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Abstract
Perimyocarditis related to the coronavirus disease 2019 (COVID‐19) vaccine is one of the rare adverse events
that emerged in April 2021 and then the number of cases commensurably increased as the number of
vaccinated people rose. This is a case series of myocarditis/pericarditis related to the messenger RNA
(mRNA) COVID‐19 vaccine in which we identified four cases with different presentations and outcomes. A
short-term follow-up period of five months revealed a full recovery of three cases within one to 12 weeks
and persistent left ventricular systolic dysfunction in the fourth case which will require further follow-up to
assess long-term outcomes.
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Introduction
Myocarditis is one of the rare conditions among the general population and from previous vaccinations in
the pre-coronavirus disease 2019 (COVID-19) era. The incidence increased with the COVID-19 infection and
related vaccinations according to the Centers for Disease Control and Prevention (CDC) reports from
October 6, 2021; a total of 402,469,096 doses of COVID-19 vaccines were administered from which there
were 3,336 reports of myocarditis and pericarditis [1].

Myocarditis has multiple presentations with varying degrees of severity ranging from asymptomatic or
subclinical disease with mild dyspnea and chest pain to sudden death due to cardiogenic shock or malignant
ventricular arrhythmias [2,3].

Regarding the COVID-19 vaccine, the results of some trials revealed that the COVID-19 vaccine was
effective, safe, and similar to those other vaccines [4].

Case Presentation
Case 1
A previously healthy 14-year-old male presented with mild chest discomfort which increased when lying
flat, and it started on the fourth day following the second dose of messenger RNA (mRNA) COVID‐19
vaccine. He had a fever on the second day that responded to regular paracetamol and disappeared on the
third day, however, no other symptoms were observed.

It is worth mentioning that there was no evidence of COVID-19 infection, and the first dose of the COVID-
19 vaccine was administered 24 days before the second dose which passed uneventfully. Cardiovascular and
systemic examinations were unremarkable. Investigations showed a normal chest x‐ray and normal
electrocardiogram (ECG) (Figure 1), elevated troponin and C-reactive protein (CRP) levels (Table 1), along
with low normal left ventricle systolic function LVEF 50% by a three-dimensional transthoracic
echocardiogram (3D TTE) (Figure 2) and global longitudinal strain (GLS) of -17% on transthoracic
echocardiogram (TTE) (Figure 3). Based on the above, he was diagnosed with clinically suspected
myocarditis related to the mRNA COVID-19 vaccine with mild left ventricular systolic dysfunction. The
patient was admitted to the coronary care unit (CCU) for observation and treatment of myocarditis. Non-
steroidal anti-inflammatory drugs (NSAIDs) and colchicine were initiated because of the pericarditic nature
of the chest pain.
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Data Case 1 Case 2 Case 3 Case 4
Normal
level 

Age in years 14 22 16 33 NA

Sex Male Male Male Male NA

History of cardiac disease No No No No NA

Type of vaccine Pfizer Pfizer Moderna Pfizer NA

Time from vaccination to
presentations (days)

4 24 4 4 NA

COVID-19 vaccine dose 2nd dose 1st dose 2nd dose 2nd dose NA

COVID-19 PCR Negative negative Negative Negative Negative

Troponin level ng/ml 0.714 0.05 0.081 0.716 <0.014

proBNP pmol/l 5.58 NA 8.74 30 <53

WBCs (10*9/L) 10.41 6.2 14 10 4.5-13.5

ESR mm/hr 17 118 28 92 0-20

CRP mg/l 7.44 226 11.53 115 <5

Creatinine umol 72 129 82 79 60-110

LVEF (%) at presentation 50% 48% 54%  45% 52-70%

Medications
Ibuprofen and
colchicine

Aspirin, colchicine and
lisinopril

Aspirin and
colchicine

Ibuprofen and
colchicine

NA

Duration of hospitalization (days) 4 2 5 4 NA

Follow-up EF (%) 65%  45% 55%  60% 52-70%

TABLE 1: Clinical and echocardiographic characteristics of four patients who presented with
perimyocarditis related to the COVID-19 vaccine
NA: not applicable

proBNP: pro-brain natriuretic peptide; WBC: white blood cell count; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; LVEF: left ventricular
ejection fraction; EF: ejection fraction
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FIGURE 1: Normal ECG
ECG: electrocardiogram

FIGURE 2: Transthoracic echo echocardiography showed the 3D full
volume LVEF measurement which revealed an EF of 50%.
3D; 3 dimensional, LVEF; left ventricular ejection fraction, EF: ejection fraction.
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FIGURE 3: Transthoracic echo echocardiography showed a reduced
GLS of 17% with variable regionality.
GLS; global longitudinal strain.

