmonary edema, Echo: Borderline enlarged Lt. ventricle EF: 40-45% 

Lt. ventricular hypokinesis 

Rt. Enlargement of ventricle with decreased systolic function 

Ujueta, USA (49) 

Sinus tachycardia 

T wave inversions, septal leads 

(with Rt. atrial enlargement) 

 

Coronary angiography: cardiac output: 5.1 L/min, cardiac index: 3.26 L/min/m2, LVEDP: 37 
mmHg 

CXR: Normal, Echo: Severe biventricular cardiomyopathy 

(LVEF: 29%) 

Mild pericardial effusion 

Hung, Taiwan (50) Sinus tachycardia, T wave inversion change  

CMRI: Enhancement (endocardial and epicardial), and in pleural effusion      

CXR: Bilateral pleural effusion, pleuralcentesis,  

Echo: Anteroseptalhypokinesia with pericardial effusion 

Kaneta, Japan (51) ST elevation (inferior and lateral leads)  
CMRI: Enhancement (posterolateral segment)                                          

     Coronary angiography: Posterolateralhypokinesia, Echo: Inferolateralhypokinesia 

Kaul, USA (52) ST elevation (inferolateral/diffuse)  
CMRI: Enhancement (epicardial (lateral), pericardial and epicardial surface (anterior and lateral 
segments)), Coronary angiography: Normal, Echo: LVEF: 55% with inferolateralhypokinesia, 

LVEF: 25% with dilated RV (mild) 

Kim D, Korea (53) Normal sinus rhythm  
CMRI: Scanty pericardial effusion without specific findings                               

 CXR: Cardiomegaly (mild), Echo: LVEF: 61.7% with mild pericardial effusion 

Koizumi, Japan (54) Case 1 1: ST elevation (I, III, aVF, V3 to V6 
leads), Case 2: ST elevation (II, III, aVF leads)  CMRI: Enhancement (epicardial (mid-wall and inferolateral segment of Lt. ventricle), T1: 

elevated native T1 values and ECVin the regions with LGE (n=1).  



Coronary angiography: Normal in both cases 

Echo: Normal echocardiography (both cases) 

Maki, Japan (55) ST elevation (II, V1-V4 leads), sinus 
tachycardia  

CMRI: Enhancement (Rt. ventricle of intraventricular septum, free wall of Rt. ventricle, 
pericardial), Coronary angiography: Normal                                    

  CXR: Significant cardiomegaly  

Echo: Hypokinesia with mildly pericardial effusion 

Miqdad, SAU (56) ST elevation (I. II, V2-V6 leads)  CMRI: Enhancement (subpericardial) with Lt. ventricular myocardial edema, Coronary 
angiography: Normal, Echo: Normal with LVEF:63% 

Nguyen, Germany 
(57) Normal  

CMRI: T1/T2: Enhancement (subepicardial (mid and basal inferolateral segments)        

 CXR: Normal  

Echo: Normal 

Onderko, USA (58) Normal (case 1), ST elevation (cases 2 and 3)  

CMRI: Enhancement (multiple focal in mid-wall) and myocardial edema (case 1), Enhancement 
(multiple focal in the basal inferior, mid to distal lateral/inferolateral walls)) and myocardial 

edema (cases 2 and 3),  

Coronary angiography: Normal  

Echo: Normal echo (all cases) 

Pareek, USA (59) ST elevation (6 cases)  

CMRI reported in 9 cases: Enhancement (epicardial (inferolateral/anterior and lateral walls) in 6 
cases, subepicardial (lateral basal wall/inferolateral) in 2 cases, pericardial in 2 cases), myocardial 
edema in 4 cases, T1: inhomogeneity with patchy areas of increased relaxation time (n=1).  Echo: 

Normal in reported cases 

Perez, USA (60) ST segment changes (5 cases)  CMRI reported in 6 cases: Enhancement (pericardial in 3 cases), Echo: Decreased LVEF in 3 
cases, Rt. ventricular dysfunction in 3 cases 

