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Abstract

A 63-year-old woman presented with atypical chest pain after a third
dose of the coronavirus disease 2019 (COVID-19) messenger ribo-
nucleic acid (mRNA) vaccine. Serial cardiac troponin measurements
were performed to evaluate the trajectory of her time-concentration
curve which showed a typical myocarditis curve with rapid normali-
zation. The diagnosis of myocarditis was confirmed by cardiac mag-
netic resonance imaging and follow-up imaging showed resolution.
All symptoms resolved with weeks.
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Introduction

The Food and Drug Administration (FDA) has approved four
vaccines against severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) by July 2022 [1]. Side effects from the vac-
cines are rare, and one of them is myocarditis [2]. The diagnosis
of myocarditis is usually made with the use of cardiac imaging,
such as cardiac magnetic resonance imaging (MRI) [3], which
is an important tool for confirming the diagnosis; however, the
use of troponin is part of the initial workup for the patients with
suspected myocarditis and only few cases have reported the tro-
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ponin curve from the beginning of symptoms until the resolution
of the disease. Here, we report a case with time-concentration
serial changes of troponin I from SARS-CoV-2 vaccination until
the resolution of symptoms, with confirmation and follow-up
resolution documented with cardiac MRI.

Case Report
Investigations

A 63-year-old woman with a past medical history of rheuma-
toid arthritis and mixed connective tissue disease presented to the
emergency room (ER) with new onset chest pain 11 h following
a third dose of the Pfizer BioNTech coronavirus disease 2019
(COVID-19) vaccination. Her physical examination was unre-
markable without the findings of pericardial rub or heart murmur.

The patient denied current use of immunosuppressive
agents secondary to her autoimmune history at the time of
COVID-19 vaccination-induced myocarditis. Of note, the pa-
tient was infected with the novel coronavirus in March 2020,
with a mild presentation, and was treated with conservative
measures and symptom management.

Diagnosis

Differential diagnoses included myocardial infarction (MI),
acute coronary syndrome (ACS), and myocarditis. Initial diag-
nostic work revealed a normal electrocardiogram (ECG) with-
out ST changes and a normal cardiac troponin I value of 0.02
ng/mL (Beckman Coulter, AccuTnl+3, upper reference limit
(URL) <0.03 ng/mL). The following day, she re-presented with
persistent chest pain and her cardiac troponin I had risen to 1.60
ng/mL. A second ECG was taken and remained unchanged.
Cardiac computed tomography (CT) showed normal coronary
arteries, normal left ventricular function, without regional wall
motion abnormalities and normal pericardium. A transthoracic
echocardiogram revealed neither abnormalities nor pericardial
disease. Serial cardiac troponin measurements were subsequent-
ly performed to evaluate the trajectory of her time-concentration
curve (Fig. 1). Cardiac MRI was performed 11 days post-vacci-
nation and showed abnormal T1 and T2 sequences, an elevated
extracellular volume (ECV) in the septum, mid-myocardial late
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Figure 1. Cardiac troponin | time-concentration curve.

gadolinium enhancement in the basal anteroseptal, inferoseptal,
and inferolateral wall segments suggesting focal myocardial
edema and fibrosis (Fig. 2). This pattern was interpreted to be
most consistent with myocarditis.

Troponin I time-concentration curve is displayed, demon-
strating a rise in troponin I levels during the second day post-
vaccination followed by a progressive decline and eventual
normalization of troponin levels on day 12. After day 12, there
were not any detectable levels of the troponin enzyme. This
troponin curve is consistent with myocarditis.

ECG shows sinus rhythm with no additional findings and
was interpreted as normal. The long parasternal view of the
echocardiogram shows normal function and no pericardial
disease. The four-chamber view of the echocardiogram dem-
onstrates normal wall motion and no structural heart disease.
The patient’s initial cardiac MRI on the bottom left (Fig. 2a-d)
reflects a 11-day post-vaccination status. The figure demon-
strates (Fig. 2a) T1 mapping, and in this case, its value for the
septum was elevated; in Figure 2b, native T2 mapping was
elevated which was compatible with edema, on delayed gado-
linium enhancement imaging (Fig. 2c). This is shown with
mid-myocardial late gadolinium enhancement in the basal
anteroseptal, inferoseptal and inferolateral walls, and Figure
2d shows T2-weighted image with edema, and all MRI find-
ings were compatible with myocarditis. The patient’s 9-month
follow-up cardiac MRI (Fig. 2e-h) demonstrates (Fig. 2¢) late
gadolinium enhancement in the basal inferoseptal and an-
terolateral wall (arrows show regions of interest). The MRI
shows resolution of edema and scarred fibrosis. Late gado-
linium enhancement short axis imaging (Fig. 2f) mid-portion
shows no delayed enhancement or fibrosis. The four-chamber
view (Fig. 2g) demonstrates T1-weighted imaging with no
hypertense areas and T2-weighted image (Fig. 2h) shows no
residual edema.
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Treatment

The patient was prescribed a 2-month course of colchicine 0.6
mg twice daily starting 8 days status post the third dose of the
vaccination. Additionally, a short course of methyl prednisone
was initiated 26 days after the third dose of the vaccination for
a 6-day treatment with marked reduction in her chest pain syn-
drome. No non-steroidal anti-inflammatory drugs (NSAIDs)
were given for treatment. Nine months later, follow-up cardiac
MRI showed resolution of findings suggestive of myocarditis
and there was persistent late gadolinium enhancement in the
basal inferoseptal and anterolateral wall.

Follow-up and outcomes

She experienced intermittent, self-resolving episodes of pleu-
ritic chest pain over the subsequent 6 months. No myocardial
injury was documented after the myocarditis episode and fol-
low-up cardiac MRI showed resolution of myocarditis findings.

