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Case Report

Myocardial infarction with non-obstructive coronary
artery in a middle-aged woman with COVID-19.
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Abstract

Cardiovascular involvement is commonly described in coronavirus disease 2019 (COVID-19), where myocardial injury can be caused
by exacerbation of the underlying disease and de novo cardiovascular involvement, including myocarditis, stress cardiomyopathy
and myocardial infarction. There was a drop in acute coronary syndrome admission rates worldwide as collateral damage of the
COVID-19 pandemic as patients were reluctant to seek appropriate care. We presented a 47-year-old woman with acute heart
failure and COVID-19 pneumonia. She had a history of typical prolonged chest pain 2 weeks before but no coronary risk factors.
The electrocardiogram was consistent with late presentation myocardial infarction. Focused echocardiography showed severe left
ventricle systolic dysfunction. She was medically treated for both pneumonia and heart failure. Coronary angiography showed no
flow-limiting lesion. Cardiac magnetic resonance in the recovery phase revealed subendocardial late gadolinium enhancement in the
left anterior descending territory compatible with myocardial infarction.

INTRODUCTION
Coronavirus disease 2019 (COVID-19), caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has caused widespread morbidity and mortality.
Although the lungs are the primary organ affected
by COVID-19, several reports have shown that the
cardiovascular system can be involved in the setting
of this disease through various mechanisms [1]. In
addition to the direct impact of COVID-19-related
cardiac involvement, the pandemic has also impacted
general cardiovascular care through reduced availability
of healthcare services for non-COVID-19 work and
reluctance of patients to seek prompt medical attention
for fear of infection. Indeed, a substantial reduction in
patients hospitalized with acute coronary syndromes
has been noted during the pandemic [2]. Herein, we
present a case of a neglected myocardial infarction
in a middle-aged woman who was admitted to the
hospital with heart failure and concurrent COVID-19
pneumonia.

CASE REPORT
A 47-year old lady presented acutely with a 2-week
history of worsening dyspnea. The patient had no
previous cardiovascular risk factors or pre-existing
conditions. She had obtained a 12 lead electrocardiogram
(ECG) as part of her insurance company’s workup
6 months prior, which was normal. She described
prolonged chest pain at rest 2 weeks before admission.
The chest pain was retrosternal radiating to the jaw
and the left arm, worsened with physical effort and
was accompanied by perspiration. The patient avoided
seeking hospital treatment for fear of contracting SARS-
CoV-2. In the physical exam, she had bilateral coarse
crackles in both lungs. ECG on admission showed Q
wave and ST-segment elevation in leads V1-V3 and
inverted T wave in leads aVL and V2–V4 (Fig. 1A).
Lung Computed tomography (CT) on admission showed
bilateral consolidation and ground-glass appearance
with bilateral pleural effusion (Fig. 1B). The reverse
transcription-polymerase chain reaction (Rt-PCR) of
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Figure 1. (A) ECG showed Q wave and ST-segment elevation V1-V3 and inverted T in leads aVL and V2-V4. (B) Lung CT showed bilateral consolidation
and ground-glass appearance with bilateral pleural effusion. (C) Coronary angiography showed no flow-limiting epicardial coronary artery disease. (D
and E) CMR LGE sequences showed near transmural infarction in the LAD territory.

the nasopharyngeal swab was positive for SARS-CoV-
2. Blood work demonstrated leucocytosis 19 ×103/mm3,
lymphopenia 965/mm3 and elevated C reactive protein
(CRP) 16.7 mg/dl (normal < 1 mg/dl) and procalcitonin
0.08 ng/ml (normal: 0.05 ng/ml), N-terminal pro B-
type natriuretic peptide (NT-proBNP) was significantly
elevated at 21517 pg/ml according to recommended cut-
off values > 450 pg/mL in patients less than 50 years
[3]. troponin I was not raised (<0.2 ng/ml). Focused
echocardiography in the intensive care unit revealed
severely reduced left ventricular (LV) ejection fraction.
Antinuclear antibody, rheumatoid factor, anti-neutrophil
cytoplasmic (C-ANCA, P-ANCA), lupus anticoagulant and
anticardiolipin antibodies were negative. She received
medical therapy with the diagnosis of acute heart
failure and COVID-19 pneumonia, including metoprolol,
lisinopril and aspirin, clopidogrel. Coronary angiography
showed no flow-limiting epicardial coronary artery dis-
ease (Fig. 1C). During the 3 weeks following her discharge,
she experienced fatigue and exertional dyspnea in her
ordinary physical activity, New York Heart Association
classification (NYHA) II. Her dyspnea improved after
that, and she has been reclassified to NYHA classi-
fication I. Since the coronary arteries were normal,

cardiovascular magnetic resonance (CMR) imaging was
scheduled to rule out any possible non-ischemic cause of
myocardial injury, such as myocarditis or non-ischemic
cardiomyopathies. The CMR was performed 3-month
post-recovery and revealed enlarged LV volume (end-
diastole 120 cc/m2), severely reduced ejection fraction of
30% and akinesia in the anterior and mid to apical septal
wall. There was also subendocardial near transmural
late gadolinium enhancement (LGE) consistent with near
transmural infarction in the left anterior descending
territory (LAD) (Figs 1D and E).

