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Background Both acute pericarditis and myocarditis have been reported as rare complications following vaccination with the Pfizer-Biotech 
and Moderna mRNA COVID-19 vaccines.

Case summary An 18-year-old man presented with clinical and electrocardiographic changes of acute pericarditis 2 days after receiving the se-
cond dose of the BNT162b2 (Pfizer–BioNTech) vaccine. His electrocardiogram also showed an incomplete right bundle branch 
block. Troponin T on presentation was normal (reference <14 ng/L) but subsequently increased to a peak 1080 ng/L by day 4 
post vaccination. Evolving electrocardiographic changes and cardiac MRI findings were consistent with acute myopericarditis.

Discussion This patient’s clinical course was uncomplicated, which is consistent with studies indicating that post-COVID vaccine myocarditis usu-
ally has a mild course with a low chance of arrhythmia or heart failure. Troponin elevation is a part of the diagnostic criteria for myo-
carditis. This case is consistent with another report demonstrating that troponin levels can be within the normal range early in the 
clinical course of post-COVID vaccine myopericarditis. The incomplete right bundle branch block resolved by day 4 post-vaccination 
and thus may have represented early myocardial involvement at presentation. Further testing and monitoring should be considered in 
patients who present soon after COVID-19 mRNA vaccination with pericarditis features or minor conduction delays, in order to rule 
out progression to myopericarditis. Identifying myocardial involvement is clinically relevant as it indicates a risk of developing arrhyth-
mia or heart failure, as well as having implications for physical activity advice and future booster vaccination.
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Learning points
• mRNA COVID vaccines have been temporally associated with an increased risk of acute pericarditis, myocarditis, and myopericarditis.

• Acute pericarditis usually has a benign clinical course. Myocarditis can have a benign course but can also be associated with arrhythmias, 
heart failure, and myocardial scarring.

• Diagnosing myocarditis is important to guide early management and for advice on physical activity and further vaccination.

• Patients presenting early with acute pericarditis may evolve to myopericarditis, suggesting further monitoring and repeat troponin testing 
is important.
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Introduction
Pericarditis, myopericarditis, and myocarditis are recognized rare asso-
ciations of mRNA vaccines against COVID-19.1 Studies have found a 
varying incidence based on population and methodology, with two ma-
jor studies finding rates of myocarditis of approximately 4.1 and 12.9 per 
million vaccine doses.2,3 Males aged 12–39 years were found to have a 
four times higher incidence.2 There is less data available on rates of peri-
carditis compared with myocarditis, but one study found pericarditis to 
have a relative incidence of 1.8 compared with myocarditis.4

Differentiating pericarditis and myocarditis is clinically challenging 
and relies on serum or imaging biomarkers. Pericarditis is considered 
more benign and pathways do not support routine hospitalization.5

We describe a patient who presented after their second dose of the 
Pfizer–BioNTech (BNT162b2) vaccine with pericarditis rapidly 
evolving to myopericarditis and discuss the clinical importance of rec-
ognizing this presentation.

Timeline

Case presentation
An 18-year-old male with no previous health problems and an uncom-
plicated first dose of Pfizer–BioNTech (BNT162b2) vaccine developed 
central pleuritic chest pain 15 h after his second vaccination dose. 
Assessment in the emergency department 32 h after vaccination de-
monstrated pyrexia (38.5°C) and tachycardia (123 b.p.m.) with normal 
blood pressure (121/71 mmHg). A pericardial friction rub was not heard 
on initial examination but was auscultated by an experienced cardiologist 
2 days post vaccination. There were no findings suggestive of decom-
pensated heart failure on admission: jugular venous pressure was not 
elevated, the chest was clear to auscultation, and there was no pedal oe-
dema. On admission, the C-reactive protein (CRP) was 24 mg/L (refer-
ence range <5 mg/L), and plasma troponin T was within the normal 
reference range at 9 ng/L (reference range <15 ng/L). The electrocar-
diogram (ECG) demonstrated mild global ST segment elevation and 

an incomplete right bundle branch block with rSR’ pattern in leads V1 
and V2 and with maximal QRS complex duration of 114 ms 
(Figure 1). On the basis of the presentation and ECG findings, a clinical 
diagnosis of presumed vaccine-related pericarditis was made. No other 
viral cause for pericarditis was found, based on history and a full viral re-
spiratory panel including for severe acute respiratory syndrome corona-
virus 2 being negative. He was admitted due to ongoing pain control 
requirements, and a repeat troponin 3 h later had risen to 18 ng/L. 
Serial troponins demonstrated an increasing troponin with a peak of 
1040 ng/L on days 4 post vaccination (Figure 2).

