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To the Editor,

Myocarditis as a rare complication after coronavirus dis-
ease 2019 (COVID-19) mRNA vaccination in adolescents
and young adults has been recently reported; " however,
follow-up data was lacking.

Methods

This is an observational case series of patients who were
diagnosed with myocarditis after mnRNA COVID-19 vac-
cination. The clinical characteristics, short-term (4—
6 months) follow-up cardiac imaging and clinical out-
comes are described.

Results

A total of six male patients with a median age of 16 years
[interquartile range, (IQR) 14-18] were diagnosed with
myocarditis after mRNA COVID-19 vaccination at our
center. All patients presented with acute onset chest pain
within 2-5days of a second dose of COVID-19 mRNA
vaccine (Pfizer/BioNTech). A majority of the patients
(five of six) had no clinical history of past or active
COVID-19 infection reported and one patient was tested
positive for spike protein immunoglobulin G (IgG) anti-
body suggestive of past infection.

There was evidence of myocardial involvement with a
median peak high-sensitivity troponin of 1502 ng/ml
(IQR, 1094-2126). C-reactive protein was elevated in
all patients with a median of 10.65mg/dl (IQR, 2.69—
47.75). Electrocardiogram (ECG) patterns varied with
ST-elevations being the most common, present in four
of six patients (67%). Transthoracic echocardiograms
(T'TE) showed normal left ventricular ejection fraction

1558-2027 © 2022 ltalian Federation of Cardiology - I.F.C. All rights reserved.

f

(LVEF) with only one patient having depressed LVEF of
35% (did not have worse clinical presentation and no
heart failure symptoms). Five out of six patients (83%)
underwent cardiac magnetic resonance (CMR) during
acute hospitalization. All patients met CMR modified
Lake Louise Criteria for acute myocarditis.> All five
patients had extensive late gadolinium enhancement
(subepicardial and mid myocardial involving multiple
segments). Our patient with depressed LVEF on the
TTE showed an improved LVEF of 45% on the same
hospitalization CMR. The median hospital length of stay
was 3.5 days (IQR, 3—4 days). Treatment comprised ibu-
profen for 2 weeks with complete resolution of symptoms
at hospital discharge. All cases were reported to the

vaccine adverse event reporting system and the Centers
of Disease Control (CDC).

At a median outpatient follow-up of 159 days (IQR, 46—
178) from discharge, no recurrence of chest pain or other
cardiac symptoms such as palpitations or syncope were
reported. ECGs were performed in five of six patients.
Four patients had normalized ECGs while one patient
had nonspecific early repolarization changes. All patients
had normal Holter monitor studies and exercise stress
testing. All patients completed repeat CMR imaging at a
median follow-up of 117 days (IQR, 88—118). A significant
reduction in LGE burden was observed inall patients along
with normalization of native T'1 and T2 parameters sug-
gestive of resolution of myocardial edema and inflamma-
tion (Table 1). Based on the above findings, all patients
were cleared for gradual return to physical activities.

Comment

Multiple studies have shown that myocarditis after
COVID-19 vaccination is extremely rare with a reported
rate of approximately 12.6 cases per million doses of
second-dose mRNA vaccine described among individua-
Is 12-39 years of age, as per the CDC.* Short- and long-
term studies looking at outcomes are lacking and likely in
the pipeline. Based on our single-center cohort findings,
all patients with myocarditis after mRNA COVID-19
vaccination had favorable short-term outcomes without
any adverse events at outpatient follow-up. Weighing the
increasing rates of hospitalization with acute COVID-19
infection in adolescents and young adults, with nearly a
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third of them requiring intensive care, these findings help
tip the balance scale further towards vaccination as a
preferred risk prevention strategy.” Our study limitations
include small patient number, difficult to prove causality,
cases missed in outside care settings and missed subclin-
ical myocarditis. Therefore, the investigators feel an
urgent need for larger multicenter studies in order to
establish formal guidelines on future vaccination strate-
gies in these patients, long-term follow-up and return to
sports and physical activities.

Conclusions

In conclusion, myocarditis after mRNA COVID-19 vac-
cination must be considered in the differential diagnosis
of patients who develop chest pain within 2-5 days after
receiving the vaccine. Fortunately, most cases can be
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expected to be self-limited with favorable short-term
outcomes in this single-center cohort. Long-term out-
come data remain to be studied.
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