He was discharged after four days when his chest pain resolved and the results of his blood tests including
the troponin level improved (0.23). He was advised to avoid high-intensity and competitive sports for the
next three to six months and a follow-up appointment was arranged. One week later, he was reassessed in
the follow-up clinic, he had no symptoms and his TTE showed a normal left ventricular systolic function
(LVEF) of 65%.

Final Diagnosis: A fully recovered clinically suspected myocarditis related to mRNA COVID-19 vaccine.

Case 2
A 22-year-old male who is a known case of bronchial asthma presented 24 days following the first dose of
the mRNA COVID-19 vaccine with fatigability, then one week later he developed stabbing chest pain and
low-grade fever. Clinical examination was unremarkable apart from a temperature of 37.6. His initial
investigations showed no evidence of COVID-19 infection (negative COVID 19 PCR test), normal troponin
level, elevated inflammatory markers (Table 1), sinus tachycardia and diffused ST elevation in the ECG, and
PR depression (Figure 4). There was mild pericardial effusion on the TTE with normal LV systolic function.
During the hospital stay, his condition deteriorated, and laboratory values showed high creatinine and
elevated troponin levels. A chest X-ray and CT chest were normal; the TTE showed normal size left ventricle,
mild global LV systolic dysfunction, and EF 48% with no significant valvular dysfunction.
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FIGURE 4: There is sinus tachycardia (blue arrow) and diffuse ST-
segment elevation and PR depression consistent with pericarditis (black
arrows).

The patient was diagnosed with perimyocarditis related to the COVID-19 vaccine and was observed in the
hospital for seven days. Medication including aspirin and colchicine were started then discharged in good
condition. On follow up the ECG changes have resolved but his LV ejection fraction remains at 45% until five
months after the event.

The final diagnosis: A persistent left ventricular dysfunction following perimyocarditis related to the
COVID-19 vaccine.

Case 3
Case 3 describes a 16 years old male without underlying comorbidities who developed a fever on Day 4
following the second dose of mRNA COVID-19 vaccin lasting for one day and then resolving thereafter.
Subsequently, on Day 13 from the vaccination, he developed a sore throat and substernal chest pain which
increased with breathing and walking and subsided at rest, for which he presented to the emergency room.
Systemic examination was unremarkable apart from tachycardia. The requested blood tests showed
leukocytosis and elevated troponin, serum creatinine, and inflammatory markers (Table 1). His chest X-ray
and TTE were normal, and ECG showed sinus tachycardia. He was admitted for observation and bed rest,
and started on aspirin and colchicine. On the second day of admission, the ECG showed ST-segment
elevation in the anterolateral leads (Figure 5), and TTE revealed a borderline reduced LV systolic function (EF
54%) with mild hypokinesia of the anterior septum and troponin level reached 1.2 ng/ml. Upon symptom
resolution and normalization of troponin, the patient was discharged home. The follow-up TTE after two
weeks showed a normal size left ventricle, normal global systolic LV function (EF 58%), and no regional wall
motion abnormality.
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FIGURE 5: There is diffuse ST-segment elevation in the anterolateral
leads (black arrows).

Final diagnosis: Fully recovered patient with clinically suspected myocarditis related to mRNA COVID-19
vaccine.

Case 4
A previously healthy 33 year-old-male had a progressive dry cough which started on the fourth day following
the second dose of mRNA COVID-19 vaccine; subsequently, he developed shortness of breath, chest pain,
and palpitations which increased in severity over the following three weeks, after which he was admitted to
the hospital. His clinical examination was unremarkable. Investigations showed elevated troponin, CRP, and
ESR levels (Table 1), ECG showed ST-elevation in the inferior leads and q wave in lead III (Figure 6), TTE
showed mildly reduced LV systolic function, EF 45%, and hypokinesia of the basal and mid inferior and
inferolateral walls. Therefore, he was initially diagnosed with ST-elevation myocardial infarction, so
coronary angiography was done and showed non-obstructed coronary vessels (Figure 7). Then he was
diagnosed with myocarditis and observed, started on ibuprofen and colchicine, and discharged after two
days when his condition and troponin level improved (0.40), and advised to avoid high-intensity and
competitive sports for the next three to six months. During follow-up, valsartan and bisoprolol were added
for high blood pressure and palpitations. Repeated TTE after two weeks showed improved LV systolic
function with LVEF of 50% and no regional wall motion abnormality and by the third month, the LV function
has normalized with LVEF of 60%.
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FIGURE 6: Coronary angiogram which shows non-obstructive coronary
arteries.
LAD; left anterior descending, LCX; left circumflex, RCA: right coronary artery.

