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Abstract

Background Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible for COVID-
19, which was declared a global public health emergency in March 2020. Beyond respiratory disease,
SARS-CoV-2 has demonstrated harmful effects on the cardiovascular system, including myocardial injury
and myocarditis. Prior coronavirus infections, including MERS-CoV, have been associated with myocarditis
through direct cardiomyocyte invasion, systemic inflammation, and immune-mediated mechanisms.

Case presentation We present a 54-year-old woman with a family history of ischaemic heart disease who
presented with chest pain and palpitations one year after COVID-19 infection. Echocardiography showed
mild left ventricular dysfunction (ejection fraction 50%). Exercise stress testing revealed deep T-wave
inversions in leads Il, lll, and V3-V6. Inflammatory markers were elevated (ESR 39 mm/h; CRP 24.6 mg/L).
Coronary angiography demonstrated normal coronary arteries. Cardiac MRI fulfilled diagnostic criteria for
remote myocarditis.

Conclusions This case illustrates that COVID-19-associated myocarditis can present remotely, mimicking
angina with ischaemic ECG changes, and underscores the importance of a structured diagnostic pathway
including cardiac MRI when coronary anatomy is normal. Clinicians should maintain a high index of
suspicion for myocarditis in patients with post-COVID cardiac symptoms, even when the acute infection
occurred months earlier.

Keywords chest pain; coronary artery disease; exercise stress test; cardiac MRI; myocarditis; COVID-19;
case report

*Correspondence: idavarashvili@yahoo.com

© 2026 The Author(s). Published by PHIG. This is an open-access article distributed under the terms of the Creative

Commons Attribution 4.0 International License (CC BY 4.0).

1. Introduction

. . with  troponin elevation, attributed to increased
Severe acute respiratory syndrome coronavirus 2 . . . . .
. ; . cardiac physiological stress, hypoxia, or direct
(SARS-CoV-2) is the causative agent of coronavirus T :
myocardial injury [4-14]. Several studies have

disease 2019 (COVID-19), declared a global public

associated with myocardial injury and myocarditis

health emergency by the World Health Organization
on 11 March 2020 [1-3]. The principal clinical
presentation is characterised by acute respiratory
distress syndrome and atypical pneumonia [1].
However, emerging evidence has demonstrated
harmful effects of SARS-CoV-2 on the cardiovascular
system, including myocardial injury associated with
myocardial inflammation and necrosis [2,3].

Prior viral illnesses, including Middle East respiratory
syndrome coronavirus (MERS-CoV), have been

reported that COVID-19 patients with myocardial
injury have significantly worse in-hospital outcomes,
including higher rates of intensive-care admission,
mechanical ventilation, and mortality [10-14].

Acute myocarditis presents across a variable range of
clinical severity and represents a significant
diagnostic challenge in the COVID-19 era. Patients
may present with chest pain, dyspnoea, dysrhythmia,
and acute left ventricular dysfunction [15-19]. When
myocarditis is accompanied by myocardial injury, the
clinical presentation may mimic an acute coronary

gmj.ge | ISSN 3088-4322 | doi:10.66636/gmj.v1.i2.a95 | CC BY 4.0


https://doi.org/10.66636/gmj.v1.i2.a95
mailto:idavarashvili@yahoo.com

Davarashvili I. GMJ (2026) 1(2):a95

syndrome, and clinical  distinction  without
angiography and cardiac magnetic resonance
imaging (cMRI) may be impossible [20]. Most
reported cases of acute myocarditis following COVID-
19 have occurred within three months of the initial

infection [21].

We present a case of remote myocarditis diagnosed
one year after COVID-19 infection, presenting as
apparent angina with ischaemic electrocardiographic
changes and normal coronary arteries, and provide a
structured review of the current literature on COVID-
19-associated myocarditis.

2. Case presentation

A 54-year-old woman with a known family history of
ischaemic heart disease presented to the outpatient
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clinic  with chest pain and palpitations.
Echocardiography demonstrated mild left ventricular
systolic dysfunction (ejection fraction 50%) with no
segmental wall motion abnormality, normal right
ventricular size and function, no significant valvular
disease, and no pericardial effusion.