DISCUSSION
Our patient was admitted with acute heart failure and
signs of neglected myocardial infarction based on the
characteristics of her previous chest pain episodes and
the ECG findings. The CT showed diffuse ground-glass
opacity with bilateral consolidation as well as bilateral
pleural effusion, which can be seen in both acute pul-
monary oedema and COVID-19 pneumonia [4]. The pat-
tern of lung involvement presented in our patient are
also among the CT features mostly reported during 12–
17 days of COVID-19 pneumonia [5], so we assume the
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onset of COVID-19 must have preceded with the onset
of chest pain. According to lung CT imaging features, it
was difficult to distinguish the proportion of viral lung
damage from acute pulmonary edema since both can
appear as extensive ground-glass appearance and thick-
ened interlobular septa [4]. The laboratory data, leukocy-
tosis, lymphopenia, elevated CRP and procalcitonin are
all consistent with the COVID-19 inflammatory phase.
Troponin was negative as expected, as we assume it must
have returned to baseline because the acute phase of
chest pain occurred 2 weeks earlier. N-terminal pro B-
type natriuretic peptide (NT-proBNP) was significantly
elevated in line with acute pulmonary edema. We believe
the lung has been affected by both acute pulmonary
edema and viral pneumonia regarding available labora-
tory and imaging tests. The coronary arteries were with-
out any atherosclerotic lesion in angiography. Although
CMR was not performed during the acute phase of our
patient’s disease, the presence of extensive subendocar-
dial scar in the myocardium ruled out any non-ischemic
cause of myocardial injury, such as a previous episode of
myocarditis, which typically manifested with subepicar-
dial and/or midwall fibrosis, or other pathologies such as
non-ischemic dilated cardiomyopathy [6]. Takotsubo was
also ruled out as a possible cause of myocardial injury,
as no significant infarction or fibrosis is apparent on
CMR in this condition, and ventricular function typically
recovers [7]. In our case, based on the clinical scenario,
lung and cardiac imaging, and laboratory findings, we
decided that the patient’s ultimate diagnosis is myocar-
dial infarction with normal coronary arteries, which can
be classified as myocardial infarction with no obstructive
coronary artery (MINOCA).

Cardiovascular manifestations of COVID-19 may act
through multiple disease mechanisms, including non-
ischemic myocardial injuries such as myocarditis, stress
cardiomyopathy, and ischemic myocardial damage,
all can be seen in the acute and recovery phase of
the disease [1, 8]. Patients who present with evidence
of myocardial infarction without signs of obstructive
coronary artery disease are categorized as MINOCA.
Plaque disruption, coronary artery spasm, thromboem-
bolism, coronary dissection, Takotsubo cardiomyopathy,
myocarditis, and other forms of type 2 myocardial
infarction are the most common causes. CMR is the
reference standard non-invasive modality for myocardial
tissue characterization and can differentiate myocardial
injury’s ischemic and non-ischemic patterns. CMR’s
ability to detect and localize fibrosis caused by prior
myocarditis or other non-ischemic cardiomyopathies
aids in determining the etiology of myocardial injury
and distinguishing the phenotypes of cardiomyopathy
in a large number of people. [9] Thus, the CMR is a key
modality in MINOCA patients as it elucidates potential
causes of myocardial damage and confirms the diagnosis
of myocardial infarction [10].

Ischaemic myocardial injury in the setting of COVID-
19 infection may be driven by exacerbation of the

pre-existing disease, destabilization of stable plaques
or thrombotic and embolic phenomenon, along with
endothelial dysfunction and microangiopathy. A direct
viral effect or immune-mediated endothelium damage
and microvascular inflammation can cause infarction
and have been hypothesized as one mechanism by
which COVID-19 individuals can have end-organ damage
in the heart, brain and lungs [11, 12]. In our patient,
we believe that the immunopathogenesis of COVID-19
infection may predispose endothelial and microvascular
dysfunction, leading to infarction, which can occur even
in the absence of pre-existing disease or coronary risk
factors in COVID-19 patients.

Due to the patient’s delayed presentation, we can’t
be certain about infection onset. However, the mixed
pattern presented in the CT of our patient, ground-glass
opacities and bilateral consolidations are among CT fea-
tures that were commonly reported in week three of
COVID-19 illness, so we assume the onset of COVID-
19 infection must have been earlier than the onset of
chest pain [5]. On the other hand, our patient was in a
heart failure state, and the congestion can affect the CT
features. It is, of course, also possible that, in this case,
the acute myocardial infarction preceded COVID-19. This
highlights an equally, if not more important, issue for
cardiologists regarding poorer cardiovascular outcomes
due to delay in seeking medical assistance for acute
and chronic cardiovascular diseases during the COVID-
19 pandemic. This pattern of patient behavior has been
consistent internationally, with European data demon-
strating a reduction in ST-elevation myocardial infarc-
tion admissions since the beginning of the pandemic [2].
Therefore, while we tackle the immediate impact of the
pandemic, we must also be mindful of its indirect effects
and plan for how we best support patients now and high-
light the importance of seeking timely medical care in
either COVID-related or non-COVID-related emergencies.
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