FIGURE 7: ECG showing ST-segment elevation in the inferior leads
(black arrows) and q wave in lead III
ECG: electrocardiogram

Discussion
The link between the COVID-19 vaccine and myocarditis/pericarditis is still unclear and poorly understood
as the gold standard for the diagnosis is the histological or immunohistological evidence from a myocardial
biopsy which is not done in most cases. However, multiple theories were raised previously about
hypersensitivity and drug-induced myocarditis/pericarditis. One of the theories suggests that the immune
system may detect the mRNA in the vaccine as an antigen, resulting in the activation of pro-inflammatory
cascades and immunologic pathways that may play a role in the development of myocarditis as part of a
systemic reaction in certain individuals [5]. 

Various cases of COVID-19 vaccine myocarditis have been described in different published reports [6-8]. As
stated in one of these reports the majority were healthy young males without a history of COVID-19
infection, they presented two to three days after the second dose of mRNA COVID-19 vaccines with chest
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pain usually occurring with or without fever and myalgia one day after vaccination. All had an elevated
cardiac troponin (the highest-level peaking usually three days after vaccination), additionally; B-type
natriuretic peptide or N-terminal pro-B-type natriuretic peptide levels (pro-BNP) were only mildly elevated
in approximately two-thirds of the patients when measured and C-reactive protein levels were elevated in
most cases and decreased along with troponin through the hospital stay. ECG was abnormal with ST
elevations in most presentations. Noninvasive imaging investigations such as the echocardiogram was
abnormal in 40% (a small percentage had a left ventricular ejection fraction <50%), and cardiac MRI was
abnormal in all tested patients (findings suggestive of myocarditis such as late gadolinium enhancement
and myocardial edema were observed). Nearly all the patients had resolution of symptoms and signs and
improvement in diagnostic markers and imaging with or without treatment [8].

This case series consists of four cases of suspected myocarditis/pericarditis related to the COVID-19 vaccine
which was diagnosed according to the 2021 scientific statement from the American College of
Cardiology/American Heart Association (ACC/AHA) as cardiac MRI is not available in our hospital [9,10].

In this case series, we observed that myocarditis/pericarditis related to the mRNA COVID‐19 vaccine occurs
in young healthy males between 14-33 years following the second dose of Pfizer vaccine in most cases
within four days to four weeks, especially on the fourth day of vaccination (Table 1). Variable presentations
were noted such as fatigue, mild chest discomfort to severe chest pain, shortness of breath, palpitations,
fever, and sweating. All patients had no evidence of COVID-19 infection and had an elevated troponin level
and inflammatory markers, ECG changes in most patients consist of myocarditis /pericarditis such as sinus
tachycardia, ST-elevation, and PR depression. Echocardiography showed variable degrees of LV systolic
dysfunction but all in the mild to moderate range, and one patient had regional wall motion abnormality.
The average duration of hospital admission was between two to seven days during which their symptoms
and biochemical markers improved. The treatment strategies advised avoiding high-intensity and
competitive sports for the next three to six months for all patients [11]. Those with evidence of pericarditis
received NSAIDs and colchicine, bisoprolol and valsartan were added for palpitation and high blood
pressure, respectively for one patient. Those with LV dysfunction and regional wall motion abnormality
showed complete recovery in a period ranging from two weeks to three months except for one patient who
had a persistent LV dysfunction beyond the fifth month.

Based on the above, our findings are in keeping with the published data regarding myocarditis and
pericarditis related to the COVID‐19 vaccine focusing particularly on the persistent LV dysfunction that
occurred as an adverse event following COVID-19 vaccination which will need further follow-up to
determine long-term outcomes.

Conclusions
We describe a case series of myocarditis and perimyocarditis related to the mRNA COVID‐19 vaccine with
variable presentations and recovery. The unique finding of our study is the possibility of the long-term effect
of vaccine-related myocarditis (this study demonstrates the short-term follow-up and picked up one case
with persistent LV systolic dysfunction that has not fully recovered after five months). Additionally,
we describe that myocarditis can occur following the first dose of vaccination in association with
pericarditis.

Further surveillance and evaluation of this rare adverse event following vaccination is needed. This event
can be included in the context of the well-established risk of morbidity and follow-up of long-term
outcomes should be implemented. Despite these rare complications of the COVID-19 vaccination, it is still
the cornerstone of prevention and its benefits outweigh the risks in decreasing the rate of infection,
hospitalization, and serious complications.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Dr. Mawada Ahmed and Dr. Hayfa Ahmed contributed equally to this report and share the first authorship.