The patient was referred for routine exercise stress
testing. Vital signs were normal at baseline. The
resting electrocardiogram (ECG) showed sinus
rhythm with T-wave inversions in leads V2-V6, II, and
aVF (Figure 1). During exercise, normal heart-rate
response was observed with markedly deepened T-
wave inversions (Figure 2). The test was terminated
owing to severe chest pain, and the study was
reported as clinically and electrically positive for
myocardial ischaemia.
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Figure 1. Resting 12-lead ECG demonstrating new T-wave inversions in leads Il Ill, and V3-V6.
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Fig. 2. ECG showing deepening of the T wave inversion at stress

Figure 2. Exercise ECG showing deepening of T-wave inversions at peak stress.

Laboratory investigations revealed normal white-cell
count, liver function, and renal function. Inflammatory
markers  were mildly elevated: erythrocyte
sedimentation rate (ESR) 39 mm/h (reference range
2-30) and C-reactive protein (CRP) 24.6 mg/L
(reference range 0-5).

On the basis of the positive stress test, coronary
angiography was performed, which demonstrated
normal coronary arteries. Cardiac MRI was
subsequently performed and fulfilled diagnostic
criteria for remote myocarditis.

Table 1. Clinical investigation summary.

On clinical history review, the patient had recovered
from a  confirmed SARS-CoV-2 infection
approximately one year before this presentation. No
other intercurrent illnesses had been documented
during the intervening period. The diagnosis of post-
COVID remote myocarditis was established on the
basis of the temporal relationship, the characteristic
cMRI findings, normal coronary anatomy, and the
absence of alternative aetiologies.

Investigation Finding

Interpretation

Echocardiography
pericardial effusion

Resting ECG

Exercise stress test

pain
ESR 39 mm/h (ref 2-30)
CRP 24.6 mg/L (ref 0-5)

Coronary angiography Normal coronary arteries

Cardiac MRI

EF 50%; no RWMA; no valvular disease; no

T-wave inversions in leads Il, I, V3-V6

Deep T-wave inversions at stress; severe chest

Criteria fulfilled for remote myocarditis

Mild LV systolic dysfunction

Non-specific; consistent with ischaemia or
myocarditis

Clinically and electrically positive

Mildly elevated
Elevated
Excludes obstructive CAD

Diagnostic
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3. Discussion

3.1 Pathophysiology of COVID-19
myocarditis

Myocarditis is defined as inflammation of the heart
muscle leading to damage in the absence of
ischaemia [22,23]. Viruses are a significant
aetiological factor, with causative agents including
adenovirus, parvovirus B19, Epstein—Barr virus,
Coxsackievirus B3, and human herpesvirus 6 [22—
26]. The pathophysiology of viral myocarditis involves
three overlapping phases: an initial viraemic phase
with direct cardiomyocyte injury, an autoimmune
phase triggered by molecular mimicry, and a chronic
phase that may progress to dilated cardiomyopathy
[27-31].

SARS-CoV-2 gains cellular entry through the
angiotensin-converting enzyme 2 (ACE2) receptor,
which is highly expressed on cardiomyocytes,
providing a direct mechanism for myocardial invasion
[20,32]. Histopathological studies have demonstrated
that the pattern of inflammatory infiltrate in COVID-19
myocarditis differs from typical viral myocarditis, with
an increased number of diffusely distributed CD68+
macrophages compared with control groups,
suggesting a distinct inflammatory pathotype [33].

Systemic inflammation also contributes to the
development of COVID-19 myocarditis. Interleukin-6
(IL-6) is a cytokine implicated in the pathophysiology
of myocarditis through recruitment of inflammatory
cells to the myocardium [34]. IL-6 is also a primary
mediator of the cytokine storm seen in severe
COVID-19 [35]. Pathological examination of cardiac
tissue from deceased COVID-19 patients has
revealed the presence of viral RNA within the
myocardium [36—39].

3.2 Epidemiology and risk factors

The true incidence of COVID-19-induced myocarditis
is unclear and may be substantially underestimated,
as some patients are asymptomatic or present with
minor symptoms [40]. Puntmann et al. studied 100
patients recently recovered from severe COVID-19
and found 78% had cardiac involvement on cMRI,
with 60% showing evidence of ongoing myocardial
inflammation [41]. Cardiac injury, reflected by
elevated troponin, has been reported in 7-28% of
hospitalised COVID-19 patients [42].

Patients with pre-existing cardiovascular
comorbidities appear to be at increased risk of
developing COVID-19 myocarditis [43,44]. Black,
Asian, and minority ethnic (BAME) groups may be
more seriously affected, owing to a greater
prevalence of cardiovascular risk factors and
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potential genetic susceptibility through variation in
ACE2 receptor expression and cardiomyopathy-
related genes [45—49].