Sakaguchi, Japan 
(61) Decreased voltage in the limb leads  

CMRI: Enhancement (diffuse and global) with myocardial edema, T1: increased globalnative T1 
value, LVEF: 33%  

CXR: Mildly congestion 

Echo: NR 



Schmitt, France (62) ST elevation (persistent)   
CMRI: Enhancement (subepicardial (lateral, middle to apical lateral of Lt. ventricle segments))) 

with myocardial edema  

Echo: Normal with LVEF: 72% 

Sivakumaran, UK 
(63) ST elevation (persistent)  

CMRI: Enhancement (subepicardial (inferior wall segment)), T1: elevated lateral LV 
myocardialT1. 

 Echo: LVEF: 50% 

Viskin, Israel (64) ST elevation (diffused, II, III, aVF leads) in 5 
cases  CMRI reported in 7 cases: Enhancement (patchy, subepicardial and mid-myocardial, lateral wall) 

in 6 cases, myocardial edema in 1 cases, Echo: Decreased LVEF of 45-50% in 3 cases 

Vollmann, Germany 
(65) ST elevation   CMRI: Enhancement (subepicardial) with myocardial edema, Echo: NR 

Wilson, USA (66) NR  CMRI: Enhancement (subepicardial; basal inferolateral and inferior walls, mid-ventricular, 
antro/inferolateral, and apical lateral wall), Echo: NR 

Shiyovich, Israel (67) ST elevation (12 cases)  CMRI: T1/T2: Enhancement (mid-wall in 6 cases, epicardial in 5 cases, mid-wall and epicardial in 
2 cases), pericardial effusion in 7 cases, T1: increased  native values (n=6), Echo: NR 

Hasnie, USA (68) ST elevation (diffuse), PR depression (V3-V6 
leads)  

CMRI: Enhancement (subepicardial (lateral wall, inferior segments of mid-ventricular and apical 
of Lt. ventricle, adjacent pericardial)                            

Coronary angiography: Normal, Echo: Hypokinesia (anterolateral and mid-apical anterior 
segments), LVEF: 50-55% 

Habedank, Germany 
(69) Normal with sinus rhythm   CMRI: Enhancement (subepicardial (anterolateral medial) with myocardial edema, Echo: Normal 

Goenawan, USA (70) Ectopic atrial rhythm, Lt. ventricular 
hypertension, prolonged QTc  Chest CT: Cardiomegaly with bilateral pericardial effusion and pleural effusion, CXR: Bilateral 

pleural effusion and atelectasis, Echo: LVEF: 55-60%, tricuspid regurgitation (mild to moderate) 

Fleming-Nouri, USA 
(71) 

ST elevation (II, II, aVF, V3-V6 leads) in 7 
cases   

CMRI: Enhancement (epicardial (inferolateral) in 1 case, anterolateral Lt. ventricle in 1 case, sub-
epicardial in 1 case), myocardial edema in 2 cases, fibrosis in 2 cases, Echo: Hypokinesia 

(inferoseptal) in 1 case, others were normal 

Das, USA (72) ST elevation in 15 cases, ST and PR 
depressions both in 1 case  

CMRI reported in 16 cases: Enhancement (subpericardial (5 cases), sub-epicardial and mid-
myocardial (6 cases), midmyocardial and subendocardial (1 case), mid-myocardial (1 case)), with 
myocardial edema in 6 cases, pericardial effusion in 3 cases, Echo: Normal in 23 cases, decreased 



LVEF from 48-49% in 2 cases 

Chen, UK (73) ST elevation (inferolateral leads), PR 
depression  CMRI: Enhancement (subepicardial (basal to mid-inferior, lateral segments), with myocardial 

edema and fibrosis, Echo: Lt. ventricular systolic dysfunction (LVEF: 48%) 

Chelala, USA (74) ST elevation (1 case), sinus bradycardia (1 
case)  