References
1. Myopericarditis following COVID-19 vaccination: updates from the Vaccine Adverse Event Reporting

2022 Ahmed et al. Cureus 14(10): e29892. DOI 10.7759/cureus.29892 8 of 9

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/07-COVID-Su-508.pdf?utm_medium=email&utm_source=transaction


System (VAERS). (2021). Accessed: Oct 3, 2022:
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/07-COVID-Su-508.pdf.

2. Fung G, Luo H, Qiu Y, Yang D, McManus B: Myocarditis. Circ Res. 2016, 118:496-514.
10.1161/CIRCRESAHA.115.306573

3. Piccirillo F, Watanabe M, Di Sciascio G: Diagnosis, treatment and predictors of prognosis of myocarditis. A
narrative review. Cardiovasc Pathol. 2021, 54:107362. 10.1016/j.carpath.2021.107362

4. Polack FP, Thomas SJ, Kitchin N, et al.: Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine. N Engl
J Med. 2020, 383:2603-15. 10.1056/NEJMoa2034577

5. Karikó K, Buckstein M, Ni H, Weissman D: Suppression of RNA recognition by Toll-like receptors: the
impact of nucleoside modification and the evolutionary origin of RNA. Immunity. 2005, 23:165-75.
10.1016/j.immuni.2005.06.008

6. Lee AS, Balakrishnan ID, Khoo CY, et al.: Myocarditis following COVID-19 vaccination: a systematic review
(October 2020-October 2021). Heart Lung Circ. 2022, 31:757-65. 10.1016/j.hlc.2022.02.002

7. Salah HM, Mehta JL: COVID-19 vaccine and myocarditis . Am J Cardiol. 2021, 157:146-8.
10.1016/j.amjcard.2021.07.009

8. Bozkurt B, Kamat I, Hotez PJ: Myocarditis with COVID-19 mRNA vaccines . Circulation. 2021, 144:471-84.
10.1161/CIRCULATIONAHA.121.056135

9. Law YM, Lal AK, Chen S, et al.: Diagnosis and management of myocarditis in children: a scientific statement
from the American Heart Association. Circulation. 2021, 144:e123-35. 10.1161/CIR.0000000000001001

10. Eichhorn C, Bière L, Schnell F, Schmied C, Wilhelm M, Kwong RY, Gräni C: Myocarditis in athletes is a
challenge: diagnosis, risk stratification, and uncertainties. JACC Cardiovasc Imaging. 2020, 13:494-507.
10.1016/j.jcmg.2019.01.039

11. Pelliccia A, Sharma S, Gati S, et al.: 2020 ESC Guidelines on sports cardiology and exercise in patients with
cardiovascular disease. Eur Heart J. 2021, 42:17-96. 10.1093/eurheartj/ehaa605

2022 Ahmed et al. Cureus 14(10): e29892. DOI 10.7759/cureus.29892 9 of 9

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-10-20-21/07-COVID-Su-508.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCRESAHA.115.306573?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCRESAHA.115.306573?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.carpath.2021.107362?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.carpath.2021.107362?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa2034577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa2034577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.immuni.2005.06.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.immuni.2005.06.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hlc.2022.02.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hlc.2022.02.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjcard.2021.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjcard.2021.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.056135?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.056135?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000001001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000001001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jcmg.2019.01.039?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jcmg.2019.01.039?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehaa605?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehaa605?utm_medium=email&utm_source=transaction

	A Case Series of Myocarditis Related to the COVID-19 Vaccine
	Abstract
	Introduction
	Case Presentation
	Case 1
	TABLE 1: Clinical and echocardiographic characteristics of four patients who presented with perimyocarditis related to the COVID-19 vaccine
	FIGURE 1: Normal ECG
	FIGURE 2: Transthoracic echo echocardiography showed the 3D full volume LVEF measurement which revealed an EF of 50%.
	FIGURE 3: Transthoracic echo echocardiography showed a reduced GLS of 17% with variable regionality.

	Case 2
	FIGURE 4: There is sinus tachycardia (blue arrow) and diffuse ST-segment elevation and PR depression consistent with pericarditis (black arrows).

	Case 3
	FIGURE 5: There is diffuse ST-segment elevation in the anterolateral leads (black arrows).

	Case 4
	FIGURE 6: Coronary angiogram which shows non-obstructive coronary arteries.
	FIGURE 7: ECG showing ST-segment elevation in the inferior leads (black arrows) and q wave in lead III


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