Athletes represent a population requiring particular
vigilance, as myocarditis is associated with sudden
cardiac death during competitive sport [50]. The
cardiac involvement of COVID-19 may be
underestimated in this group because of the
prevalence of asymptomatic infection [51]. Multiple
studies have demonstrated subclinical myocardial
involvement on cMRI in athletes recovering from
COVID-19 [51,52].

3.3 Clinical presentation and diagnosis

Classic presentation of myocarditis is analogous to
heart failure, with symptoms of dyspnoea,
orthopnoea, and chest pain [53]. However, clinical
presentations of COVID-19 myocarditis vary widely,
from mild symptoms such as cough and fever to
fulminant cardiogenic shock [54-56]. A meta-
summary of  coronavirus-induced  myocarditis
identified chest pain, dyspnoea, and fever as the
most common presenting features [57-60].

Inflammatory biomarkers, including CRP, lactate
dehydrogenase (LDH), and white-cell count, are
frequently elevated [57-59]. Raised cardiac enzymes
(troponin) and N-terminal pro-B-type natriuretic
peptide (NT-proBNP) have also been reported
[60,61]. ECG changes are typically non-specific and
may include sinus tachycardia, ST-segment elevation
or depression, T-wave inversions,
tachy/bradyarrhythmia, and QT prolongation [59].
Echocardiography is useful to exclude other causes
of heart failure but may be unremarkable in mild
cases [61].

Cardiac MRI has the highest sensitivity for diagnosing
myocarditis among non-invasive modalities [62]. The
Lake Louise criteria, which use a combination of T2-
weighted imaging, early gadolinium enhancement,
and late gadolinium enhancement, are the standard
for cMRI interpretation in suspected myocarditis [63].
Endomyocardial biopsy remains the gold-standard
diagnostic test but is invasive and infrequently
performed outside specialist centres [64].

3.4 Management

Treatment of myocarditis involves management of
both myocardial inflammation and its complications.
Intravenous immunoglobulins (IVIG) have been
studied for their efficacy in viral myocarditis, exerting
anti-inflammatory effects through modulation of Fc
receptors and inhibition of complement-mediated
damage [65,66]. Case reports have described
successful use of IVIG in fulminant COVID-19
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myocarditis [67,68]. However, immunosuppressive
therapy remains controversial; corticosteroids may be
considered in refractory cases but lack high-quality
evidence in COVID-19-specific myocarditis [69—-72].

Patients presenting with cardiogenic shock from
fulminant myocarditis require advanced
haemodynamic support, including inotropic agents
(dobutamine), mechanical circulatory support (intra-
aortic balloon pump, Impella), and in extreme cases,
extracorporeal membrane oxygenation (ECMO)
[73,74]. Tocilizumab, an IL-6 receptor antagonist, has
been explored as a targeted anti-inflammatory agent
but evidence remains limited [75].

3.5 Relevance of the present case

Our case is noteworthy for several reasons. First, the
temporal interval of approximately one year between
COVID-19 infection and symptomatic presentation is
substantially longer than the three-month window
within which most reported cases of COVID-19
myocarditis have been identified [21]. This suggests
that late or “remote” myocarditis should remain in the
differential ~ diagnosis of unexplained cardiac
symptoms long after the acute infection has resolved.
Second, the clinical presentation mimicked angina
pectoris with ischaemic ECG changes, a pattern that
could readily lead to misdiagnosis in settings where
cMRI is not routinely available. Third, the case
demonstrates the importance of a structured
diagnostic pathway: when coronary angiography
excludes obstructive disease, cMRI should be
performed to evaluate for inflammatory
cardiomyopathy.

4, Conclusions

COVID-19 myocarditis is a significant complication of
SARS-CoV-2 infection that can worsen the prognosis
for affected patients. While some cases may be
subclinical, clinicians should maintain a high index of
suspicion for myocarditis in patients presenting with
cardiac symptoms after COVID-19, including at
remote intervals from the acute infection. A structured
diagnostic pathway incorporating cardiac biomarkers,
echocardiography, coronary angiography when
indicated, and cardiac MRI is essential.

In this report we presented a case of remote
myocarditis mimicking angina with ischaemic ECG
changes, diagnosed one vyear after COVID-19
infection. Coronary angiography demonstrated
normal coronary arteries, and cardiac MRI confirmed
the diagnosis of remote myocarditis. This case
underscores the need for awareness of late-
presenting COVID-19 cardiovascular complications
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and the diagnostic value of cMRI in distinguishing
myocarditis from ischaemic heart disease.
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