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ABSTRACT

Background: Numerous studies have reported myocarditis resulting from messenger RNA
(mRNA) coronavirus disease 2019 (COVID-19) vaccination. However, to date, there have been
no reports highlighting the safety of mRNA COVID-19 vaccines in children and adults with a
prior history of myocarditis, which was the intent of this study.
Methods and Results: Children and adults cared for at the Cleveland Clinic were identified
through the electronic health records, who had a history of myocarditis before the COVID-19 pan-
demic and had subsequently received at least 2 doses of the mRNA COVID-19 vaccines (n= 34).
Only 1 patient in this series had recurrence of myocarditis confirmed by cardiac magnetic resonance
imaging after receiving the second dose. He was aWhite man who had his first episode of myocar-
ditis at age 20 and was 27 years of age at the time of recurrence. He was hospitalized for 2 days
with no need for cardiac support or reported arrhythmias and was stable at outpatient follow-up.
Conclusions: In patients with an old history of non�COVID-19 myocarditis, the risk of recur-
rent myocarditis after receipt of mRNA COVID-19 vaccination is low, and when it occurs it
seems to be self-limiting. Our study will be valuable to clinicians while discussing the
risk�benefit ratio of vaccinations in patients with a prior history of myocarditis. (J Cardiac Fail
2022;00:1�4)
Key Words: Myocarditis history, mRNA COVID-19 vaccine, Vaccine safety.
The messenger RNA (mRNA) coronavirus disease
2019 (COVID-19) vaccines BNT162b2 and mRNA-
1273 have both demonstrated efficacy in decreasing
COVID-19 hospitalizations and deaths.1,2 There have
been numerous reports linking these vaccines to
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subsequent development of myocarditis.3�5 How-
ever, given the relatively benign course of patients
with vaccine-induced myocarditis and the clear ben-
efits of vaccination in preventing COVID-19 hospital-
izations and deaths, the Centers for Disease Control
and Prevention has recommended the continued
use of these vaccines.6 To date, there have been no
reports highlighting the safety of mRNA COVID-19
vaccines in children and adults with a prior history
of myocarditis, which was the intent of this study.
Methods

All children and adults cared for at the Cleveland
Clinic were consecutively identified through the
electronic health records, who had a history of myo-
carditis (clinical or confirmed by cardiac magnetic
resonance imaging [MRI] or endomyocardial biopsy)
before the COVID-19 pandemic (before 2020) and
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Table 1. Demographic and Clinical Characteristics of the
Study Cohort

Median (Q1�Q3)
or n (%) (N = 34)

Current age 41 (27�63)
Sex
Male 23 (67.6)
Female 11 (32.4)

Race
White 29 (85.3)
Black 4 (11.8)
Other 1 (2.9)

Age at first episode of myocarditis
Median (range) 29 (20�44)
�18 years 4 (35.3)
>18 years 30 (88.2)

Myocarditis diagnosis confirmation

ARTICLE IN PRESS
2 Journal of Cardiac Failure Vol. 00 No. 00 2022
had subsequently received at least 2 doses of the
mRNA COVID-19 vaccines (BNT162b2 or mRNA-
1273) with follow-up until February 4, 2022. The
study was approved by the Cleveland Clinic Institu-
tional Review Board.
Patient charts were reviewed to obtain demo-

graphic information (age, sex, and race), date, and
clinical information at the time of their original
myocarditis diagnosis, dates of mRNA vaccine
administration, and subsequent medical encounter
after vaccination (if completed). In addition, all par-
ticipants were contacted by the author (R.S.) to con-
firm their prior myocarditis history and dates of
mRNA vaccination, as well as their postvaccine clini-
cal course.
Clinical 20 (58.8)
Cardiac MRI 12 (33.3)
Cardiac MRI and endomyocardial
biopsy

1 (2.9)

Endomyocardial biopsy 1 (2.9)
COVID-19 vaccine doses
Two completed 34 (100)
Three completed 26 (76.5)

COVID-19 vaccine type
BNT162b2 27 (79.4)
mRNA-1273 7 (20.6)

Time interval (months) between ini-
tial myocarditis episode and date
of first COVID-19 vaccine

78.5 (65�106)

Encounters after second dose
Medical 31 (91.2)
Phone 26 (76.5)
Medical and phone 23 (67.6)

Time interval (months) between sec-
ond COVID-19 vaccine and medical
encounter*

6 (4�8)

COVID-19, coronavirus disease 2019; MRI, magnetic resonance
imaging.

