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Acute myocarditis associated with the Pfizer/BioNTech vaccine
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A 23-year-old man without any medical history
presented in the Emergency Department with
fever, shortness of breath, and progressive
chest pain exacerbated by deep inspiration
and supine position. The symptoms started
one day after receiving the second dose of the
Pfizer/BioNTech vaccine. After the first dose,
he did not have any side effects. He had not
been infected with SARS-CoV-2 before.

The patient’s electrocardiogram (Figure
1A) showed ST-elevation in inferior and
V4-V6 leads. Laboratory tests revealed
rising high sensitive troponin T (hs-TnT)
—0.190 ng/ml, two hours later — 0.370 ng/ml
(normal 0.00-0.014), creatine kinase (CK)
— 289 U/1,403 U/l (normal <190 U/I),and MB
fraction — 31 U/I, 82 U/l (normal <25 U/1), in-
creased B-type natriuretic peptide, and C-re-
active protein — 79 mg/I (normal 0-5 mg/Il).
A COVID-19 infection and common viral se-
rology were ruled out. Autoimmune disorders
were unlikely.

Echocardiography (Figure 1B) demonstrat-
ed borderline left ventricular ejection fraction
(LVEF) with hypokinesis of the anterior, inferi-
or, and lateral walls.

After noninvasive tests, emergency coro-
nary angiography was performed and ruled
out acute coronary syndrome. Because of the
local protocol, during the invasive procedure
left ventriculography was carried out (Supple-
mentary material, Figure ST). Then, the patient
was referred for cardiac magnetic resonance
imaging (CMRI) to define the cause of left
ventricular damage (Figure 1D-F).

Given the initial clinical presentation, the
time of vaccination, laboratory and imaging
tests, our diagnosis was myocarditis after the
second dose of the Pfizer/BioNTech vaccine.

After initial therapy with acetylsalicylic
acid, methylprednisolone, and antibiotics,
the symptoms were relieved. Troponin and
C-reactive protein levels dropped to the
reference range, and the electrocardiogram
showed complete ST-segment resolution with
negative T-waves. Before hospital discharge
on day 6, echocardiography demonstrated
improvement in wall motion and ejection
fraction (Figure 1C).

At the follow-up visit in the first week,
echocardiography demonstrated LVEF of 58%.

Several cases of acute myocarditis after
the mRNA vaccine have been reported [1, 2].
Echocardiography is useful to exclude other
causes of heart disease. The preferable diag-
nostic toolis CMRI. T2-weighted images detect
myocardial edema. T1-weighted images show
hyperemia and early capillary leakage in early
gadolinium enhancement, necrosis and fibro-
sis based on late gadolinium enhancement [5].
CMRI is an accurate diagnostic test for acute
and chronic myocarditis. In our case, CMRI
imaging abnormalities fulfill the Lake Louise
criteria [4]. Coronary angiography helped
us to exclude coronary artery disease in the
presence of typical chest pain, ST-elevation,
and high levels of cardiac biomarkers (CK,
CK-MB, hs-TnT).

Cardiovascular involvement in the SARS-
CoV-2 infection is associated with poor
prognosis even in young adults. Post-vaccine
myocarditis is rare, and, in the majority of
cases, complete recovery is observed. Most
of them have been reported in males, young
adults, or adolescents, most commonly after
the second dose [3]. Treatment is as usual,
as per recommendations for myocarditis [5].
Corticosteroids may decrease specific auto-
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Figure 1. A. Electrocardiogram — 1<t day. Sinus rhythm, normal axis deviation, heart rate 100/min, ST-elevation in |, II, aVL, aVF,

V4-V6 leads. B. Echocardiography on 1%t day. “Bull’s-eye” map of global left ventricle longitudinal strain measurements. Impaired left ventricle
longitudinal strain in anterolateral and apical segments. Average LV global longitudinal strain, GLS “~10.7%". Ejection fraction — 45%.

C. Echocardiography on 3" day. “Bull's-eye” map of global left ventricle longitudinal strain measurements. Reduced longitudinal left ventricle
function in apical segments. Average LV global longitudinal strain, GLS “~14.4%". Ejection fraction — 52%. D-F. Cardiac magnetic resonance
image shows borderline LVEF — 47% with normal right heart chambers. D, E. Long-axis view, T2 weighted reveal increased signal intensity in
basal segments of the LV free wall and apical segments, which indicates interstitial edema (the red arrow). F. Short axis view — T1-weighted
imaging series demonstrating increased late gadolinium enhancement with subepicardial distribution in the basal segments of free LV wall,

apical, lateral (the red arrows), and inferior wall

Abbreviations: GLS, global longitudinal strain; LV, left ventricle; LVEF, left ventricular ejection fraction

immune responses, but they should be restricted to LV
recovery and symptoms resolution [1].

Undoubtedly the benefits of vaccines outweigh the
risks. Patients who had suffered post-vaccine myocarditis
must be under close monitoring for further cardiovascu-
lar complications.

Supplementary material
Supplementary material is available at https://journals.
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