CMRI: Enhancement (subepicardial (4 cases), mid-to-subepicardial (1 case), with basilar, 
inferolateral, anterolateral, and inferior walls involvement, myocardial edema in 4 cases, 

pericardial effusion in 5 cases, Echo: Hypokinesia and decreased LVEF in 1 case 

Boursier, France (75) NR  DOTATOC-PET reported: Increased myocardial uptake (inferior/lateral walls) with 
myocardial/blood SUV max ratio of more than 2.2 (both cases), Echo: NR 

Badshah, USA (76) Sinus tachycardia   CMRI: Enhancement (pericardial, apical septal wall) with myocardial edema, decreased LVEF: 
48% and hypokinesia, Chest CT: Small pleural effusion, atelectasis, Echo: NR 

Azir, USA (77) ST elevation (I, aVL leads), reciprocal 
depression (Lead III)  CMRI: Enhancement (subepicardial, anterior and lateral walls of Lt. ventricle), CCTA: Normal, 

CXR: Normal, Echo: NR 

Ambati, USA (78) ST elevations in both cases  CCTA: Normal, Echo: Decreased LVEF in 1 case 

Sokolska, Poland 
(79) ST elevation (II, III, aVF leads)   CMRI: Enhancement (diffuse subepicardial), with myocardial edema, CCTA: Normal, Echo: 

Normal with LVEF: 58% 

Lazaros, Greece (80) Normal  CMRI reported in 1 case: Enhancement (pericardial) with edema, Echo: Pericardial effusion: large 
in 4 cases, mild/moderate in 4 cases 

Facetti, Italy (81) ST elevation (aVR, V4-V6 leads)  CMRI: Enhancement (subepicardial (inferolateral basal segment)) with myocardial edema, CXR: 
Normal, Echo: Normal 

Meyer-Szary, Poland 
(82) 

ST elevation (I, II, V3 to V6 leads)   CMRI: Enhancement (subepicardial/intramural (inferolateral and basal segment)), with myocardial 
edema, T1: increasing relaxation time (n=2), Echo: Normal 

Aikawa, Japan (83) ST elevation (I, II, V3 to V6 leads)  CMRI: Enhancement (subepicardial), Echo: Abnormality in wall motion of LV 

Bricoli, Italy (84) ST elevation (diffuse)  CMRI: Enhancement (subepicardial), Echo: NR 

Chachar, Bahrain 
(85) ST elevation (V1-V6 leads)  CMRI: Enhancement (subepicardial, inferolateral, mid-lateral, and basal segments), Echo: 

Normal, LVEF: 55% 

Eggebrecht, Germany 
(86) ST elevation (n=1),ST depression (n=1)  CMRI: T1/T2: Enhancement (subepicardial), with myocardial edema, Echo: Pericardial effusions 

(n=2), with normal LVEF 



Istampoulouoglou, 
Switzerland (87) 

Abnormal in 10 cases   CMRI: T1/T2: Enhancement (subepicardial, inferolateral walls) (n=7),  Echo: Abnormal in 6 cases 

Lim, South Korea 
(88) ST elevation (V1-V3 leads)  

CMRI:T1/T2:  Enhancement (multifocal and mid-wall), with myocardial edema (anterior and 
lateral segments), elevated T1 and T2relaxation times at the mid ventricular level. Echo: LV wall 

thickening, akinesia 

McCullough, USA 
(89) Normal  CTA: Normal, CMRI: NR, Echo: Septal wall thickening, abnormal motion, LVEF: 65%, 

pericardial effusion 

Murakami, Japan 
(90) ST elevation (V2-V6 leads)   CMRI: Enhancement (subepicardial, inferolateral, mid-basal, anterolateral segments), Echo: 

Pericardial effusion with septal wall thickening (9mm) 

Nagasaka,  Japan (91) ST elevation (V3-V6 leads)  CMRI: Enhancement (epicardial, mid-myocardial in inferolateral), CXR: Plural effusion, 
cardiomegaly, Echo: Mild pericardial effusion, wall motion abnormality in anteroseptal 

