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R E S E A R C H  L E T T E R

Myopericarditis in young adults presenting to the emergency 
department after receiving a second COVID- 19 mRNA vaccine

Recent media reports from Israel,1 France,2 and the United States mil-
itary3 have raised the possibility of a link between COVID- 19 mRNA 
vaccines and myopericarditis in young adults. We present a case se-
ries of eight young adults seen in emergency departments (EDs) of a 
U.S. health care system who developed myopericarditis shortly after 
their second dose of a COVID- 19 mRNA vaccine.

We queried our local institutional health care system database4 
for all diagnoses of myopericarditis (ICD- 10 codes I30.XX, I51.4, and 
I40.9) in patients aged 16 to 25 years old who presented to an ED 
between January 1 and May 20, 2021. These dates were selected to 
reflect the vaccination schedule for COVID- 19 mRNA vaccines for 
young adults within the state of Connecticut (noting that all persons 
aged 16 years and older became eligible for vaccination from April 
1, 2021). Our health care system is a mix of suburban community 
(n = 6), urban community (n = 2), and urban academic (n = 1) EDs in 
the northeastern United States. All cases were reviewed for tem-
poral relationship to a second dose of a COVID- 19 mRNA vaccine. 
Demographics, presenting characteristics, troponin levels, electro-
cardiogram, echocardiogram, and cardiac MRI were subsequently 
manually abstracted and analyzed. This study was approved by our 
local institutional review board (IRB# 2000027975).

During the study period, 18,671 patients aged 16 to 25 years 
received two doses of the Pfizer- BioNTech BNT162b2 (Pfizer) vac-
cine, 5,999 received two doses of the Moderna mRNA- 1273 vaccine, 
and three received a combination of the two. We identified eight 
patients 16 to 24 years of age who developed myopericarditis within 
8 days of their second mRNA vaccine— all of whom presented be-
tween the dates of May 4 and 17, 2021 (Table 1). All patients were 
male, six identified as White, and all received two doses of the Pfizer 
vaccine. On review of medical records, none had a prior diagnosis 
of COVID- 19 or any relevant past medical history. All eight patients 
presented with chest pain as the chief complaint, and seven pre-
sented within 3 days of the second vaccine dose. None were symp-
tomatic prior to their second vaccine dose or had other reported 
adverse events. Vitals signs ranges on arrival were heart rate 57 to 
109, systolic blood pressure 106 to 138, temperature 36.5 to 37.9 C, 
respiratory rate 12 to 21, and oxygen saturation 97% to 100% on 
room air.

All patients were found to have troponin elevations (either I or T), 
and seven of eight had electrocardiogram (ECG) changes (Figure 1). 

Seven patients received an echocardiogram, one of whom demon-
strated hypokinesis with normal ejection fraction and the remainder 
being normal. Five patients underwent cardiac MRI, with common 
findings of edema, fibrosis, and delayed enhancement meeting es-
tablished diagnostic criteria for myocarditis.5 Two patients under-
went CTA chest, both demonstrating only nonspecific unilateral 
axillary lymphadenopathy. For the five patients in whom it was mea-
sured, all had detectable levels of SARS- CoV- 2 spike receptor bind-
ing domain antibody (range = 158 to greater than the assay upper 
limit [2,500] u/mL) thought to be reflective of vaccination status, 
and none had reactive SARS- CoV- 2 nucleocapsid antibody testing, 
suggesting that none had had prior COVID- 19 infection.6 All eight 
patients were admitted: four to the pediatric ICU (consistent with 
local protocols for MIS- C– like illnesses) and four to the hospital 
floor. During admission, none of the patients required oxygen sup-
plementation or vasopressor support. Four patients received ste-
roids, four received intravenous immunoglobulin (all of whom were 
at our urban academic center), three received aspirin, and five re-
ceived nonsteroidal anti- inflammatory drugs (NSAIDs). One patient 
underwent a cardiac catheterization, without evidence of coronary 
artery disease. The range of hospital length of stay was 1 to 4 days, 
after which all were discharged home. Seven had documented dis-
charge exercise precautions. Discharge medications included steroid 
taper (n = 4), aspirin (n = 4), NSAIDs (n = 3), and colchicine (n = 1). 
None of the eight patients had alternative explanations for their my-
opericarditis identified during hospitalization.

Electronic health record review revealed two other ED cases of 
pericarditis within the study period and demographic population. 
Neither was temporally related to COVID- 19 vaccination. One case 
occurred in a patient with prior COVID- 19 infection who was dis-
charged from the presenting ED, and the other was secondary to a 
known underlying autoimmune disorder.

This single- center case series describes eight cases of myoperi-
carditis in otherwise healthy young adults seen in the ED within a 
2- week window, with onset of symptoms within 7 days of adminis-
tration of a second dose of a COVID- 19 mRNA vaccine. All patients 
experienced improvement in symptoms and were discharged home 
after a brief hospitalization. The timing of these cases coincided 
broadly with the expanded eligibility for COVID- 19 vaccination to 
all individuals aged 16 years and older in the state of Connecticut, 
which began on April 1, 2021. Comprehensive screening of all ED 
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visits from January 1, 2021, to May 20, 2021, revealed no other un-
explained cases of myopericarditis in our study population.

The small study sample size from a single health care system 
precludes meaningful analyses regarding associations between 
vaccination status, vaccine manufacturer, age, gender, or race and 
development of myopericarditis. These eight cases comprise 0.03% 
of the 24,673 individuals aged 16 to 25 years who have received 
two doses of a COVID- 19 mRNA vaccine in our health care system. 
Public health officials have announced ongoing monitoring of po-
tential links between COVID- 19 vaccination and myopericarditis 
and further data are needed to establish the nature of any possible 
causal association.
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