Transthoracic echocardiography performed on day 2 post vaccin-
ation demonstrated normal left ventricular ejection fraction (55– 
60%) and low-normal global longitudinal strain (−16.8%, Phillips CVx 
normal range −18.8% ± 3.6). Cardiovascular magnetic resonance 
imaging (CMR) performed on day 3 post vaccination confirmed nor-
mal left ventricular (LV) ejection fraction and no regional wall motion 
abnormality. High signal on T2-weighted fat saturated sequences was 
demonstrated in the sub-epicardial LV lateral wall with corresponding 
late gadolinium enhancement, consistent with a focal area of acute 
myocarditis (Figure 3). The remote myocardium and pericardium 
were normal, and there was no pericardial effusion. Investigations to 
exclude coronary artery disease as a cause for this patient’s presenta-
tion were not performed due to their young age, absence of vascular 
risk factors ascertained on history, and lack of regional wall motion ab-
normalities found on echocardiogram and CMR. An endomyocardial 
biopsy was not performed as there was no evidence of heart failure 
and there were clear features of myocarditis seen on CMR.

The patient was managed on a general cardiology ward with telem-
etry facilities. His chest pain was managed with colchicine (500 mcg or-
ally once daily) and ibuprofen (400 mg orally three times daily) with 
symptom resolution by day 4 post vaccination. Corticosteroids and 
intravenous immune globulins were not given. By day 4 post vaccin-
ation, there was still ST elevation in the lateral leads, but the incom-
plete right bundle branch block had resolved (Figure 4). There was 
no clinical evidence of heart failure and no arrhythmia on ECG mon-
itoring. The C-reactive protein decreased towards the normal range 
by day 5 and preceded a downward trend in troponin T (Figure 2). 
ECG changes had normalized by day 8 at the time of discharge. The 
patient was discharged with a 3-month course of 500 mcg colchicine 
daily. On discharge, they were advised to avoid strenuous exertion 
for 3 months, defined as exertion such that they could not comfortably 
converse at the same time.

The patient was reviewed in clinic 5 weeks after discharge with no 
clinical sequelae and a normal ECG. At the time of clinic, there was a 
discussion on the risks and benefits of booster vaccination. It was re-
commended that the patient should not have an mRNA booster vaccine 
until clearer data was available on the risk of myocarditis recurrence. 
The patient later elected to have a non-mRNA booster vaccine and 
did not present with any complications following this. A follow-up car-
diac MRI was requested 3 months post discharge to ensure resolution of 
myocarditis features, but the patient did not attend this appointment.

Discussion
High sensitivity assays for troponin T or I are sensitive and specific 
markers of myocardial injury.6 Troponin elevation is part of the 
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Time post second 
Pfizer mRNA 
vaccine

Event

15 h Awoke with central chest pain.

30 h Electrocardiogram (ECG) in primary care 
showed pericarditis.

32 h Troponin 9 ng/L (normal < 15), C-reactive 

protein was 36 mg/L (reference <15 mg/ 
L), temperature 38.5°C.

38 h Troponin 31 ng/L.

3 days Cardiac MRI consistent with low grade focal 
myocarditis.

4 days Troponin peak at 1040 ng/L.

8 days Troponin 18 ng/L, ECG changes resolving, 
clinically well.
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diagnostic criteria for acute myocarditis,5 which is unlikely if the 
troponin level is normal.7 Current guidelines suggest measuring 
troponin levels in patients presenting with possible pericarditis or 
myocarditis after an mRNA COVID vaccine.5,8 In the two largest co-
hort studies of post-COVID vaccine myocarditis, all 96 cases had ele-
vated troponins.2,9

This case is consistent with another report demonstrating that 
troponin levels can be within the normal range early in the course 
of post-COVID vaccine myopericarditis.7 The early chest pain with a 
later troponin rise suggests that pericarditis after an mRNA 
COVID-19 vaccine can progress to include myopericarditis. Thus, a 
single normal plasma troponin level at presentation may not be suffi-
cient to exclude post-COVID vaccine myopericarditis. A similar de-
layed troponin rise has been observed in patients hospitalized with 

COVID-19 who also had myocardial injury. One study found 8% 
had a normal troponin level within the first 24 h of admission, and 
then developed an elevated troponin level between 24 and 48 h.10

The temporal relationship between the second dose of an mRNA 
COVID vaccine and symptom onset indicates the vaccine as the most 
likely aetiology for this patient’s myopericarditis. This is consistent 
with published data from large population studies, where myocarditis 
is more likely after a second vaccine dose and symptoms typically ap-
pear within a few days of vaccination.2 However, currently there is 
no specific test to confirm the mRNA vaccine hypersensitivity 
myocarditis.