*Medical encounter was available for 31 patients (91.2%) after
their second COVID-19 vaccine.
Results

Thirty-four patients had a past history of myocar-
ditis and received at least 2 doses of the mRNA
COVID-19 vaccine. Details about their initial myocar-
ditis episode are presented in Supplementary Table
1. The median age of our study participants was
41 years, with the majority being male (23 [67.6%])
and White (29 [85.3%]). Most had their initial epi-
sode of myocarditis diagnosed clinically (20
[58.8%]); as adults (30 [88.2%]); majority (27
[79.4%]) received the BNT162b2 vaccine; 26 patients
(76.5%) had received 3 doses of vaccine. Of 34
patients, most had a subsequent medical encounter
(31 [91.2%]) and 23 (67.6%) had both a medical and
a phone encounter (Table 1). Only 3 patients in this
series did not have a postvaccine medical encounter,
but they all had a subsequent phone encounter. The
median follow-up (medical and phone) time
(months) of patients after their second COVID-19
vaccine was 9 months (range, 7�9 months).
Only 1 patient in this series had recurrence of

myocarditis confirmed by cardiac MRI after receiving
the second dose. He was a White male who had his
first episode of myocarditis at age 20 and was
27 years of age at the time of recurrence. He devel-
oped chest pain 2 days after receiving the mRNA-
1273 vaccine. He had elevated troponin (peak tropo-
nin 0.268 ng/mL, normal value �0.029 ng/mL) and
on cardiac MRI was found to have normal biventric-
ular size and function, but with subepicardial
delayed enhancement involving the basal inferolat-
eral and inferior wall and distal lateral segment. He
had no increased myocardial signal intensity on T2
imaging. On side-by-side comparison, the enhance-
ment in the distal lateral segment was new in com-
parison to the cardiac MRI at the time of the first
myocarditis episode (Supplementary Figure 1). He
was hospitalized for 2 days and during this time did
not require any cardiac support or had any reported
arrhythmias. The patient was stable at the postdi-
scharge follow-up at 6 weeks.
Discussion

Although there have now been numerous reports
of myocarditis after mRNA vaccination, none of
these studies have specifically looked at the safety
of this vaccine in patients with a previous history of
myocarditis.3�5 To our knowledge, this is the first
report of mRNA COVID-19 vaccines in children and
adults with a prior history of myocarditis. The
strength of our study is the fact that all patients in
our study had a postvaccine encounter identified in
our medical system, by phone or both. Of all the
patients who received 2 doses of the COVID-19 vac-
cine, only 1 patient had myocarditis recurrence and
in this particular patient, the course was relatively
benign.

Myocarditis after mRNA vaccination has been the
subject of intense scrutiny by the medical
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community and the public at large.3�5,7 Some
potential mechanisms suggested to cause myocardi-
tis are secondary to cross reactivity between spike
glycoproteins on the mRNA vaccine and the myocar-
dial contractile proteins and molecular mimicry
between spike proteins and cardiac self-antigens.8

In some individuals with autoimmune and genetic
predisposition, mRNA vaccination can lead to dysre-
gulated activation of our immunologic memory cells
that potentially causes systemic inflammation lead-
ing to myocarditis.9,10 Similar to our patient that
experienced recurrence, it has been reported in
other series that myocarditis after vaccination seems
to be more frequently seen in White males less than
30 years of age.3,4 It is important to continue to
emphasize that the risk of developing myocarditis
from the COVID-19 infection is significantly higher
than from mRNA vaccination.6,11 We also want to
highlight that most of our patients had their initial
myocarditis episode approximately 5 to 6 years
before receiving the COVID-19 vaccine; hence, fur-
ther studies are needed to assess safety of the
mRNA COVID-19 vaccine in those with a recent his-
tory of myocarditis (<6�12 months before vaccina-
tion).
Limitations of our study are that it is a single-cen-

ter review, hence limiting generalizability; a review
of patients with myocarditis episode occurring
before the pandemic, thereby not allowing us to
comment on recurrence risk for patients with myo-
carditis due to COVID-19 infection or induced by
mRNA COVID-19 vaccination; the possibility that we
missed patients with myocarditis who received 2
doses of the COVID-19 vaccine given electronic data
abstraction; the possibility of misclassification of
their initial diagnosis; our cohort includes patients
with a documented history of myocarditis and
COVID-19 vaccine status and likely under-represents
patients with undiagnosed or subclinical myocarditis
or those with under-reported vaccination status;
and finally the possibility that we missed subclinical
myocarditis postvaccination given the lack of proto-
col medical and diagnostic testing for all patients at
set intervals after completion of their COVID-19 vac-
cination series.
Conclusions

In this cohort, in patients with an old history of
non�COVID-19 myocarditis, the risk of recurrent
myocarditis after receipt of mRNA COVID-19 vacci-
nation was low, and when it occurred, it seemed to
be self-limiting. Although large-scale studies are
needed to confirm our findings, our study will be
valuable to clinicians in the interim while discussing
the risk�benefit ratio of vaccinations in those with
an old history of myocarditis and supports the
current opinion by the Centers for Disease Control
and Prevention, which is to consider mRNA vaccina-
tion in those with resolved myocarditis or
pericarditis.12
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