Parmer, USA (92) ST elevation (diffuse)in 2 cases  CMRI: Enhancement (pericardial, inferolateral and lateral segments) in 2 cases, Echo: Normal 

Singh R, India (93) ST depression (V1-V6 leads), sinus 
tachycardia,   CMRI: Enhancement (subendocardial), Echo: LV systolic dysfunction, LVEF: 35-49%, 

hypokinesia, and pericardial effusion 

Takeda, Japan (94) NR  CMRI: Enhancement (mid ventricular septum and apex segments), Echo: Mild pericardial effusion 
and hypokinesia 

Tinoco, Portugal (95) ST elevation (V3-V6, I, II, aVL leads), and 
aVR ST depression  CMRI: Enhancement (subepicardial), Echo: Global hypokinesia, LVEF: 48% 

Tiwari, India (96) Sinus tachycardia  CMRI: Enhancement (LV myocardial) with full thickness, Echo: NR 

Di Dedda, Italy (97) ST elevation and T inversion in 21 cases  CMRI: Enhancement (non-ischemic mid-subepicardial in 23 cases, mid-epicardial in 18 cases, 
mid-wall in 3 cases, epicardial in 2 cases, pericardial in 1 case), 

Fronza, Canada (98) 
ST segment elevation(diffuse concave upward 

in aVR and V1),upright T wavesand PR 
depression 

 
CMRI:Enhancement (Mid-wall in 4 cases, subepicardial in 13 cases, pericardial in 9 cases), 

pericardial edema in 4 cases, pericardial effusion in 4 cases ,high T1 in 14, high T2 in 16, LVEF: 
<55% (in 6 cases) 

Bews, Canada (99) STabnormalities (diffuse)  

CMRI: Enhancement (sub-epicardial, mid-myocardia (inferior, inferolateral, lateral)), regional 
wall motion abnormalities in 1 case 

Echo: LVEF:56%mild regional wall motion abnormalities (basal to mid inferior and inferolateral 
walls),GLS: reducedprimarily epicardial distribution in 4 cases 



Manfredi, Italy (100) Normal  
CMRI: Myocardial edema , enhancement (inferolateral in 3 cases, pericardium in 2 cases, RV) 

Echo: Pericardial effusions in female  

Sharff, USA (101) 
ST abnormality in 5 cases: ST elevation in 3 

cases , diffuse ST changes in 1 cases 

Sinus tachycardia  
 Echo: EF : 55-65% in 5 cases, 35-40 % in 1 case 

Nunn, Germany 
(102) Sinus rhythm, ST elevation in 2 cases  

CMR: LGE (subepicardial scar, basal and midventricular pericardium) 

Echo: LVEF:51%, abnormal wall motion (inferolateral) 

    

Bengel, Germany 
(103) 

Sinus rhythm, rSr0 configuration in V1–V3 
anda slight notch in aVL ,ST-elevation in I, 

aVL, V4–V6, ST-depression in V1 and aVR. 
 

CMR: Edema of the anterolateral myocardial segments, hypokinesis of theanterolateral 
myocardial segments, LEG (a non-ischaemic  pattern lateral left ventricular wall, subepicardial, 

pericardium, non-ischaemic pattern of myocardial), pericardium thickening  

Chest X-ray: Pulmonary congestion 

Echo: Diffuse hypokinesis and an LVEF of 40% 

Ohnishi, Japan (104) 
ST elevation with upward concavity (I, II, 
aVL,aVF, V4 to V6), small Q wave (II, III, 

aVF) 
 

CMRI: Edema ,LEG (a mid-myocardial and epicardial distribution in  LV, subepicardial in 
anterior wall and interventricular septum near the apex) 

Angiography: Normal 

Thoracic CT: Normal 

Echo : Normal 

Owuor ,  Kenya (105) first-degree atrioventricular (AV) block  

CMRI: Patchy mid wall hyper intense areas, enhancement (mid septal) 
Coronary angiogram: Normal 