Figure 1 Electrocardiogram on presenting to hospital (32 h post-vaccination) demonstrating PR interval depression, incomplete right bundle 
branch block, and ST segment elevation.

Figure 2 Troponin and CRP changes after vaccination.

Figure 3 (A and B) Phase sensitive inversion recovery cardiac 
magnetic resonance images performed 3 days after 2nd dose of 
Pfizer–BioNTech vaccine (BNT162b2). Sub-epicardial late gadolin-
ium enhancement (hyperintense signal arrows) is observed in the 
basal, mid, and apical lateral wall in a pattern consistent with myo-
carditis. (C) T2-weighted fat saturated image taken at a mid-left ven-
tricular level showing focal areas of corresponding sub-epicardial 
high signal intensity indicative of myocardial oedema.
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Differentiating pericarditis and myocarditis might be important. Over 
80% of acute pericarditis is idiopathic or thought to have a viral cause.11

Complications such as cardiac tamponade (1.2%) or constrictive pericar-
ditis (0.5%) are rare in these patients during long-term follow-up.11

Uncomplicated pericarditis is thus often managed without hospital ad-
mission if there are no concerning features found on assessment.12 In 
contrast, acute myocarditis is associated with a higher risk of disease pro-
gression and complications including heart failure, ventricular arrhyth-
mias, and death.13 Therefore, closer observation in hospital with ECG 
monitoring is usually recommended, as well as delaying return to exer-
cise.14 Post-COVID vaccine myocarditis was found to have a mild clinical 
course in over 95% patients in one large study.3 However, there have 
been rare reports of fulminant myocarditis after mRNA COVID-19 vac-
cination.15 Given this, correct diagnosis of pericarditis versus myopericar-
ditis or myocarditis is important to guide further investigation and 
monitoring in patients presenting post-COVID-19 mRNA vaccination.

Incomplete right bundle branch block can be a normal variant, 
which is not associated with adverse outcomes in otherwise healthy 
individuals.16 In this case, the incomplete right bundle branch block 
was transient. Though it was not recognized as significant on admis-
sion, the incomplete right bundle block may have represented an 
early sign of myocardial involvement as part of the post-COVID vac-
cine myopericarditis. Minor conduction delays may thus serve as an 
additional ‘red flag’ when deciding on the need for admission and a 
longer period of monitoring.

Cardiovascular magnetic resonance imaging (CMR) is important in 
the diagnosis of suspected myocarditis as it is non-invasive and 
has good diagnostic accuracy.17 In this case CMR was useful to 
confirm the diagnosis. Coronary artery imaging was not performed 
because the clinical presentation, electrocardiograms (ECGs), 

echocardiogram, and CMR were considered to provide strong evi-
dence for the diagnosis of myopericarditis, rather than coronary ar-
tery disease.

The patient’s pericarditis symptoms were treated with a pro-
longed course of colchicine because there is evidence of reduced re-
currence in patients with acute pericarditis from non-mRNA vaccine 
aetiologies.18 This patient’s myocarditis component was mild, with 
no clinical complications during admission. The left ventricular ejec-
tion fraction was in the normal range and no arrhythmias occurred. 
Troponin T and C-reactive protein returned to near-normal within a 
week and the incomplete right bundle branch block resolved within 
the same timeframe. This clinical course is consistent with studies 
which suggest post-vaccine myocarditis usually has a mild course.3

The association of COVID-19 mRNA vaccines with both pericarditis 
and myocarditis contrasts with most cases of idiopathic pericarditis, 
which are often presumed to have a viral cause, and are usually not as-
sociated with myocarditis.12 The mechanisms responsible, and the rea-
sons why younger men are more likely to suffer pericarditis and 
myocarditis after mRNA vaccination, are currently uncertain. The risks 
of recurrence after further doses of the same vaccine are uncertain, but 
caution is advised.19 Current US Centre for Disease Control advice on 
vaccine boosters does not distinguish between patients who have had 
pericarditis and myocarditis post mRNA COVID vaccination.19

Conclusions
This case suggests that observation and repeat troponin testing 
(either as inpatient or outpatient) in patients who present with acute 
pericarditis is important, in order to ensure a diagnosis of 

Figure 4 Electrocardiogram 4 days after vaccination showing ongoing ST elevation most prominently in the lateral leads (V4 to V6).
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myopericarditis is not missed. This is likely more important in pa-
tients who are investigated early after the onset of pericarditis symp-
toms or who have evidence of conduction disease, as in this case 
study.
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