Discussion

Myocarditis is an infrequent cardiovascular condition that can
arise secondary to COVID-19 vaccination [2]. The incidence of
myocarditis from the COVID-19 vaccination has been estimat-
ed to be 0.00213% (2.13 per 100,000 persons). The highest inci-
dence of myocarditis appears to be in young men with a rate of
0.01069%. The ages of the patients in the report ranged from 16
to 29 and each had received at least one dose of an mRNA vac-
cine [4]. The pathophysiology of vaccine-induced myocarditis
has been hypothesized to hinge on molecular mimicry. Molecu-
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Figure 2. Electrocardiogram and imaging findings.

lar mimicry occurs when the immune-inducing antigen from
the vaccine shares structural similarities with binding epitopes
found in the myocardium. As a result, lymphocytes in the myo-
cardium activate, creating inflammation and myocyte injury [5].

In a study of 15 patients, aged 17 - 52 with putative my-
ocarditis, 13 had elevated troponin I levels after receiving a
COVID-19 vaccine. The use of the Pfizer BioNTech COV-
ID-19 vaccine was associated with 60% of the cases, 33%
arose after Moderna vaccination, and 7% occurred after John-
son & Johnson vaccine [6].

In a separate study, 15 children, aged 12 - 18, were hospi-
talized at Boston Children’s Hospital with myocarditis after re-
ceiving the mRNA COVID-19 vaccine. Each patient had expe-
rienced chest pain for 1 - 9 days after receiving the vaccine. The
15 patients had elevated troponin levels with a median value
of 0.25 ng/mL and a range from 0.08 to 3.15 ng/mL. After dis-
charge, all patients exhibited troponin levels that were decreased
yet still elevated above baseline. In the short term, cases of myo-
carditis from the vaccine seem to be minor. However, further
research is needed to understand and evaluate the long-term ef-
fects of COVID-19 vaccine-associated cases of myocarditis [7].

In a study of 809 patients below the age of 30 who were
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diagnosed with myocarditis after receiving an mRNA vaccine,
97.9% had elevated troponin I levels. These results reflect the
critical diagnostic role of cardiac troponin for this diagnosis
[8]. According to the Centers for Diseases Control and Preven-
tion (CDC), out of the 296 million doses of Pfizer BioNTech
and Moderna COVID-19 vaccination, there have been 1,226
cases of myocarditis, yielding a rate of 4.1 incidents per mil-
lion doses [9].

Most of these studies do not indicate whether myocarditis
occurred after a first, second, or third dose. In one study, seven
male adolescents aged between 14 and 19 years experienced
myocarditis 4 days after receiving the Pfizer BioNTech vac-
cine. Three of the seven patients exhibited elevated troponin
levels ranging from 2.59 to 22.1 ng/mL [10].

The most common treatment reported for COVID-19 vac-
cine-related myocarditis is the use of NSAIDs (87%), followed
by either intravenous immunoglobulin or glucocorticoid, each
used in 12% of cases [8].

In our case, a 63-year-old woman presented with chest
discomfort 11 h following a third dose of the Pfizer BioNTech
COVID-19 vaccination. The patient’s troponin I levels were
then measured serially. As shown by the cardiac troponin I
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time-concentration curve, the first day after her vaccination,
her cardiac troponin I level was normal (0.02 ng/mL) (Fig. 1).
The following day, it rose to 1.60 ng/mL and then slowly de-
clined, showing a typical curve of troponin in myocarditis. The
decline in her cardiac troponin I levels slowly decreased over
the following week. Thereafter, she presented with intermittent
chest pain and her symptoms were not correlated to troponin
measurements, suggesting a non-cardiac etiology for her chest
pain. We are reporting a cardiac troponin time-concentration
curve after COVID-19 vaccination, suggesting that troponin
changes track well with the initial injury. Notable ECG chang-
es were not found in this case. Colchicine was used for treat-
ment in our case, this drug has several mechanisms of action,
it binds to tubulin affecting mitosis, leucocyte movement, exo-
cytosis and phagocytosis, it inhibits the expression of selectins
leading to a decreased adherence of leucocytes to the inflamed
endothelium [11], and it inhibits NLRP3 inflammasome [12].
Colchicine has been used as part of SARS-CoV-2 myocardial
injury treatment [13] and COVID-19 vaccine-related myo-
carditis, being a common treatment among the cases reported
[14]. Another retrospective study showed that in patients with
COVID-19 vaccine myocarditis, 48% were treated with col-
chicine, 35% with aspirin, 20% with ibuprofen, and 5% with
steroids [15]. The treatment with colchicine is one of the treat-
ments available among various options for myocarditis [16].

Conclusion

It is well documented that mMRNA COVID-19 vaccines are as-
sociated with rare incidence of myocarditis. The diagnostic use
of cardiac troponin levels is crucial in most of these cases. The
cardiac troponin I kinetics in our case tracked with the patient’s
initial symptoms and imaging confirmed the presence and sub-
sequent resolution of myocarditis. Further research is required to
determine the mechanism of cellular injury that leads to cardiac
troponin release after mRNA COVID-19 vaccinations to deter-
mine if the rise and disappearance of troponin provides clues to
the mechanisms of damage and the course of the disease.

Learning points

This case reports a troponin time-concentration curve after
COVID-19 mRNA booster myocarditis.

1) COVID-19 vaccination is increasing worldwide and
unwanted side effects occur, such as myocarditis.

2) Troponin measurement is diagnostic for myocardial cell
injury and thus the rate of troponin release and normalization
may be useful in the diagnosis, and management of COVID-19
vaccine-related myocarditis.
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