Chest x-ray: borderline cardiomegaly 

Echo :Normal 

Sano, Japan (106) 
 
 ST elevation (extensive), PR  depression , T 

inversions 
 

CMR: LVEF (38.3%) , hyperintense (anterolateral to inferolateral), hyperemia and edema 
(myocardial) , LEG (Sub-epicardial and mid-myocardial in the anterolateral to inferolateral) 

Coronary angiogram: Normal 



Chest x-ray: Normal 

Echo : LVEF: 42.4% ,inferolateral hypokinesis, abnormal wall motion 

 

Wong, Australia 
(107) Sinus tachycardia ,ST elevation (widespread)  

CMRI: Hypokinesis of the mid and apical lateral , LEG: epicardial 

Chest x-ray: Normal 

Echo :Normal 

Wu, USA (108)  
Diffuse ST elevations , ST depressions ( lead 

III , aVR ,V1) , PR depressions 
 

CMRI: Myocardial edema, enhancement : inferior wall of the basal left ventricular myocardium 

Coronary angiogram: Normal 

Chest x-ray: Normal 

Echo: Mild global hypokinesis , EF: 47%, pericardial effusion 

Yen, Taiwan (109) Sinus tachycardia  

CMRI: LGE: Lateral wall subepicardium of LV, increased signal (small crescent area) , focal 
edema 

Coronary angiogram: Normal 

Echo : Biventricular function without visualized regional wall motion abnormality 

Mohammadi ,Iran 
(110) ST elevation (inferior limb, precordial leads)  

CMRI: Myocardial (hyperemia ,edema in inferior and anterior apical) ,enhancement (basal inferior 
apical, anterior of LV) 

Echo: Normal 

Lee, South Korea 
(111) NR  CMRI : LGE (basal posterior wall LV)  

Kyaw , USA (112) Sinus tachycardia  

Coronary angiogram: Normal 

Chest x-ray : Normal 

CT-angiogram : Normal 

Echo: Normal, EF : 55% 

Kounis , Greece 
(113) NR  CMRI: LGE (diffuse subepicardial) , increased signal T2 , increased values T1 & T2 



CT-angiogram: Normal 

Kerkhove, Belgium 
(114) Normal sinus rhythm   

CMRI : Belated captation of contrast (inferolateral LV) 

Echo :Normal 

Kawakami, Japan 
(115) T invert (inferior leads (II, III, and aVF))  

CMRI: Edema (myocard) , LEG: diffuse hyperenhancement (apex, inferior , lateral wall) 

Coronary angiogram: Normal 

Chest x-ray : Mild pulmonary edema 

Echo: EF (reduced) , abnormal wall motion (apex , inferior, lateral ) 

Gill, USA (116) ST elevations ( the inferior leads (II, III, aVF))  

CMRI: Mid anterolateral and inferolateral:  Edema (LV), enhancement (LV)  

Coronary angiogram: Normal 

Echo :Normal 

Agdamag, USA (117) Sinus tachycardia, non-specific ST and T 
changes, diffuse low voltage QRS complexes 

 

CMRI : Diffuse myocardial edema , diffuse mid-myocardial fibrosis ,LEG : diffuse patchy mid-
myocardial 

Abdominal & pelvic CT : Anasarca 

Echo: LV hypertrophy, LVEF: 20% - 35%, hypokinesis 

Fosch, Spanish (118) ST elevation (diffuse ,compatible concave), 
PR elevation aVR 

 
CMRI: Edema, LGE : subepicardial and patchy location 

Echo: EF: 56% 

Note. CMRI: Cardiac Magnetic Resonance Imaging (all T2 sequence reported in this table), CCTA: Coronary Computed Tomography Angiography, LGE: 
Late gadolinium enhancement, LVEF: Left ventricle ejection fraction, NR: Not reported, GLS: global longitudinal strain.  
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